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ATMOS ENERGY CORPORATION

A. Introduction and Summary

Q.1
Al

Please state your name, title, and business address for the record.

My name is James H. Vander Weide. I am Research Professor of Finance and
Economics at Duke University, The Fuqua School of Business. I am also
President of Financial Strategy Associates, a firm that provides strategic and
financial consulting services to business clients. My business address is

3606 Stoneybrook Drive, Durham, North Carolina 27705.

Please summarize your qualifications.

I received a Bachelor’s Degree in Economics from Cornell University and a
Ph.D. in Finance from Northwestern University. After joining the faculty of the
School of Business at Duke University, I was named Assistant Professor,
Associate Professor, and then Professor. I have published research in the areas
of finance and economics, taught courses in these fields at Duke over the last 35
years, and taught in numerous executive programs at Duke. T am now retired
from my teaching duties at Duke.

Have you previously testified on financial or economic issues?

Yes. As an expert on financial and economic theory and practice, I have
participated in more than 400 regulatory and legal proceedings before the U.S.
Congress, the Canadian Radio-Television and Telecommunications
Commission, the Federal Communications Commission, the National
Telecommunications and Information Administration, the Federal Energy
Regulatory Commission, the National Energy Board (Canada), the Alberta
Utilities Board (Canada), the public service commissions of 43 states, the
insurance commissions of five states, the Iowa State Board of Tax Review, the
National Association of Securities Dealers, and the North Carolina Property Tax
Commission. In addition, I have prepared expert testimony in proceedings
before the U.S. District Court for the District of Nebraska; the U.S. District

" Court for the District of New Hampshire; U.S. District Court for the District of

Northern Illinois; the U.S. District Court for the Eastern District of North

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation -
Page 1



O 00 3 N Ut B W N e

WoW RN NN N NN NN NN e e ek e e e i e el
S L 0N N N DR W N e OO 0NN R W N O

Carolina; Montana Second Judicial District Court, Silver Bow County; the U.S.
District Court for the Northern District of California; the Superior Court, North
Carolina; the U.S. Bankruptcy Court for the Southern District of West Virginia;
and the U. S. District Court for the Eastern District of Michigan. My resume is
shown in Appendix 1.

What is the purpose of your testimony?

I have been asked by Atmos Energy Corporation (“Atmos Energy” or
“Company”) to prepare an independent appraisal of Atmos Energy’s cost of
equity and to recommend a rate of return on equity that is fair, that allows the
Company to attract capital on reasonable terms, and that allows the Company to
maintain its financial integrity.

How do you estimate Atmos Energy’s cost of equity?

I estimate Atmos Energy’s cost of equity by applying several standard cost of
equity methods, including the discounted cash flow (“DCF”), risk premium, and
capital asset pricing model (“CAPM?”) to a group of comparable companies.
Why do you apply your cost of equity methods to a group of comparable
risk companies rather than solely to Atmos Energy?

I apply my cost of equity methods to a group of comparable risk companies
because standard cost of equity methodologies such as the DCF, risk premium,
and CAPM require inputs of quantities that are not easily measured. Since these
inputs can only be estimated, there is naturally some degree of uncertainty
surrounding the estimate of the cost of equity for each company. However, the
uncertainty in the estimate of the cost of equity for an individual company can be
greatly reduced by applying cost of equity methodologies to a sample of
comparable companies. Intuitively, unusually high estimates for some
individual companies are offset by unusually low estimates for other individual
companies. Thus, financial economists invariably apply cost of equity
methodologies to a group of comparable companies. In utility regulation, the
practice of using a group of comparable companies, called the comparable
company approach, is further supported by the United States Supreme Court
standard that the utility should be allowed to earn a return on its investment that

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation
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is commensurate with returns being earned on other investments of the same
risk."

What cost of equity do you find for your comparable companies in this
proceeding?

On the basis of my studies, I find that the cost of equity for my comparable
companies is in the range 10.2 percent to 11.9 percent (see Table 1), with an

average result of 11.0 percent.

TABLE 1
COST OF EQUITY MODEL RESULTS
Method Model Result
Discounted Cash Flow 11.9%
Ex Ante Risk Premium 10.9%
Ex Post Risk Premium 10.6%
Historical CAPM 10.2%
DCF CAPM 11.5%
Average 11.0%

What is your recommendation regarding Atmos Energy’s allowed rate of
return on equity?

I conservatively recommend that Atmos Energy be allowed a rate of return on
equity equal to 11.0 percent.

Why is your recommended return on equity conservative?

My recommended return on equity is conservative because the financial risk of
my comparable companies, which is based on the equity ratio resulting from the
market values of their equity and debt, is less than the financial risk implied by
the lower equity ratio in Atmos Energy’s ratemaking capital structure, which is
based on its book values of equity and debt. In addition, my recommendation
does not reflect: (1) the observation that forecasted yields on both A-rated utility
bonds and Treasury bonds are significantly higher than the current yields on
these securities; (2) the small size premium for small market capitalization

companies such as those in my proxy group of natural gas companies; and

See Bluefield Water Works and Improvement Co. v. Public Service Comm’'n. 262 U.S. 679 (1923)
and Hope Neotural Gas Co., 320 U S, 591 (1944).

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation
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(3) the evidence that the CAPM underestimates the cost of equity for companies
with betas less than 1.0.

Do you have exhibits accompanying your testimony?

Yes. I have exhibits consisting of eight schedules and five appendices that were

prepared by me or under my direction and supervision.

Economic and Legal Principles

. 11

.11

.12
.12

. 13

.13

. 14
. 14

What is the economic definition of the required rate of return, or cost of
capital, associated with particular investment decisions, such as the decision
to invest in natural gas distribution facilities?

The cost of capital is the return investors expect to receive on alternative
investments of comparable risk.

How does the cost of capital affect a firm’s investment decisions?

A central goal of a firm is to maximize the value of the firm. This goal can be
accomplished by accepting all investments in plant and equipment with an
expected rate of return greater than the cost of capital. Thus, from an economic
perspective, a firm should continue to invest in plant and equipment only so long
as the return on its investment is greater than or equal to its cost of capital.

How does the cost of capital affect investors’ willingness to invest in a
company?

The cost of capital measures the return investors can expect on investments of
comparable risk. The cost of capital also measures the investor’s required rate
of return on investment because rational investors will not invest in a particular
investment opportunity if the expected return on that opportunity is less than the
cost of capital. Thus, the cost of capital is a hurdle rate for both investors and
the firm.

Do all investors have the same position in the firm?

No. Bond investors have a fixed claim on a firm’s assets and income that must
be paid prior to any payment to the firm’s equity investors. Since the firm’s
equity investors have a residual claim on the firm’s assets and income, equity
investments are riskier than bond investments. Thus, the cost of equity exceeds
the cost of debt.

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation
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Q. 19

What is the overall or average cost of capital?

The overall or average cost of capital is a weighted average of the cost of debt
and cost of equity, where the weights are the percentages of debt and equity in a
firm’s capital structure.

Can you illustrate the calculation of the overall or weighted average cost of
capital?

Yes. Assume that the cost of debt is 7 percent, the cost of equity is 13 percent,
and the percentages of debt and equity in the firm’s capital structure are

50 percent and 50 percent, respectively. Then the weighted average cost of
capital is expressed by .50 times 7 percent plus .50 times 13 percent, or

10.0 percent.

What is the economic definition of the cost of equity?

The cost of equity is the return investors expect to receive on alternative equity
investments of comparable risk. Since the return on an equity investment of
comparable risk is not a contractual return, the cost of equity is more difficult to
measure than the cost of debt. However, as I have already noted, the cost of
equity is greater than the cost of debt. The cost of equity, like the cost of debt, is
both forward looking and market based.

What is the correct economic measure of the percentages of debt and equity
in a firm’s capital structure?

The percentages of debt and equity in a firm’s capital structure are measured by
first calculating the market value of the firm’s debt and the market value of its
equity. The percentage of debt is then calculated by the ratio of the market value
of debt to the combined market value of debt and equity, and the percentage of
equity by the ratio of the market value of equity to the combined market values
of debt and equity. For example, if a firm’s debt has a market value of $25
million and its equity has a market value of $75 million, then its total market
capitalization is $100 million, and its capital structure contains 25% debt and
75% equity.

Why is a firm’s capital structure correctly measured in terms of the market

values of its debt and equity?

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation
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Q. 20

A. 20

A. 21

Q. 22

A 2

Q. 23

A firm’s capital structure is correctly measured in terms of the market values of
its debt and equity because: (1) the weighted average cost of cépital is defined
as the return investors expect to earn on a portfolio of the company’s debt and
equity securities; (2) investors measure the expected return and risk on their
portfolios using market value weights, not book value weights; and (3) market
values are the best measures of the amounts of debt and equity investors have
invested in the company on a going forward basis.

Why do investors measure the return on their investment portfolios using
market value weights rather than book value weights?

Investors measure the return on their investment portfolios using market value
weights because market value weights are the best measure of the amounts the
investors currently have invested in each security in the portfolio. From the
point of view of investors, the historical cost or book value of their investment is
entirely irrelevant to the current risk and return on their portfolios because if they
were to sell their investments, they would receive market value, not historical
cost. Thus, the return can only be measured in terms of market values.

Is the economic definition of the weighted average cost of capital consistent
with regulators’ traditional definition of the weighted average cost of
capital? '

No. The economic definition of the weighted average cost of capital is based on
the market costs of debt and equity, the market value percentages of debt and
equity in a company’s capital structure, and the future expected risk of investing
in the company. In contrast, regulators have traditionally defined the weighted
average cost of capital using the embedded cost of debt and the book values of
debt and equity in a company’s capital structure.

Does the required rate of return on an investment vary with the risk of that
investment?

Yes. Since investors are averse to risk, they require a higher rate of return on
investments with greater risk.

Do investors consider future industry changes when they estimate the risk

of a particular investment?

Direct Testimony of Yames H. Vander Weide, Ph.D),
On behalf of Atmos Energy Corporation
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A. 23 Yes. Investors consider all the risks that a firm might incur over the future life

Q. 24

A.

24

of the company.

Are these economic principles regarding the fair return for capital
recognized in any United States Supreme Court cases?

Yes. These economic principles, relating to the supply of and demand for
capital, are recognized in two United States Supreme Court cases: (1) Bluefield
Water Works and Improvement Co. v. Public Service Commission; and

(2) Federal Power Commission v. Hope Natural Gas Co. In the Bluefield Water
Works case, the Court states:

A public utility is entitled to such rates as will permit it to earn a return
upon the value of the property which it employs for the convenience of
the public equal to that generally being made at the same time and in
the same general part of the country on investments in other business
undertakings which are attended by corresponding risks and
uncertainties; but it has no constitutional right to profits such as are
realized or anticipated in highly profitable enterprises or speculative
ventures. The return should be reasonably sufficient to assure
confidence in the financial soundness of the utility, and should be
adequate, under efficient and economical management, to maintain and
support its credit, and enable it to raise the money necessary for the
proper discharge of its public duties. [Bluefield Water Works and
Improvement Co. v. Public Service Comm’n. 262 U.S. 679, 692
(1923)]. :

The Court clearly recognizes here that: (1) a regulated firm cannot remain
financially sound unless the return it is allowed to earn on the value of its
property is at least equal to the cost of capital (the principle relating to the
demand for capital); and (2) a regulated firm will not be able to attract capital if
it does not offer investors an opportunity to earn a return on their investment
equal to the return they expect to earn on other investments of the same risk (the
principle relating to the supply of capital).

In the Hope Natural Gas case, the Court reiterates the financial soundness
and capital attraction principles of the Bluefield case:

From the investor or company point of view it is important that there be
enough revenue not only for operating expenses but also for the capital
costs of the business. These include service on the debt and dividends
on the stock... By that standard the return to the equity owner should be

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation
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commensurate with returns on investments in other enterprises having
corresponding risks. That return, moreover, should be sufficient to
assure confidence in the financial integrity of the enterprise, so as to
maintain its credit and to attract capital. [Federal Power Comm’n v.
Hope Natural Gas Co., 320 U.S. 591, 603 (1944)].

C. Business and Financial Risks in Natural Gas Distribution Business

Q. 25

A.

25

What are the major factors that affect business risk in the natural gas

distribution business?

Business risk in the natural gas distribution business is generally affected by the

following economic factors:

1.

High Operating Leverage. The natural gas distribution business is a

business that requires a large commitment to fixed costs in relation to
variable costs, a situation called high operating leverage. The relatively
high degree of fixed costs in the natural gas distribution industry arises
because of the average natural gas company’s large investment in fixed
distribution and peaking facilities. High operating leverage causes the
average natural gas company’s net income to be highly sensitive to sales
fluctuations.

Demand Uncertainty. The business risk of the natural gas distribution

business is increased by the high degree of demand uncertainty in the
industry. Demand uncertainty is caused by: (a) the strong dependence of
natural gas demand on the state of the economy and the weather; (b) the
ability of customers to switch to alternative sources of energy in response to
relative price differentials in these sources of energy; (c¢) the ability of some
retail customers to purchase natural gas from competitive suppliers; and

(d) rapidly changing prices for natural gas and alternate sources of energy.

Investment Uncertainty. The natural gas distribution business requires large

investments in long-lived gas distribution and peaking facilities that are
largely sunk once the investment is made. Future amounts of required
investment in these facilities are highly uncertain as a result of the inherent

uncertainty in forecasting energy requirements for many years into the

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation
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future, high volatility in fuel prices, and uncertainty in environmental
regulations.

4. Peak Demand. The need to invest substantial sums in expensive fixed plant
is further exacerbated by the peak nature of natural gas demand. The peak
demand for natural gas is unusually high relative to average sales in non-

peak periods.

D. Cost of Equity Estimation Methods

Q. 26

A. 26

‘What methods do you use to estimate the cost of common equity capital for
Atmos Energy?

I use three generally accepted methods for estimating Atmos Energy’s cost of
common equity. These are the DCF model, the risk premium approach, and the
CAPM. The DCF model assumes that the current market price of a firm’s stock
is equal to the discounted value of all expected future cash flows. The risk
premium approach assumes that investors’ required return on an equity
investment is equal to the interest rate on a long-term bond plus an additional
equity risk premium to compensate the investor for the risks of investing in
common equities compared to bonds. The CAPM assumes that the investors’
required rate of return is equal to a risk-free rate of interest plus the product of a
company-specific risk factor, beta, and the expected risk premium on the market

portfolio.

E. Discounted Cash Flow (DCF) Method
Q. 27 Please describe the DCF model.

A. 27

The DCF model is based on the assumption that investors value an asset on the
basis of the future cash flows they expect to receive from owning the asset.
Thus, investors value an investment in a bond because they expect to receive a
sequence of semi-annual coupon payments over the life of the bond and a
terminal payment equal to the bond’s face value at the time the bond matures.
Likewise, investors value an investment in a firm’s stock because they expect to
receive a sequence of dividend payments and, perhaps, expect to sell the stock at

a higher price sometime in the future.

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation
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A second fundamental principle of the DCF method is that investors value a

dollar received in the future less than a dollar received today. A future dollar is

valued less than a current dollar because investors could invest a current dollar

in an interest earning account and increase their wealth. This principle is called

the time value of money.

Applying the two fundamental DCF principles noted above to an investment

in a bond leads to the conclusion that investors value their investment in the

bond on the basis of the present value of the bond’s future cash flows. Thus, the

price of the bond should be equal to:

where:

Ps

n

EQUATION 1

c ., C , ,C*F

T T Y R T T

Bond price;

Cash value of the coupon payment (assumed for notational
convenience to occur annually rather than semi-annually);
Face value of the bond;

The rate of interest the investor could earn by investing his
money in an alternative bond of equal risk; and

The number of periods before the bond matures.

Applying these same principles to an investment in a firm’s stock suggests that

the price of the stock should be equal to:

EQUATION 2
» D + __...?_3_.__ + e+ M
{1+ k) (1+ k)P (1+ k)"

Direct Testimony of James H. Vander Weide, Ph.D.
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Q. 28

A.

28

where:

Ps = Current price of the firm’s stock;

Dy, D,..D; = Expected annual dividend per share on the firm’s stock;

Pn = Price per share of stock at the time the investor expects to sell
the stock; and

k = Return the investor expects to earn on alternative investments

of the same risk, i.e., the investor’s required rate of return.

Equation (2) is frequently called the annual discounted cash flow model of stock
valuation. Assuming that dividends grow at a constant annual rate, g, this
equation can be solved for %, the cost of equity. The resulting cost of equity
equation is k = Dy/Ps + g, where k is the cost of equity, D is the expected next
period annual dividend, P; is the current price of the stock, and g is the constant
annual growth rate in earnings, dividends, and book value per share. The term
D;/P; is called the dividend yield component of the annual DCF model, and the
term g is called the growth component of the annual DCF model.

Are you recommending that the annual DCF model be used to estimate
Atmos Energy’s cost of equity?

No. The DCF model assumes that a company’s stock price is equal to the
present discounted value of all éxpected future dividends. The annual DCF
model is only a correct expression for the present discounted value of future
dividends if dividends are paid annually at the end of each year. Since the
companies in my proxy group all pay dividends quarterly, the current market
price that investors are willing to pay reflects the expected quarterly receipt of
dividends. Therefore, a quarterly DCF model must be used to estimate the cost
of equity for these firms. The quarterly DCF model differs from the annual DCF
model in that it expresses a company’s price as the present discounted value of a
quarterly stream of dividend payments. A complete analysis of the implications
of the quarterly payment of dividends on the DCF model is provided in
Appendix 1. For the reasons cited there, I employed the quarterly DCF model
throughout my calculations.

Q. 29 Please describe the quarterly DCF model you use.

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation
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A. 29

Q. 30

A. 30

Q. 31

A. 31

Q. 32

A. 32

The quarterly DCF model I use is described on Schedule 1 and in Appendix 2.
The quarterly DCF equation shows that the cost of equity is: the sum of the
future expected dividend yield and the growth rate, where the dividend in the
dividend yield is the equivalent future value of the four quarterly dividends at
the end of the year, and the growth rate is the expected growth in dividends or
earnings per share.

How do you estimate the quarterly dividend payments in your quarterly
DCF model?

The quarterly DCF model requires an estimate of the dividends, d;, dy, d3, and
ds, investors expect to receive over the next four quarters. I estimate the next
four quarterly dividends by multiplying the previous four quarterly dividends by
the factor, (1 + the growth rate, g). |
Can you illustrate how you estimated the next four quarterly dividends
with data for a specific company?

Yes. In the case of AGL Resources, for example, the last four quarterly
dividends are equal to .42, 42, 43, and .43. Thus dividends, d, d, d3, and d4
are equal to .438, 438, .448 and 448 [42 x (1 +.0425)] = 438 and [43 x (1 +
.0425) = .448.]. (As noted previously, the logic underlying this procedure is
described in Appendix 2.)

In Appendix 2, you demenstrate that the quarterly DCF model provides the
theoretically correct valuation of stocks when dividends are paid quarterly.
Do investors, in practice, recognize the actual timing and magnitude of cash
flows when they value stocks and other securities?

Yes. In valuing long-term government or corporate bonds, investors recognize
that interest is paid semi-annually. Thus, the price of a long-term government or
corporate bond is simply the present value of the semi-annual interest and
principal payments on these bonds. Likewise, in valuing mortgages, investors
recognize that interest is paid monthly. Thus, the value of a mortgage loan is
simply the present value of the monthly interest and principal payments on the

loan. In valuing stock investments, stock investors correctly recognize that

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation
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dividends are paid quarterly. Thus, a firm’s stock price is the present value of
the stream of quarterly dividends expected from owning the stock.

When valuing bonds, mortgages, or stocks, would investors assume that
cash flows are received only at the end of the year, when, in fact, the cash
flows are received semi-annually, quarterly, or monthly?

No. Assuming that cash flows are received at the end of the year when they are
received semi-annually, quarterly, or monthly would lead investors to make
serious mistakes in valuing investment opportunities. No rational investor
would make the mistake of assuming that dividends or other cash flows are paid
annually when, in fact, they are paid more frequently.

How do you estimate the growth component of the quarterly DCF model?

I use the analysts’ estimates of future earnings per share (EPS) growth reported
by IB/E/S Thomson Reuters.

What are the analysts’ estimates of future EPS growth?

As part of their research, financial analysts working at Wall Street firms
periodically estimate EPS growth for each firm they follow. The EPS forecasts
for each firm are then published. Investors who are contemplating purchasing or
selling shares in individual companies review the forecasts. These estimates
represent five-year forecasts of EPS growth.

What is /B/E/S?

I/B/E/S is a firm (now owned by Thomson Reuters) that reports analysts’ EPS
growth forecasts for a broad group of companies. The forecasts are expressed in
terms of a mean forecast and a standard deviation of forecast for each firm.
Investors use the mean forecast as a consensus estimate of future firm
performance.

Why do you use the I/B/E/S growth estimates?

The I/B/E/S growth rates: (1) are widely circulated in the financial community,
(2) include the projections of multiple reputable financial analysts who develop
estimates of future EPS growth, (3) are reported on a timely basis to investors,

and (4) are widely used by institutional and other investors.

Direct Testimony of James H. Vander Weide, Ph.D.
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A. 38

Q 41
A 41

Why do you rely on analysts’ projections of future EPS growth in
estimating the investors’ expected growth rate rather than looking at past
historical growth rates?

I rely on analysts’ projections of future EPS growth because I believe that
investors use analysts’ forecasts to estimate future earnings growth. As
discussed below, my research supports my belief.

Have you performed any studies concerning the use of analysts’ forecasts as
an estimate of investors’ expected growth rate, g?

Yes, I prepared a study in conjunction with Willard T. Carleton, Professor of
Finance Emeritus at the University of Arizona, on why analysts’ forecasts are the
best estimate of investors’ expectation of future long-term growth. This study is
described in a paper entitled “Investor Growth Expectations and Stock Prices:
Analysts vs. History,” published in the Spring 1988 edition of The Journal of
Portfolio Management.

Please summarize the results of your study.

First, we performed a correlation analysis to identify the historically oriented
growth rates which best described a firm’s stock price. Then we did a regression
study comparing the historical growth rates with the consensus analysts’
forecasts. In every case, the regression equations containing the average of
analysts’ forecasts statistically outperformed the regression equations containing
the historical growth estimates. These results are consistent with those found by
Cragg and Malkiel, the early major research in this area (John G. Cragg and
Burton G. Malkiel, Expectations and the Structure of Share Prices, University of
Chicago Press, 1982). These results are also consistent with the hypothesis that
investors use analysts® forecasts, rather than historically oriented growth
calculations, in making stock buy and sell decisions. They provide
overwhelming evidence that the analysts’ forecasts of future growth are superior
to historically oriented growth measures in predicting a firm’s stock price.

Has your study been updated?

Yes. Researchers at State Street Financial Advisors updated my study using data
through year-end 2003. Their results continue to confirm that analysts® growth
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forecasts are superior to historically-oriented growth measures in predicting a
firm’s stock price.

What price do you use in your DCF model?

I use a simple average of the monthly high and low stock prices for each firm for
the three-month period ending July 2009. These high and low stock prices were
obtained from Thomson Reuters.

Why do you use the three-month average stock price in applying the DCF
method?

I use a three-month average stock price in applying the DCF method because
stock prices fluctuate daily, while financial analysts’ forecasts for a given
company are generally changed less frequently, often on a quarterly basis. Thus,
to match the stock price with an earnings forecast, it is appropriate to average
stock prices over a three-month period.

Do you include an allowance for flotation costs in your DCF analysis?

Yes. Tinclude a five percent allowance for flotation costs in my DCF
calculations.

Please explain your inclusion of flotation costs.

All firms that have sold securities in the capital markets have incurred some
level of flotation costs, including underwriters’ commissions, legal fees, printing
expense, etc. These costs are withheld from the proceeds of the stock sale or are
paid separately, and must be recovered over the life of the equity issue. Costs
vary depending upon the size of the issue, the type of registration method used
and other factors, but in general these costs range between three and five percent
of the proceeds from the issue.? In addition to these costs, for large equity
issues (in relation to outstanding equity shares), there is likely to be a decline in
price associated with the sale of shares to the public. On average, the decline

due to market pressure has been estimated at two to three percent.’ Thus, the

See Lee, Inmoo, Scott Lochhead, Jay Ritter, and Quanshui Zhao, “The Costs of Raising Capital,”
The Journal of Financial Research, Vol. XIX No 1 (Spring 1996), 59-74, and Clifford W. Smith,
“Alternative Methods for Raising Capital,” Journal of Financial Ecornomics 5 (1977) 273-307.

See Richard H. Pettway, “The Effects of New Equity Sales Upon Utility Share Prices,” Public
Utilities Fortnightly, May 10, 1984, 35—39.
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total flotation cost, including both issuance expense and market pressure, could
range anywhere from five to eight percent of the proceeds of an equity issue. I
believe a combined five percent allowance for flotation costs is a conservative
estimate that should be used in applying the DCF model in this proceeding.

Is there any evidence that Atmos Energy, in fact, incurs flotation costs
equal to approximately five percent of its stock price when it issues new
equity securities

Yes. In the Company’s most recent equity offering, December 7, 2006, Atmos
Energy’s stock price just prior to the offering was $32.07 per share, and the net
proceeds to the Company were $30.3975 per share. The difference between the
pre-offering stock price and the proceeds to the Company represent a

5.21 percent discount to the recent market price. The difference between the
recent market price and the net proceeds per share reflects both the issuance
expenses and market pressure, as explained in Appendix 3 of my direct
testimony. Additional information on Atmos Energy’s three most recent stock
issuances are contained in the prospectuses for these issuances. (For ease of
reference, the cover page of each of Atmos Energy’s three most recent public
offerings are shown in Schedule 2.)

Is a flotation cost adjustment only appropriate if a company issues stock
during the last year?

As described in Appendix 3, a flotation cost adjustment is required whether or
not a company issued new stock during the last year. Previously incurred
flotation costs have not been recovered in previous rate cases; rather, they are a
permanent cost associated with past issues of common stock. Just as an
adjustment is made to the embedded cost of debt to reflect previously incurred
debt issuance costs (regardless of whether additional bond issuances were made
in the test year), so should an adjustment be made to the cost of equity regardless
of whether additional stock was issued during the last year.

Does an allowance for recovery of flotation costs associated with stock sales

in prior years constitute retroactive rate-making?
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No. An adjustment for flotation costs on equity is not meant to recover any cost
that is properly assigned to prior years. In fact, the adjustment allows Atmos
Energy to recover only the current carrying costs associated with flotation
expenses incurred at the time stock sales were made. The original flotation costs
themselves will never be recovered, because the stock is assumed to have an
infinite life.

How do you apply the DCF approach to obtain the cost of equity capital for
Atmos Energy?

1 apply the DCF approach to the Value Line natural gas companies shown in
Schedule 1.

How do you select your proxy group of natural gas companies?

I select all the companies in Value Line’s groups of natural gas companies that
provide local distribution service and: (1) paid dividends during every quarter of
the last two years; (2) did not decrease dividends during any quarter of the past
two years; (3) have at least two analysts included in the I/B/E/S mean growth
forecast; (4) have an investment grade bond rating and a Value Line Safety Rank
of 1, 2, or 3; and (5) have not announced a merger.

Why do you eliminate companies that have cither decreased or eliminated
their dividend in the past two years?

The DCF model requires the assumption that dividends will grow at a constant
rate into the indefinite future. If a company has either decreased or eliminated
its dividend in recent years, an assumption that the company’s dividend will
grow at the same rate into the indefinite future is questionable.

Why do you eliminate companies that have fewer than two analysts
included in the I/B/E/S mean forecasts?

The DCF model also requires a reliable estimate of a company’s expected future
growth. For most companies, the I/B/E/S mean growth forecast is the best
available estimate of the growth term in the DCF model. However, the I/B/E/S
estimate may be less reliable if the mean estimate is based on the inputs of very
few analysts. On the basis of my professional judgment, I normally specify that

the I/B/E/S long-term earnings growth forecast must include the forecasts of at
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least three analysts. However, in August 2009 there are only five natural gas
companies with growth forecasts from at least three analysts. In this study,
therefore, I also include results for companies that had growth forecasts based on
two analysts® growth forecasts.

Why do you eliminate companies that have announced mergers that are not
yet completed?

A merger announcement can sometimes have a significant impact on a
company’s stock price because of anticipated merger-related cost savings and
new market opportunities. Analysts’ growth forecasts, on the other hand, are
necessarily related to companies as they currently exist, and do not reflect
investors’ views of the potential cost savings and new market opportunities
associated with mergers. The use of a stock price that includes the value of
potential mergers in conjunction with growth forecasts that do not include the
growth enhancing prospects of potential mergers produces DCF results that tend
to distort a company’s cost of equity.

Is your natural gas company group a reasonable risk proxy for Atmos
Energy?

Yes. Many investors use the Value Line Safety Rank as a measure of equity
risk. The average Value Line Safety Rank for my proxy group of natural gas
companies is approximately 2 on a simple average basis and 2.5 on a market-
weighted basis, on a scale where 1 is the most safe and 5 is the least safe,
compared to a Value Line Safety Rank of 2 for Atmos Energy. The average
S&P bond rating of the natural gas companies in my proxy group is
approximately A- to BBB+. The S&P bond rating for Atmos Energy is BBB+.
(See Schedule 1.)

Please summarize the results of your application of the DCF model to your
natural gas company proxy group.

I obtain a DCF result of 11.9 percent (see Schedule 1).

F. Risk Premium Method

Q. 56

Please describe the risk premium method of estimating Atmos Energy’s cost

of equity.
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The risk premium method is based on the principle that investors expect to earn
a return on an equity investment in Atmos Energy that reflects a “premium” over
and above the return they expect to earn on an investment in a portfolio of
bonds. This equity risk premium compensates equity investors for the additional
risk they bear in making equity investments versus bond investments.

Does the risk premium approach specify what debt instrument should be
used to estimate the interest rate component in the methodology?

No. The risk premium approach can be implemented using virtually any debt
instrument. However, the risk premium approach does require that the debt
instrument used to estimate the risk premium be the same as the debt instrument
used to calculate the interest rate component of the risk premium approach. For
example, if the risk premium on equity is calculated by comparing the returns on
stocks and the returns on A-rated utility bonds, then the interest rate on A-rated
utility bonds must be used to estimate the interest rate component of the risk
premium approach.

Does the risk premium approach require that the same companies be used
to estimate the stock return as are used to estimate the bond return?

No. For example, many analysts apply the risk premium approach by comparing
the return on a portfolio of stocks to the return on Treasury securities such as
long-term Treasury bonds. Clearly, in this widely-accepted application of the
risk premium approach, the same companies are not used to estimate the stock
return as are used to estimate the bond return, since the U.S. government is not a
company.

How do you measure the required risk premium on an equity investment in
Atmos Energy?

I use two methods to estimate the required risk premium on an equity investment
in Atmos Energy. The first is called the ex ante risk premium method and the

second is called the ex post risk premium method.

Ex Ante Risk Premium Method
Please describe your ex ante risk premium method of measuring the

required risk premium on an equity investment in Atmos Energy.
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My ex ante risk premium method is based on studies of the DCF expected return
on my comparable group of natural gas companies compared to the interest rate
on Moody’s A-rated utility bonds. Specifically, for each month in my study
period, I calculate the risk premium using the equation,

RPproxy = DCFproxy - Ia

where:

RPproxy = the required risk premium on an equity investment in the
proxy group of companies,

DCFproxy = average DCF estimated cost of equity on a portfolio of
proxy companies; and

Ia = the yield to maturity on an investment in A-rated utility

bonds.

I then perform a regression analysis to determine if there is a relationship
between the calculated risk premium and interest rates. I use the results of the
regression analysis to estimate the investors’ required risk premium. To
estimate the cost of equity, I then add the required risk premium to the current
yield on A-rated utility bonds. A detailed description of my ex ante risk
premium studies is contained in Appendix 4, and the underlying DCF results and
interest rates are displayed in Schedule 3.

Why do you add the required risk premium to the current yield to maturity
on A-rated utility bonds rather than the forecasted yield to maturity?
Although it is appropriate in theory to add the required risk premium to the
forecasted yield to maturity on A-rated utility bonds, I did not have information
on the forecasted yield to maturity on A-rated utility bonds at the time Atmos
Energy needed my cost of equity input for their cost of service studies. I have
recently obtained interest rate forecasts from Blue Chip Financial Forecasts that

indicates that the forecasted yield to maturity on A-rated utility bonds exceeds
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the current interest rate used in my studies by approximately 100 basis pc)ints.4
Given the positive spread between forecasted interest rates and current interest
rates, my cost of equity estimates based on the current interest rates are
conservative.

What cost of equity do you obtain from your ex ante risk premium method?
As described above, to estimate the cost of equity using the ex ante risk premium
method, one may add the estimated risk premium over the yield on A-rated
utility bonds to the yield to maturity on A-rated utility bonds.d The average
yield to maturity on Moody’s A-rated utility bonds at July 2009 is 5.97 percent.
My analyses produce an estimated risk premium over the yield on A-rated utility
bonds equal to 4.94 percent. Adding an estimated risk premium of 4.94 percent
to the 5.97 percent average yield to maturity on A-rated utility bonds produces a

cost of equity estimate of 10.9 percent using the ex ante risk premium method.

Ex Post Risk Premium Method

Please describe your ex post risk premium method for measuring the
required risk premium on an equity investment in Atmos Energy.

I first perform a study of the comparable returns received by bond and stock
investors over the last 72 years. I estimate the returns on stock and bond
portfolios, using stock price and dividend yield data on the S&P 500 and bond
yield data on Moody’s A-rated Utility Bonds. My study consists of making an
investment of one dollar in the S&P 500 and Moody’s A-rated Utility Bonds at
the beginning of 1937, and reinvesting the principal plus return each year to
2009. The return associated with each stock portfolio is the sum of the annual
dividend yield and capital gain (or loss) which accrued to this portfolio during

Blue Chip does not provide a forecast for A-rated utility bond yields. I estimate the forecasted
yield on A-rated utility bonds using Blue Chip forecasts for Baa-rated corporate bonds plus the
current difference between A-rated utility and Baa-rated corporate bonds.

As noted above, one could use the yield to maturity on other debt investments to measure the
interest rate component of the risk premium approach as long as one uses the yield on the same
debt investment to measure the expected risk premium component of the risk premium approach. I
chose to use the yield on A-rated utility bonds because it is a frequently used benchmark for utility
bond yields.
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the year(s) in which it was held. The return associated with the bond portfolio,
on the other hand, is the sum of the annual coupon yield and capital gain (or
loss) which accrued to the bond portfolio during the year(s) in which it was held.
The resulting annual returns on the stock and bond portfolios purchased in each
year between 1937 and 2009 are shown on Schedule 4. The average annual
return on an investment in the S&P 500 stock portfolio is 10.8 percent, while the
average annual return on an investment in the Moody’s A-rated utility bond
portfolio is 6.3 percent. Thus, the risk premium on the S&P 500 stock portfolio
is 4.5 percent.

I also conduct a second study using stock data on the S&P Utilities rather
than the S&P 500. As shown on Schedule 5, the S&P utilities stock portfolio
showed an average annual return of 10.5 percent per year. Thus, the return on
the S&P utilities stock portfolio exceeds the return on the Moody’s A-rated
utility bond portfolio by 4.2 percent.

Why is it appropriate to perform your ex post risk premium analysis using
both the S&P 500 and the S&P Utilities stock indices?

I perform my ex post risk premium analysis on both the S&P 500 and the S&P
Utilities because I believe utilities today face risks that are somewhere in
between the average risk of the S&P Utilities and the S&P 500 over the years
1937 to 2009. Thus, I use the average of the two historically-based risk
premiums as my estimate of the required risk premium in my ex post risk
premium method. I note that the spread between the average risk premium on
the S&P 500 and the average risk premium on the S&P Utilities is just 30 basis
points.

Why do you analyze investors’ experiences over such a long time frame?
Because day-to-day stock price movements can be somewhat random, it is
inappropriate to rely on short-run movements in stock prices in order to derive a
reliable risk premium. Rather than buying and selling frequently in anticipation
of highly volatile price movements, most investors employ a strategy of buying
and holding a diversified portfolio of stocks. This buy-and-hold strategy will

allow an investor to achieve a much more predictable long-run return on stock
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investments and at the same time will minimize transaction costs. The situation
is very similar to the problem of predicting the results of coin tosses. I cannot
predict with any reasonable degree of accuracy the result of a single, or even a
few, flips of a balanced coin; but I can predict with a good deal of confidence
that approximately 50 heads will appear in 100 tosses of this coin. Under these
circumstances, it is most appropriate to estimate future experience from long-run
evidence of investment performance.

Would your study provide a different risk premium if you started with a
different time period?

Yes. The risk premium results do vary somewhat depending on the historical
time period chosen. My policy was to go back as far in history as I could get
reliable data. I thought it would be most meaningful to begin after the passage
and implementation of the Public Utility Holding Company Act of 1935. This
Act significantly changed the structure of the public utility industry. Since the
Public Utility Holding Company Act of 1935 was not implemented until the
beginning of 1937, I felt that numbers taken from before this date would not be
comparable to those taken after. (The repeal of the 1935 Act has not materially
impacted the structure of the public utility industry; thus, the Act’s repeal does
not have any impact on my choice of time period.)

Why is it necessary to examine the yield from debt investments in order to
determine the investors’ required rate of return on equity capital?

As previously explained, investors expect to earn a return on their equity
investment that exceeds currently available bond yields. This is because the
return on equity, being a residual return, is less certain than the yield on bonds
and investors must be compensated for this uncertainty. Second, the investors’
current expectations concerning the amount by which the return on equity will
exceed the bond yield will be influenced by historical differences in returns to
bond and stock investors. For these reasons, we can estimate investors’ current
expected returns from an equity investment from knowledge of current bond

yields and past differences between returns on stocks and bonds.
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Has there been any significant trend in the equity risk premium over the
1937 to 2009 time period of your risk premium study?

No. Statisticians test for trends in data series by regressing the data observations
against time. 1have performed such a time series regression on my two data sets
of historical risk premiums. As shown below, there is no statistically significant
trend in my risk premium data. Indeed, the coefficient on the time variable is
insignificantly different from zero (if there were a trend, the coefficient on the

time variable should be significantly different from zero).

TABLE 2
REGRESSION OUTPUT FOR RISK PREMIUM ON S&P 500
LINE INTERCEPT TIME ADJUSTED R F
NO. SQUARE
1 Coefficient 3.096 | (0.002) 0.023 2.66
2 T Statistic 1.654 (1.630)
TABLE 3
REGRESSION OUTPUT FOR RISK PREMIUM ON S&P UTILITIES
LINE INTERCEPT TIME ADJUSTED R F
NO. SQUARE
1 Coefficient 1.383 -0.001 -0.006 0.56
2 T Statistic 0.776 -0.751

Is your conclusion that there is no significant trend in the equity risk
premium supported in the financial literature?
Yes. The Stocks, Bonds, Bills, and Inflation® 2009 Valuation Edition Yearbook
(“Ibbotson® SBBI®) published by Morningstar, Inc., contains an analysis of
“trends™ in historical risk premium data. Tbbotson® SBBI® uses correlation
analysis to determine if there is any pattern or “trend” in risk premiums over
time. This analysis also demonstrates that there are no trends in risk premiums
over time.
Why is it significant that histerical risk premiums have no trend or other
statistical pattern over time?
The significance of this evidence is that the average historical risk premium is a
reasonable estimate of the future expected risk premium. As noted in Ibbotson®
SBBI®:

The significance of this evidence is that the realized equity risk
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premium next year will not be dependent on the realized equity risk
premium from this year. That is, there is no discernable pattern in
the realized equity risk premium—it is virtually impossible to
forecast next year’s realized risk premium based on the premium of
the previous year. For example, if this year’s difference between
the riskless rate and the return on the stock market is higher than
last year’s, that does not imply that next year’s will be higher than
this year’s. It is as likely to be higher as it is lower. The best
estimate of the expected value of a variable that has behaved
randomly in the past is the average (or arithmetic mean) of its past
values. [Ibbotson® SBBI®, page 61.]

Q. 71 What conclusions do you draw from your ex post risk premium analyses

A.

71

about the required return on an equity investment in Atmos Energy?

My studies provide strong evidence that investors today require an equity return
of approximately 4.2 to 4.5 percentage points above the expected yield on A-
rated utility bonds. The average yield on A-rated utility bonds at July 2009 is
5.97 percent. Adding a 4.2 to 4.5 percentage point risk premium to a yield of
5.97 percent on A-rated utility bonds, I obtain an expected return on equity from
the ex post risk premium method in the range 10.2 percent to 10.4 percent, with
a midpoint of 10.3 percent. Because the ex post methodology does not reflect
flotation costs, I add a 27 basis-point allowance for flotation costs, which I
determine by calculating the difference in my DCF results with and without a
flotation cost allowance. Adding a 27 basis-point allowance for flotation costs, I
obtain an estimate of 10.6 percent as the cost of equity for Atmos Energy using

the ex post risk premium method.6

G. Capital Asset Pricing Model (CAPM)
Q. 72 Whatis the CAPM?
A. 72 The CAPM is an equilibrium model of the security markets in which the

expected or required return on a given security is equal to the risk-free rate of
interest, plus the company equity “beta,” times the market risk premium:

Cost of equity = Risk-free rate + Equity beta x Market risk premium

This estimate, which is based on current interest rates rather than forecasted rates, is conservative.
If I were to use the forecasted interest rate on A-rated utility bonds, my ex post risk premium
estimate of the cost of equity would be approximately 100 basis points higher. (See Question and
Answer 61 above.)
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The risk-free rate in this equation is the expected rate of return on a risk-free
government security, the equity beta is a measure of the company’s risk relative
to the market as a whole, and the market risk premium is the premium investors
require to invest in the market basket of all securities compared to the risk-free
security.

How do you use the CAPM to estimate the cost of equity for your proxy
companies?

The CAPM requires an estimate of the risk-free rate, the company-specific risk
factor or beta, and the expected return on the market portfolio. For my estimate
of the risk-free rate, I use the average yield to maturity on 20-year Treasury
bonds at July 2009, 4.38 percent. For my estimate of the company-specific risk,
or beta, I use the average Value Line beta of 0.85 for my proxy companies. For
my estimate of the expected risk premium on the market portfolio, I use two
approaches. First, I use the Tbbotson® SBBI® 6.5 percent risk premium on the
market portfolio, which is measured from the difference between the arithmetic
mean return on the S&P 500 (11.7 percent) and the income return on 20-year
Treasury bonds (5.2 percent), as reported by Ibbotson® SBBI® (11.7 - 5.2 =6.5).
Second, I estimate the risk premium on the market portfolio from the difference
between the DCF cost of equity for the S&P 500 (12.7 percent) and the yield to
maturity on 20-year Treasury bonds, (4.38 percent). My second approach
produces a risk premium equal to 8.3 percent (12.7 - 4.38 = 8.3).

Why do you recommend that the risk premium on the market portfolio be
estimated using the difference between the arithmetic mean retarn on the
S&P 500?

As explained in Tbbotson® SBBI®, the arithmetic mean return is the best
approach for calculating the return investors expect to receive in the future:

The equity risk premium data presented in this book are arithmetic
average risk premia as opposed to geometric average risk premia.
The arithmetic average equity risk premium can be demonstrated to
be most appropriate when discounting future cash flows. For use
as the expected equity risk premium in either the CAPM or the
building block approach, the arithmetic mean or the simple
difference of the arithmetic means of stock market returns and
riskless rates is the relevant number. This is because both the
CAPM and the building block approach are additive models, in
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which the cost of capital is the sum of its parts. The geometric
average is more appropriate for reporting past performance, since it
represents the compound average return. [SBBI, p. 59.]

A discussion of the importance of using arithmetic mean returns in the context
of CAPM or risk premium studies is contained in Schedule 6.

Why do you recommend that the risk premium on the market portfolio be
estimated using the income return on 20-year Treasury bonds rather than
the total return on these bonds?

As discussed above, the CAPM requires an estimate of the risk-free rate of
interest. When Treasury bonds are issued, the income return on the bond is risk
free, but the total return, which includes both an income and capital gains or
losses, is not. Thus, the income return should be used in the CAPM because it is
only the income return that is risk free.

What CAPM result do you obtain when you estimate the expected return
on the market portfolio from the arithmetic mean difference between the
return on the market and the yield on 20-year Treasury bonds?

I obtain a CAPM estimate of 10.2 percent [see Schedule 7].

What CAPM result do you obtain when you estimate the risk premium on
the market portfolio by applying the DCF model to the S&P 5007

I obtain a CAPM result of 11.5 percent [see Schedule 8].

Can a reasonable application of the CAPM produce higher cost of equity
results than you have just reported?

Yes. The CAPM tends to underestimate the cost of equity for small market
capitalization companies such as my natural gas proxy companies.7

Does the finance literature support an adjustment to the CAPM equation to
account for a company’s size as measured by market capitalization

supported in the finance literature?

In addition, as discussed above, these estimates based on current interest rates rather than
forecasted rates is conservative. If T were to use the forecasted interest rate on Treasury bonds, my
historical CAPM estimate of the cost of equity would be approximately 60 basis points higher and
my DCF-based CAPM estimate would be approximately 10 basis points higher.
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Yes. For example, Ibbotson® SBBI® supports such an adjustment. Their
estimates of the size premium required to be added to the basic CAPM cost of
equity are shown below in Table 4.

TABLE 4
8
IBBOTSON® ESTIMATES OF PREMIUMS FOR COMPANY SIZE

SIZE SMALLEST MKT. CAP. PREMIUM
($MILLIONS)

Large-Cap (No Adjustment) >7,360.271 -

Mid-Cap 1,849.950 0.94%

Low-Cap 453.398 1.74%

Micro-Cap 1.575 3.74%

Are there other reasons to believe that the CAPM may produce cost of
equity estimates at this time that are unreasonably low?

Yes. There is considerable evidence in the finance literature that the CAPM
tends to underestimate the cost of equity for companies whose equity beta is less
than 1.0 and to overestimate the cost of equity for companies whose equity beta
is greater than 1.0°

Can you briefly summarize the evidence that the CAPM underestimates the
required returns for securities or portfolios with betas less than 1.0 and
overestimates required returns for securities or portfolios with betas
greater than 1.0? '

Yes. The CAPM conjectures that security returns increase with increases in

security betas in line with the equation
ER =R, + B|ER, R, |

>

Ibbotson® SBBI® 2009 Valuation Yearbook.

See, for example, Fischer Black, Michael C. Jensen, and Myron Scholes, “The Capital Asset
Pricing Model: Some Empirical Tests,” in Studies in the Theory of Capital Markets, M. Jensen, ed.
New York: Praeger, 1972; Eugene Fama and James MacBeth, “Risk, Return, and Equilibrium:
Empirical Tests,” Journal of Political Economy 81 (1973), pp. 607-36; Robert Litzenberger and
Krishna Ramaswamy, “The Effect of Personal Taxes and Dividends on Capital Asset Prices:
Theory and Empirical Evidence,” Journal of Financial Economics 7 (1979), pp. 163-95.; Rolf
Banz, “The Relationship between Return and Market Value of Common Stocks,” Journal of
Financial Economics (March 1981), pp. 3-18; and Eugene Fama and Kenneth French, “The
Cross-Section of Expected Returns,” Journal of Finance (June 1992), pp. 427-465.
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Ave. Portfolio Return

where ER; is the expected return on security or portfolio i, Ryis the risk-free rate,
ER,, — Ryis the expected risk premium on the market portfolio, and f; is a
measure of the risk of investing in security or portfolio i. If the CAPM correctly
predicts the relationship between risk and return in the marketplace, then the
realized returns on portfolios of securities and the corresponding portfolio betas
should lie on the solid straight line with intercept Ry and slope [R,, — R shown

below.

Figure 1
Average Returns Compared to Beta for Portfolios Formed on Prior Beta

Actual portfolio
returns

enen
-----------------
--------

— Returns predicted by CAPM

R¢

Beta

Financial scholars have found that the relationship between realized returns and
betas is inconsistent with the relationship posited by the CAPM. As described in
Fama and French (1992) and Fama and French (2004), the actual relationship
between portfolio betas and returns is shown by the dotted line in the figure
above. Although financial scholars disagree on the reasons why the return/beta
relationship looks more like the dotted line in the figure than the solid line, they
generally agree that the dotted line lies above the solid line for portfolios with
betas less than 1.0 and below the solid line for portfolios with betas greater than
1.0. Thus, in practice, scholars generally agree that the CAPM underestimates
portfolio returns for companies with betas less than 1.0, and overestimates

portfolio returns for portfolios with betas greater than 1.0.
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Q. 82

A. 82

What conclusions do you reach from your review of the literature on the
CAPM to predict the relationship between risk and return in the
marketplace?

I conclude that the financial literature strongly supports the proposition that the
CAPM underestimates the cost of equity for companies such as public utilities
with betas less than 1.0.

H. Fair Rate of Return on Equity

Q. 83

A. 83

Q. 85
A. 85

Based on your analyses, what is your conclusion regarding your proxy
companies’ cost of equity?

Based on my analyses, which included the application of several cost of equity
methods to my proxy companies, I conclude that my proxy companies’ cost of
equity is in the range 10.2 percent to 11.9 percent, with an average cost of equity
equal to 11.0 percent. '

Does the cost of equity for Atmos Energy depend on its ratemaking capital
structure?

Yes. My analyses are based on the average market value capital structure of my
proxy companies, which has more than 58 percent equity on a composite basis or
more than 63 percent equity on a simple average basis. If Atmos Energy’s
ratemaking, or book value capital structure, is used to set rates, the cost of equity
for Atmos Energy will necessarily be higher than the cost of equity for the proxy
group because the financial risk associated with Atmos Energy’s book value
capital structure is significantly higher than the financial risk reflected in the cost
of equity estimate for my proxy companies.

What ROE do you recommend for Atmos Energy?

I recommend an ROE of 11.0 percent for Atmos Energy. My recommendation
takes into consideration Atmos Energy’s policy decision to moderate the impact
of its rate request on ratepayers. My recommended return on equity is
conservative in that it does not reflect: (1) the higher financial risk implicit in
the book value capital structure of Atmos Energy, which will be used to set rates
in this proceeding; (2) the observation that forecasted yields on both A-rated
utility bonds and Treasury bonds are significantly higher than the current yields

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation
Page 30



BN e

O & N SN W

10

12
13
14
15
16

17
18

19
20

on these securities; (3) the small size premium for small market capitalization
companies such as those in my proxy group of natural gas companies; and

(4) the evidence that the CAPM underestimates the cost of equity for companies
with betas less than 1.0.

I. Allowed Rate of Return on Toetal Capital

Q. 86
A. 86

Q. 87

A. 87

Q. 88
A. 88

What is Atmos Energy’s recommended capital structure and debt cost rate?
As discussed in the testimony of Company Witness Laurie M. Sherwood, Atmos
Energy is recommending a capital structure containing 48.6 percent long-term
debt and 51.4 percent equity. The cost rate for long-term debt 6.87 percent.
‘What allowed rate of return on total capital is derived using this capital
structure, the long-term debt cost rate of 6.87 percent, and the 11.0 percent
cost of equity you find for your proxy group?

Using a capital structure containing 48.6 percent long-term debt and 51.4 percent
equity and cost rates of 6.87 percent and 11.0 percent, respectively, produces an
overall rate of return equal to 9.00 percent for the purpose of setting Atmos

Energy’s rates in this case, as shown below in Table 5.

TABLE 5
WEIGHTED AVERAGE COST OF CAPITAL
SOURCE OF % OF COST WEIGHTED
CAPITAL TOTAL RATE COST
Long-term Debt 48.6% 6.87% 3.34%
Common Equity 51.4% 11.00% 5.66%
Total 100.0% 9.00%

Does this conclude your testimony?

Yes, it does.
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Schedule 5

Schedule 6

Schedule 7

Schedule 8

Appendix 1

Appendix 2

Appendix 3

Appendix 4

Appendix 5

LIST OF SCHEDULES AND APPENDICES

Summary of Discounted Cash Flow Analysis for Natural Gas
Companies

Flotation Costs in Atmos Energy’s Recent Equity Offerings

Comparison of the DCF Expected Return on an Investment in
Natural Gas Companies to the Interest Rate on Moody’s A-Rated
Utility Bonds

Comparative Returns on S&P 500 Stock Index and Moody’s
A-Rated Bonds 1937—2009

Comparative Returns on S&P Utility Stock Index and Moody’s
A-Rated Bonds 1937—2009

Using the Arithmetic Mean to Estimate the Cost of Equity Capital

Calculation of Capital Asset Pricing Model Cost of Equity Using
the Ibbotson® SBBI® 6.5 Percent Risk Premium

Calculation of Capital Asset Pricing Model Cost of Equity Using
DCF Estimate of the Expected Rate of Return on the Market
Portfolio

Qualifications of James H. Vander Weide

Derivation of the Quarterly DCF Model

Adjusting for Flotation Costs in Determining a Public Utility’s
Allowed Rate of Return on Equity

Ex Ante Risk Premium Method

Ex Post Risk Premium Method
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ATMOS ENERGY
SCHEDULE 1
SUMMARY OF DISCOUNTED CASH FLOW ANALYSIS
FOR NATURAL GAS COMPANIES

LINE | COMPANY Dy Dy Py GROWTH | COST OF
NO. EQUITY

1 AGL Resources 0430 ] 1.72 1 31.017 4.25% 10.5%
2 Atmos Energy 0.330 ] 132 | 25230 5.00% 11.0%
3 EQT Corp. 0.220 | 0.88 | 35962 9.00% 11.9%
4 National Fuel Gas 0.325 | 1.34 | 35.078 8.50% 12.9%
5 Nicer Inc. 0.465 | 1.86 | 33.610 4.33% 10.6%
6 NiSource Inc. 0230 | 092 11.570 3.00% 12.0%
7 Northwest Nat. Gas 0.395 ] 1.58 | 43.398 4.75% 8.9%
8 ONEOK Inc. 0.400 | 1.68 | 29.035 7.25% 13.8%
9 Piedmont Natural Gas 0270 | 1.08 | 23.733 6.93% 12.2%
10 | South Jessey Inds. 0.298 | 1.19 ] 34848 9.67% 13.7%
11 Southwest Gas 0238 | 095 | 21.663 6.00% 10.9%
12 Market-Weighted Average 11.9%

Notes:

do = Most recent quarterly dividend.

dy,d,,ds5,d,y = Next four quarterly dividends, calculated by multiplying the last four quarterly dividends

per Value Line, by the factor (1 + g).
Py = Average of the monthly high and low stock prices during the three months ending July
2009 per Thomson Reuters.

FC = Flotation costs expressed as a percent of gross proceeds (5%).

g = I/B/E/S forecast of future earnings growth July 2009,

k = Cost of equity using the quarterly version of the DCF model.

K - G+ K7 o+ d,(1+ K + d,(1+k* + d, g

P,(1- FC)
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ATMOS ENERGY

SCHEDULE 1 (continued)
VALUE LINE SAFETY RANKS AND STANDARD & POOR’S BOND RATINGS
FOR PROXY GAS COMPANIES

LINE | COMPANY SAFETY S&P BOND S&P BOND
NO. RANK RATING RATING
(NUMERICAL)
1 AGL Resources 2 A- 5
2 Atmos Energy 2 BBB+ 6
3 EQT Corp. 3 BBB 7
4 National Fuel Gas 2 BBB 7
5 Nicor Inc. 3 AA 1
6 NiSource Inc. 3 BBBE- 8
7 Northwest Nat. Gas 1 AA- 2
8 ONEOK Inc. 3 BBB 7
9 Piedmont Natural Gas 2 A 4
10 South Jersey Inds. 2 BBB+ 6
11 Southwest Gas 3 BBB 7
12 Market~-Weighted Average 2.5 BBB+ 6.0
13 Simple Average 24 A- to BBB+ 5.5

Source of data: Standard & Poor’s, August 2009; The Value Line Investment Analyzer August 2009.
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ATMOS ENERGY
SCHEDULE 2 .
FLOTATION COSTS IN ATMOS ENERGY’S RECENT EQUITY OFFERINGS

PROSPECTUS SUPPLEMENT
(To Prospectus dated Janary 30, 2002)

8,650,000 Shares

=<TMOS

energy

Atmos Energy Corporation

Common Stock

Aimos Energy Corporation is selling all of the shares.

The shares trade on the New York Stock Exchange under the symbol “ATO,” On July 13, 2004,
the last sale price of the shares as reported on the New York Stock Exchange was $24.91 per share.

Investing in our common stock involves risks that are described in the “Risk
Factors” section beginning on page S-7 of this prospectus supplement.

Per Share Total
Public offEring PriCe . .. oo v ceuninrrivenernravinesss $24.75 $214,087,500
Underwriting discount . ..cvoveiinniniirenaiienenias $.99 $8,563,500
Proceeds, before expenses, to Atmos ........ e evinens $23,76 $205,524,000

The underwriters may also purchase up to an additional 1,289,393 shares at the public offering
price, less the underwriting discount, within 30 days from the date of this prospectus supplement to cover
overallotments,

Neither the Securities and Exchange Commission nor any state securities commission has
approved or disapproved of these securities or determined if this prospectus supplement or the
accompanying prospectus is fruthful or complete, Any representation to the contrary is a criminal offense.

The shares will be ready for delivery on or about July 19, 2004.

Merrill Lynch & Co.
‘ JPMorgan
' Lehiman Brothers
UBS Investment Bank
A.G. Edwards
Edward Jones

The date of this prospectus supplement is July 13, 2004.
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ATMOS ENERGY
SCHEDULE 2 (CONTINUED)
FLOTATION COSTS IN ATMOS ENERGY’S RECENT EQUITY OFFERINGS

PROSPECTUS SUPPLEMENT

(To prospectus dated September 15, 2004)

14,000,000 Shares

Atmos Energy Corporation

Common Stock

Atmos Energy Corporation is selling all of the shares.

The shares trade on the New York Stock Exchange under the symbol “ATO.” On October 21,
2004, the last sale price of the shares as reported on the New York Stock Exchange was $25.20 per share.

Investing in our common stock involves risks. See the “Risk Factors” section
beginning on page S-11 of this prospectus supplement.

Per Share _'I;(lt_?_l
Public offering price. .. oo iivnniiiiii e cii i $24.75 $346,500,000
Underwriting disconnt .. ..o tvuriiiriirnrneenennnnn $.99 $13,860,000
Proceeds, before expenses, t0 Atmos . .....covvvennvnnnn $23.76 $332,640,000

The underwriters may also purchase up io an additional 2,100,000 shares at the public offering
price, less the underwriting discount, within 30 days from the date of this prospectus supplement to cover
overallotments.

Neither the Securities and Exchange Commission nor any state securities commission has
approved or disapproved of these securities or determined if this prospectus supplement or the
accompanying prospectus is fruthful or complete. Any representation to the contrary is a criminal offense.

The shares will be ready for delivery on or about October 27, 2004.

Merrill Lynch & Co.
Banc of America Securities LL.C
JPMorgan :
SunTrust Robinson Humphrey
Wachovia Securities

The date of thig prospectus supplement is October 21, 2004,

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation
Page 36



ATMOS ENERGY
' SCHEDULE 2 (CONTINUED) "
FLOTATION COSTS IN ATMOS ENERGY’S RECENT EQUITY OFFERINGS

Table of Contenis

PROSPECTUS SUPPLEMENT
(To Prospectus dated December 4, 2006)

5,500,000 Shares
~1IMOS
energy

Common Stock

This is an offering of 5,500,000 shares of the comumon stock of Atmos Energy Corporation.

Our common stock is listed on the New York Stock Exchange under the symbol “ATO.” The ast
reported sales price of our common stock on December 7, 2006 was $32.07.

Investing in our common stock involves risks. See “Risk Factors” beginming on

page l of
the accompanying prospectus.

Per Share Total

Price to the public $31.5000 $173,250,000
Underwriting discounts and coramissions $ 11025 § 6,063,750
Procesds 1o Atmos Energy Corporation (before expenses) $30.3975 $167,186,250

We have granted to the underwriters the option to purchase up to 825,000 additional shares of
common stock on the same terms and conditions set forth above if the imderwriters sell more than
5,500,000 shares of common stock in this offering.

Neither the Securities and Exchange Commission nor any state securities commission has
approved or disapproved of these securities or passed on the adequacy or accuracy of this
prospectus supplement. Apy representation o the contrary is a eriminal offense.

" Lehman Brothers and Goldman, Sachs & Co., on behalf of the underwriters, expect to deliver the
shares on or about December 13, 2006.

Joirt Book-Runining Managers

LEHMAN BROTHERS GOLDMAN, SAcHs & Co.

BANC OF AMERICA SECURITIES LLC
JPMORGAN
MERRILL LYNCH & Co.
SUNTRUST ROBINSON HUMPHREY
WACHOVIA SECURITIES
December 7, 2006
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ATMOS ENERGY
SCHEDULE 3
COMPARISON OF DCF EXPECTED RETURN ON AN INVESTMENT IN
NATURAL GAS COMPANIES TO THE INTEREST RATE
ON MOODY’S A-RATED UTILITY BONDS

LINE | DATE DCF BOND RISK
NO. YIELD PREMIUM
1 [ Jun-98 0.1154 0.0703 0.0451
2 | Jul-98 0.1186 0.0703 0.0483
3 [ Aug98 0.1234 0.0700 0.0534
4 | Sep-98 0.1273 0.0693 0.0580
S | Oct-98 0.1260 0.0696 0.0564
6 | Nov-98 01211 0.0703 0.0508
7 | Dec-98 0.1185 0.0691 0.0494
8 | Tan-99 0.1195 0.0697 0.0498
9 | Feb-99 0.1243 0.0709 0.0534
10 | Mar-99 0.1257 0.0726 0.0531
11 | Apr-99 0.1260 0.0722 0.0538
12 | May-99 01221 0.0747 0.0474
13 [ Jun-99 0.1208 0.0774 0.0434
14 | Jul-99 01222 0.0771 0.0451
15 | Aug99 0.1220 0.0791 0.0429
16 | Sep-99 0.1226 0.0793 0.0433
17 | Oct-99 0.1233 0.0806 0.0427
18 | Nov-99 0.1240 0.0794 0.0446
19 | Dec-99 0.1280 0.0814 0.0466
20 | Jan-00 0.1301 0.0835 0.0466
21 | Feb-00 0.1344 0.0825 0.0519
22 | Mar-00 0.1344 0.0828 0.0516
23 | Apr-00 0.1316 0.0829 0.0487
24 | May-00 0.1292 0.0870 0.0422
25 | Jun-00 0.1295 0.0836 0.0459
26 | Tul-00 0.1317 0.0825 0.0492
27 | Aug-00 0.1290 0.0813 0.0477
28 | Sep-00 0.1257 0.0823 0.0434
29 | Oct-00 0.1260 0.0814 0.0446
30 | Nov-00 0.1251 0.0811 0.0440
31 | Dec-00 01239 0.0784 0.0455
32 | Jan-01 0.1261 0.0780 0.0481
33 | Feb-01 0.1261 0.0774 0.0487
34 | Mar-01 0.1275 0.0768 0.0507
35 | Apr-01 0.1227 0.0794 0.0433
36 | May-01 0.1302 0.0799 0.0503
37 | Jun-01 0.1304 0.0785 0.0519
38 | Jul-01 0.1338 0.0778 0.0560
39 | Aug-01 0.1327 0.0759 0.0568
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LINE DATE DCF BOND RISK
NO. YIELD PREMIUM
40 | Sep-01 0.1268 0.0775 0.0493
41 | Oct-01 0.1268 0.6763 0.0505
42 | Nov-01 0.1268 0.0757 0.0511
43 | Dec-01 0.1254 0.0783 0.0471
44 | Jan-02 0.1236 0.0766 0.0470
45 | Feb-02 0.1241 0.0754 0.0487
46 | Mar-02 0.1189 0.0776 0.0413
47 | Apr-02 0.1159 0.0757 0.0402
48 | May-02 0.1162 0.0752 0.0410
49 | Jun-02 0.1170 0.0741 0.0429
50 | Jul-02 0.1242 0.0731 0.0511
51 | Aug-02 0.1234 0.0717 0.0517
52 | Sep-02 0.1260 0.0708 0.0552
53 | Oct-02 0.1250 0.0723 0.0527
54 | Nov-02 0.1221 0.0714 0.0507
55 | Dec02 0.1216 0.0707 0.0509
56 | Jan-03 0.1219 0.0706 0.0513
57 | Feb-03 0.1232 0.0693 0.0539
58 |} Mar-03 0.1195 0.0679 0.0516
59 | Apr-03 0.1162 0.0664 0.0498
60 | May-03 0.1126 0.0636 0.0490
61 | Jun-03 0.1114 0.0621 0.0493
62 | Jul-03 0.1127 0.0657 0.0470
63 | Aug-03 0.1139 0.0678 0.0461
64 | Sep-03 0.1127 0.0656 0.0471
65 | Oct-03 0.1123 0.0643 0.0480
66 | Nov-03 0.1089 0.0637 0.0452
67 | Dec-03 0.1071 0.0627 0.0444
68 | Jan-04 0.1059 0.0615 0.0444
69 | Feb-04 0.1039 0.0615 0.0424
70 | Mar-04 0.1037 0.0597 0.0440
71 | Apr-04 0.1041 0.0635 0.0406
72 | May-04 0.1045 0.0662 0.0383
73 | Jun-04 0.1036 0.0646 0.0390
74 § Jul-04 0.1011 0.0627 0.0384
75 | Aug-04 0.1008 0.0614 0.039%4
76 | Sep-04 0.0976 0.0598 0.0378
77 | Oct-04 0.0974 0.05%4 0.0380
78 | Nov-04 0.0962 0.0597 0.0365
79 | Dec-04 0.0970 0.0592 0.0378
80 | Jan-05 0.0990 0.0578 0.0412
81 | Feb-05 0.0979 0.0561 0.0418
82 | Mar-05 0.0979 0.0583 0.0396
83 | Apr-05 0.0988 0.0564 0.0424
84 | May-05 0.0981 0.0553 0.0427
85 | Jun-05 0.0976 0.0540 0.0436
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LINE DATE DCF BOND RISK
NO. YIELD PREMIUM
86 | Jul-05 0.0966 0.0551 0.0415
87 | Aug-05 0.0969 0.0550 0.0419
88 | Sep-05 0.0980 0.0552 0.0428
89 | Oct-05 0.0990 0.0579 0.0411
90 | Nov-05 0.1049 0.0588 0.0461
91 | Dec-03 0.1045 0.0580 0.0465
92 | Jan-06 0.0982 0.0575 0.0407
93 | Feb-06 0.1124 0.0582 0.0542
94 | Mar-06 0.1127 0.0598 0.0529
95 | Apr-06 0.1100 0.0629 0.0471
96 | May-06 0.1056 0.0642 0.0414
97 | Jun-06 0.1049 0.0640 0.0409
98 | Jul-06 0.1087 0.0637 0.0450
99 | Aug-06 0.1041 0.0620 0.0421
100 | Sep-06 0.1053 0.0600 0.0453
101 | Oct-06 0.1030 0.0598 0.0432
102 | Nov-06 0.1033 0.0580 0.0453
103 | Dec-06 0.1035 (.0581 0.0454
104 | Jan-07 0.1013 0.0596 0.0417
105 | Feb-07 0.1018 0.0590 0.0428
106 | Mar-07 0.1018 0.0585 0.0433
107 | Apr-07 0.1007 0.0597 0.0410
108 | May-07 0.0967 0.0599 0.0368
109 | Jun-07 0.0970 0.0630 0.0340
110 | Jul-07 0.1006 0.0625 0.0381
111 | Aug-07 0.1021 0.0624 0.0397
112 | Sep-07 0.1014 0.0618 0.0396
113 | Oct-07 0.1080 0.0611 0.0469
114 | Nov-07 0.1083 0.0597 0.0486
115 | Dec-07 0.1084 0.0616 0.0468
116 | Jan-08 0.1113 0.0602 0.051t
117 | Feb-08 0.1139 0.0621 0.0518
118 | Mar-08 0.1147 0.0621 0.0526
119 | Apr-08 0.1167 0.0629 0.0538
120 | May-08 0.1069 0.0627 0.0442
121 | Jun-08 0.1062 0.0638 0.0424
122 | Jul-08 0.1086 0.0640 0.0446
123 | Aug-08 0.1123 0.0637 0.0486
124 | Sep-08 0.1130 0.0649 0.0481
125 | Oct-08 0.1213 0.0756 0.0457
126 | Nov-08 0.1221 0.0760 0.0461
127 | Dec-08 0.1162 0.0654 0.0508
128 | Jan-09 0.1131 0.0639 0.0452
129 | Feb-09 0.1155 0.0630 0.0524
130 | Mar-09 0.1198 0.0642 0.0556
131 | Apr-09 0.1146 0.0648 0.0498
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LINE DATE DCF BOND RISK
NO. " YIELD PREMIUM
132 | May-09 0.1225 0.0649 0.0576
133 | Jup-09 0.1208 0.0620 0.0588
134 | Jul-09 0.1166 0.0597 0.0569
135 | Average 0.1145 0.0679 0.0466

Notes: Utility bond yield information from Mergent Bond Record (formerly Moody’s). See Appendix 4 for a
description of the ex ante risk premium methodology. DCF results are calculated using a quarterly DCF model
as follows:

Dy = Latest quarterly dividend per Value Line
P, = Average of the monthly high and low stock prices for each month per Thomson Reuters.
FC = Flotation costs expressed as a percent of gross proceeds.
g = I/B/E/S forecast of fiture earnings growth for each month.
k = Cost of equity using the quarterly version of the DCF model.
1 T
1+g)z =
k= .M+(1+g)4 -1
Po(1-FC)
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ATMOS ENERGY
) SCHEDULE 4
COMPARATIVE RETURNS ON S&P 500 STOCK INDEX

AND MOODY’S A-RATED BONDS 1937—2009

Line | Year S&P 500 Stock Stock A-rated | Bound
No. Stock Price | Dividend | Return Bond Return
Yield Price
I 2009 865.58 0.0310 $68.43
2 2008 1,380.33 0.0211 | -35.19% $72.25 0.24%
3 2007 1,424.16 0.0181 -1.27% $72.91 4.59%
4 2006 1,278.72 0.0183 13.20% $75.25 2.20%
5 2005 1,181.41 00177 ] 10.01% $74.91 5.80%
6 2004 1,132.52 0.0162 5.94% $70.87 | 11.34%
7 2003 895.84 0.0180 | 28.22% $62.26 § 2027%
8 2002 1,140.21 0.0138 | -20.05% $5744 | 1535%
9 2001 1,335.63 0.0116 | -13.47% $56.40 8.93%
10 2000 1,425.59 0.0118 -5.13% $52.60 14.82%
11 1999 1,248.77 0.0130 15.46% $63.03 | -10.20%
12 1998 963.35 0.0162 | 31.25% $62.43 7.38%
13 1997 766.22 0.0195 | 27.68% $56.62 | 17.32%
14 1996 614.42 0.0231 | 27.02% $60.91 -0.48%
15 1995 465.25 0.0287 | 34.93% $5022 1 29.26%
16 1994 472.99 0.0269 1.05% $60.01 -9.65%
17 1993 43523 0.0288 | 11.56% $53.13 | 20.48%
18 1992 416.08 0.0290 7.50% $49.56 15.27%
19 1991 325.49 0.0382 31.65% $44.84 19.44%
20 1990 339.97 0.0341 -0.85% $45.60 7.11%
21 1989 285.41 0.0364 | 22.76% $43.06 | 15.18%
22 1988 250.48 0.0366 17.61% $40.10 17.36%
23 1987 264.51 0.0317 -2.13% $48.92 -9.84%
24 1986 208.19 0.0390 | 30.95% $3098 | 32.36%
25 1985 171.61 0.0451 25.83% $32.57 35.05%
26 1984 166.39 0.0427 7.41% $3149 1 16.12%
27 1983 144.27 0.0479 { 20.12% $2041 ] 20.65%
28 1982 117.28 0.0595 | 28.96% $24.48 | 36.48%
29 1981 132.97 0.0480 -7.00% $29.37 -3.01%
30 1980 110.87 0.0541 | 25.34% $34.69 -3.81%
31 1979 99.71 0.0533 16.52% $4391 | -11.89%
32 1978 90.25 0.0532 | 15.80% $49.09 -2.40%
33 1977 103.80 0.0399 -9.06% $50.95 4.20%
34 1976 96.86 0.0380 10.96% $43.91 25.13%
35 1975 72.56 0.0507 { 38.56% $41.76 | 14.75%
36 1974 96.11 0.0364 | -20.86% $52.54 | -12.91%
37 1973 118.40 0.0269 | -16.14% $58.51 -3.37%
38 1972 103.30 0.0296 | 17.58% $56.47 | 10.69%
39 1971 93.49 0.0332 13.81% $53.93 12.13%
40 1970 90.31 0.0356 7.08% $50.46 14.81%
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Line | Year S&P 500 Stock Stock A-rated Bond
No. Stock Price | Dividend | Return Bond Return ~
Yield Price

41 1969 102.00 0.0306 -8.40% $62.43 | -12.76%
42 1968 95.04 0.0313 10.45% $66.97 -0.81%
43 1967 84.45 0.0351 16.05% $78.69 -9.81%
44 1966 93.32 0.0302 -6.48% $86.57 -4.48%
45 1965 86.12 0.0299 | 11.35% $91.40 -0.91%
46 1964 76.45 0.0305 15.70% $92.01 3.68%
47 1963 65.06 0.0331 ] 20.82% $93.56 2.61%
48 1962 69.07 0.0297 -2.84% $89.60 8.89%
49 1961 59.72 0.0328 | 18.94% $89.74 4.29%
50 1960 58.03 0.0327 6.18% $84.36 | 11.13%
51 1959 55.62 0.0324 7.57% $91.55 -3.4%%
52 1958 41.12 0.0448 | 39.74% | $101.22 -5.60%
53 1957 4543 0.0431 -5.18% | $100.70 4.49%
54 1956 44.15 0.0424 7.14% | $113.00 -1.35%
55 1955 35.60 0.0438 28.40% | $116.77 0.20%
56 1954 25.46 0.0569 | 45.52% | $112.79 7.07%
57 1953 26.18 0.0545 2.70% | $114.24 2.24%
58 1952 24.19 0.0582 14.05% | $113.41 4.26%
59 1951 21.21 0.0634 | 20.39% | $123.44 -4.89%
60 1950 16.88 0.0665 32.30% | $125.08 1.89%
61 1949 1536 0.0620 | 16.10% | $119.82 7.72%
62 1948 14.83 0.0571 9.28% | $118.50 4.49%
63 1947 15.21 0.0449 1.99% [ $126.02 -2.79%%
64 1946 18.02 0.0356 | -12.03% | $126.74 2.59%
65 1945 13.49 0.0460 | 38.18% | $119.82 9.11%
66 1944 11.85 0.0495 18.79% | $119.82 3.34%
67 1943 10.09 0.0554 | 22.98% | $118.50 4.49%
68 1942 8.93 0.0788 | 20.87% | $117.63 4.14%
69 1941 10.55 0.0638 -8.98% | $116.34 4.55%
70 1940 12.30 0.0458 -9.65% | $112.39 7.08%
7 1939 12.50 0.0349 1.89% | $105.75 10.05%
72 1938 11.31 0.0784 | 18.36% $99.83 9.94%
73 1937 17.59 0.0434 | -31.36% | $103.18 0.63%
74 1 S&P 500 Return 1937--2009 10.8%

75 | A-rated Utility Bond Return 6.3%

76 | Risk Premium | 4.5%

Note: See Appendix 5 for an explanation of how stock and bond returns are derived and the
source of the data presented.
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ATMOS ENERGY
SCHEDULE 5

COMPARATIVE RETURNS ON S&P UTILITY STOCK INDEX
AND MOODY’S A-RATED BONDS 1937—2009

Line Year S&P Stock Stock A-rated Bond
No. Utility | Dividend | Return Bond Return
Stock Yield Yield
Price

1 2009 $68.43

2 2008 -25.90% $72.25 0.24%

3 2007 16.56% $72.91 4.59%

4 2006 20.76% $75.25 2.20%

5 2005 16.05% $74.91 5.80%

6 2004 22.84% $70.87 11.34%

7 2003 23.48% $62.26 | 20.27%

8 2002 ~14.73% $57.44 15.35%

9
10 2002 243.79 0.0362 $57.44
11 2001 307.70 0.0287 | -17.90% $56.40 8.93%
12 2000 239.17 0.0413 32.78% $52.60 14.82%
13 1999 253.52 0.0394 -1.72% $63.03 | -10.20%
14 1998 228.61 0.0457 15.47% $62.43 7.38%
15 1997 201.14 0.0492 18.58% $56.62 17.32%
16 1996 202.57 0.0454 3.83% $60.91 -0.48%
17 1995 153.87 0.0584 37.49% $5022 | 29.26%
18 1994 168.70 0.0496 -3.83% $60.01 -9.65%
19 1993 159.79 0.0537 10.95% $53.13 20.48%
20 1992 149.70 0.0572 12.46% $49.56 15.27%
21 1991 138.38 0.0607 14.25% $44.84 19.44%
22 1990 146.04 | - 0.0558 0.33% $45.60 7.11%
23 1989 114.37 0.0699 34.68% $43,06 15.18%
24 1988 106.13 0.0704 14.80% $40.10 17.36%
25 1987 120.09 0.0588 -5.74% $48.92 -9.84%
26 1986 92.06 0.0742 37.87% $39.98 32.36%
27 1985 75.83 0.0860 30.00% $32.57 35.05%
28 1984 68.50 0.0925 19.95% $31.49 16.12%
29 1983 61.89 0.0948 20.16% $29.41 20.65%
30 1982 51.81 0.1074 30.20% $24.48 36.48%
31 1981 52.01 0.0978 9.40% $29.37 -3.01%
32 1980 50.26 0.0953 13.01% $34.69 -3.81%
33 1979 50.33 0.0893 8.79% $4391 | -11.89%
34 1978 52.40 0.0791 3.96% $49.09 ~2.40%
35 1977 54.01 0.0714 4.16% $50.95 4.20%
36 1976 46.99 0.0776 22.70% $43.91 25.13%
37 1975 38.19 0.0920 32.24% $41.76 14.75%
38 1974 48.60 0.0713 | -14.29% $52.54 | -12.91%
39 1973 60.01 0.0556 | -13.45% $58.51 -3.37%
40 1972 60.19 0.0542 5.12% $56.47 10.69%
41 1971 63.43 0.0504 -0.07% $53.93 12.13%
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Line Year S&P Stock Stock A-rated Bond
No. Utility | Dividend { Return Bond Return
Stock Yield Yield
Price
42 1970 55.72 0.0561 19.45% $50.46 14,81%
43 1969 68.65 0.0445 | -14.38% $62.43 | -12.76%
44 1968 68.02 0.0435 5.28% $66.97 -0.81%
45 1967 70.63 0.0392 0.22% $78.69 -9.81%
46 1966 74.50 0.0347 -1.72% $86.57 -4.48%
47 1965 75.87 0.0315 1.34% $91.40 -0.91%
48 1964 67.26 0.0331 16.11% $92.01 3.68%
49 1963 63.35 0.0330 9.47% $93.56 2.61%
50 1962 62.69 0.0320 4.25% $89.60 8.89%
51 1961 52.13 0.0358 22.47% $89.74 4.29%
52 1960 44.50 0.0403 22.52% $84.36 11.13%
53 1959 43.96 0.0377 5.00% $91.55 -3.49%
54 1958 33.30 0.0487 36.88% | $101.22 -5.60%
55 1957 32.32 0.0487 790% | $100.70 4.49%
56 1956 31.55 0.0472 7.16% | $113.00 -7.35%
57 1955 29.89 0.0461 10.16% | $116.77 0.20%
58 1954 25.51 0.0520 2237% | $112.79 7.07%
59 1953 24.41 0.0511 9.62% | $114.24 2.24%
60 1952 2222 0.0550 15.36% | $113.41 4.26%
61 1951 20.01 0.0606 17.10% | $123.44 -4.89%
62 1950 20.20 0.0554 4.60% | $125.08 1.89%
63 1949 16.54 0.0570 27.83% | $119.82 7.72%
64 1948 16.53 0.0535 541% | $118.50 4.49%
65 1947 19.21 00354 | -1041% | $126.02 -2.79%
66 1946 21.34 0.0298 -7.00% | $126.74 2.59%
67 1945 13.91 0.0448 57.89% | $119.82 9.11%
68 1944 12.10 0.0569 20.65% | $119.82 3.34%
69 1943 922 | 0.0621 37.45% | $118.50 4.49%
70 1942 8.54 0.0940 17.36% | $117.63 4.14%
71 1941 13.25 0.0717 | -28.38% | $116.34 4.55%
72 1940 16.97 0.0540 | -16.52% | $112.39 7.08%
73 1939 16.05 0.0553 11.26% | $105.75 10.05%
74 1938 14.30 0.0730 19.54% $99.83 9.94%
75 1937 24,34 0.0432 ] -36.93% | $103.18 0.63%
76 | Return 1937 Stocks 10.5%
2009
77 Bonds 6.3%
78 | Risk Premium 4.2%

See Appendix 5 for an explanation of how stock and bond returns are derived and the source of the data
presented. Standard & Poor’s discontinued its S&P Utilities Index in December 2001 and replaced its utilities
stock index with separate indices for electric and natural gas utilities. In this study, the stock returns beginning
in 2002 are based on the total returns for the EEY Index of U.S. shareholder-owned electric utilities, as reported
by EEI on its website.

http://www.eei.org/industry issues/finance and_accounting/finance/research_and_analysis/EE] Stock Index
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ATMOS ENERGY
SCHEDULE 6
USING THE ARITHMETIC MEAN
TO ESTIMATE THE COST OF EQUITY CAPITAL

Consider an investment that in a given year generates a return of 30 percent with probability equal to .5 and
a return of -10 percent with a probability equal to .5. For each one dollar invested, the possible outcomes of
this investment at the end of year one are:

Ending Wealth Probability
$1.30 0.50
$0.90 0.50

At the end of year two, the possible outcomes are:

Ending Wealth Probability Value x Probability

$1.6

(1.30)(1.30) = 9 0.25 0.4225
$1.1

(1.30) (9) = 7 0.50 0.5850
$0.8

(99 = 1 0.25 0.2025

Expected Wealth = $1.21

The expected value of this investment at the end of year two is $1.21. In a competitive capital market, the
cost of equity is equal to the expected rate of return on an investment. In the above example, the cost of
equity is that rate of return which will make the initial investment of one dollar grow to the expected value
of $1.21 at the end of two years. Thus, the cost of equity is the solution to the equation:
1(1+k)* =121 or
k=(121/1)°-1=10%.

The arithmetic mean of this investment is:

(30%) (.5) + (-10%) (.5) = 10%.
Thus, the arithmetic mean is equal to the cost of equity capital.
The geometric mean of this investment is:

[(1.3) (9)]° ~ 1 = .082 = 8.2%.

Thus, the geometric mean is not equal to the cost of equity capital,

The lesson is obvious: for an investment with an uncertain outcome, the arithmetic mean is the best
measure of the cost of equity capital.
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ATMOS ENERGY
SCHEDULE 7
CALCULATION OF CAPITAL ASSET PRICING MODEL COST OF EQUITY
USING IBBOTSON® SBBI® 6.5 PERCENT RISK PREMIUM

Line

1 Risk-free Rate 438% Long-term (20-year) Treasury bond yield'®
2 Beta 0.85 Average Beta Proxy Companies
3 Risk Premium 6.50%  Long-horizon Ibbotson risk preminm
4 Beta x Risk Premium 5.53%
5 Flotation Cost 0.27%
6 CAPM cost of equity 10.2%

10 Average 20-year Treasury bond yield July 2009 as reported by the Federal Reserve.
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ATMOS ENERGY

SCHEDULE 7 (continued)
PROXY COMPANY VALUE LINE BETAS

LINE | COMPANY BETA MARKET

NO. CAP $ (MIL)
1 AGL Resources 0.75 2,598
2 Atmos Energy 0.65 2,499
3 EQT Corp. 1.15 5,024
4 National Fuel Gas 0.90 3,227
5 Nicor Ine. 0.75 1,648
6 NiSource Inc. 0.85 3,539
7 Northwest Nat. Gas 0.60 1,183
8 ONEOK Inc. 0.95 3,485
9 Piedmont Natural Gas 0.65 1,796
10 South Jersey Inds. 0.65 1,099
11 Southwest Gas 0.75 1,083
12 Market-Weighted Average 0.85

Betas from The Value Line Investment Analyzer August 2009
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ATMOS ENERGY
SCHEDULE 8
CALCULATION OF CAPITAL ASSET PRICING MODEL COST OF EQUITY
USING DCF ESTIMATE OF THE EXPECTED RATE OF RETURN

ON THE MARKET PORTFOLIO
Line
1 Risk-free rate 438% Long-term (20-year) Treasury bond yield"’
2 Beta 0.85 Average Beta Proxy Companies
3 DCF S&P 500 12.7% DCF Cost of Equity S&P 500 (see following)
4 Risk Premium 8.4%
5 Beta x Risk Premium 7.1%
6 CAPM cost of equity 11.5%

Average 20-year Treasury bond yield August 2008 as reported by the Federal Reserve.
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ATMOS ENERGY .
SCHEDULE 8 (continued)
CALCULATION OF CAPITAL ASSET PRICING MODEL COST OF EQUITY
USING DCF ESTIMATE OF THE EXPECTED RATE OF RETURN
ON THE MARKET PORTFOLIO
SUMMARY OF DISCOUNTED CASH FLOW ANALYSIS

FOR S&P 500 COMPANIES
COMPANY Po Do GROWTH COST OF
EQUITY

AMERISOURCEBERGEN 1838 | 020 11.57% 12.9%
AETNA 2561 | 0.04 12.60% 12.8%
ALLERGAN 4714 | 020 1328% 13.8%
ASSURANT 2426 | 060 8.75% 11.6%
ALLSTATE 2515 | 0.80 9.20% 12.9%
APPLIED MATS. 1175 | 024 8.71% 1.1%
ABERCROMBIE & FITCH 2761 | 0.70 10.98% 14.0%
AON 3740 | 0.60 12.35% 143%
AMERICAN EXPRESS 2555 | 0.2 10.00% 13.3%
BOEING 4397 | 1.68 8.29% 12.7%
BECTON DICKINSON 6782 | 132 11.72% 14.0%
FRANKLIN RESOURCES 7083 | 084 10.00% 114%
BROWN-FORMAN B' 4495 | 1.15 8.10% 11.0%
BANK OF NEW YORK MELLON 2869 | 036 11.43% 12.9%
BEMIS 2501 | 090 8.00% 12.1%
BRISTOL MYERS SQUIBB 2023 | 124 7.04% 141%
CA 1801 | 016 9.60% 10.6%
CATERPILLAR 3663 | 1.68 9.00% 14.4%
CHUBB 40.82 | 140 8.50% 12.5%
COCA COLA ENTS. 1731 | 032 9.20% 3%
COLGATE-PALM, 6842 | 1.76 9.75% 12.8%
CLOROX 5564 | 2.00 9.67% 13.9%
COMCAST ‘A’ 1445 | 027 11.25% 13.5%
CME GROUP 1 29133 | 460 10.92% 12.8%
CUMMINS 3444 | 0.70 1033% 12.7%
CMS ENERGY 1192 | 050 6.75% 11.5%
CONSOL EN. 3590 | 0.40 12.03% 13.3%
COSTCO WHOLESALE 4729 | 072 11.54% 133%
CAMPBELL SOUP 2857 | 1.00 3.43% 12.5%
CSX 3321 | 0.8 9.88% 13.0%
CINTAS 2353 | 047 11.75% 14.1%
CVS CAREMARK 3175 | 030 13.05% 14.2%
DOMINION RES. 3250 | 1.75 6.36% 12.5%
DEERE 230 112 7.60% 10.6%
QUEST DIAGNOSTICS 5312 | 0.40 1239% 133%
DUKE ENERGY 1438 | 096 3.50% 11.0%
ESTEE LAUDER COSA’ 3317 | 055 12.00% 14.0%
EATON 4595 | 2.00 725% 122%
ENTERGY 7435 | 3.00 9.02% 13.7%
FAMILY DOLLAR STORES 3050 | 0.54 12.15% 14.3%
FIRSTENERGY 39.49 | 220 6.67% 13.1%
FEDERATED INVRS.'B' 2416 | 096 9.00% 13.6%
FLUOR 4791 | 050 12.40% 13.6%
FORTUNE BRANDS 36.46 | 0.6 8.23% 10.6%
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COMPANY Po Do GROWTH COST OF
- EQUITY

FPL GROUP 56.43 1.89 9.59% 13.5%
GENERAL DYNAMICS 55.12 1.52 8.86% 12.1%
GENERAL ELECTRIC 12.66 0.40 9.07% 12.7%
GENUINE PARTS 33.66 1.60 6.00% 11.4%
GAP 16.37 0.34 10.00% 12.4%
GOLDMAN SACHS GP. 143.65 1.40 12.40% 13.6%
WW GRAINGER 81.86 1.84 11.26% 13.9%
HASBRO 25.19 0.80 9.00% 12.7%
HOME DEPOT 24.20 0.90 9.88% 14.2%
HARTFORD FINL.SVS.GP. 13.78 0.20 9.33% 11.0%
HARLEY-DAVIDSON 18.41 0.40 9.50% 12.0%
HONEYWELL INTL. 32.88 1.21 9.38% 13.7%
HEWLETT-PACKARD 37.47 0.32 10.07% 11.1%
HARRIS 29.42 0.76 11.060% 14.0%
INTERNATIONAL BUS.MCHS. 106.61 220 9.92% 12.3%
INTL.GAME TECH. 16.02 0.24 12.50% 14.3%
INTEL 16.61 0.56 10.00% 14.0%
ITT 43.96 0.85 8.50% 10.7%
PENNEY JC 28.39 0.80 10.27% 13.6%
JOHNSON & JOHNSON 56.35 1.96 8.13% 12.1%
JANUS CAPITAL GP. 11.11 0.04 10.67% 11.1%
JP MORGAN CHASE & CO. 3533 0.20 12.00% 12.7%
NORDSTROM 21.78 0.64 10.00% 13.4%
KELLOGG 4548 1.50 9.84% 13.7%
KB HOME 15.03 0.25 10.50% 12.4%
KRAFT FOODS 26.03 1.16 8.47% 13.6%
LENNAR ‘A’ 9.43 0.16 8.67% 10.6%
L3 COMMUNICATIONS 72.36 1.40 10.66% 12.9%
LOCKHEED MARTIN 80.81 228 10.56% 13.9%
LINCOLN NAT. 16.66 0.04 11.45% 11.7%
LOWE'S COMPANIES 20.03 0.36 11.75% 13.9%
SOUTHWEST AIRLINES 6.99 0.02 12.67% 13.0%
MCDONALDS 57.06 2.00 8.09% 13.1%
MCKESSON 43.02 0.48 11.27% 12.6%
MOODY'S 27.52 0.40 9.00% 10.7%
MEDTRONIC 33.68 0.82 10.54% 13.4%
3M 60.46 2.04 10.13% 14.1%
MORGAN STANLEY 2172 0.20 11.60% 12.4%
MICROSOFT 22.15 0.52 10.17% 12.9%
M&T BK. 51.92 2.80 4.72% 10.8%
NISOURCE 11.57 0.92 3.00% 11.9%
NIKE B’ 54.06 100 12.11% 14.3%
NORTHEAST UTILITIES 21.59 0.95 8.33% 13.4%
NEWELL RUBBERMAID 11.08 0.20 9.80% 11.9%
OMNICOM GP. 31.94 0.60 11.63% 13.9%
PEOPLES UNITED FINANCIAL 15.78 0.61 9.33% 13.8%
PACCAR 32.16 0.36 10.25% 1L.6%
PG&E 37.52 1.68 7.07% 12.2%
PROCTER & GAMBLE 52.00 176 9.50% 13.5%
PROGRESS ENERGY 36.58 248 5.36% 13.1%
PARKER-HANNIFIN 4424 100 10.00% 12.6%
PERKINELMER 17.12 0.28 11.75% 13.7%
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COMPANY Po Do GROWTH COST OF
EQUITY

PINNACLE WEST CAP. 28.90 2.10 5.67% 14.0%
PEPCO HOLDINGS 13.10 1.08 3.67% 13.0%
PRAXAIR 73.12 1.60 9.62% 12.2%
POLO RALPH LAUREN ‘A’ 54 .40 0.20 13.75% 14.2%
ROCKWELL AUTOMATION 3322 116 8.00% 12.0%
RADIOSHACK 13.91 0.25 9.48% 11.6%
RAYTHEON 'B' 45.34 1.24 11.14% 14.4%
SCANA 31.74 1.88 5.34% 12.1%
SCHERING-PLOUGH 24.40 0.26 11.10% 12.4%
SHERWIN-WILLIAMS 54.89 1.42 8.83% 11.8%
SARA LEE 949 0.44 8.43% 13.8%
SOUTHERN 30.07 1.75 4.97% 11.6%
STANLEY WORKS 35.98 1.32 8.00% 12.2%
STRYKER 39.44 040 12.53% 13.7%
AT&T 24.84 1.64 411% 11.5%
MOLSON COORS BREWING B' 43.13 0.96 10.82% 13.4%
TIFFANY & CO 27.46 0.68 10.75% 13.7%
TIX COS. 30.80 0.48 12.17% 14.0%
T ROWE PRICE GP. 41.15 1.00 10.75% 13.6%
TOTAL SYSTEM SERVICES 13.49 0.28 9.38% 11.8%
TIME WARNER 24.90 0.75 8.06% 11.5%
TEXTRON 11.10 0.08 11.40% 122%
UNITED PARCEL SER. 51.34 1.80 7.65% 11.7%
UNITED TECHNOLOGIES 5229 1.54 9.00% 12.4%
VERIZON COMMUNICATIONS 3023 1.84 4.58% 11.4%
WALGREEN 30.32 0.55 12.00% 14.2%
WISCONSIN ENERGY 40.33 1.35 9.03% 12.9%
WELLS FARGO & CO 2391 0.20 10.75% 11.7%
WINDSTREAM 8.45 1.00 0.82% 14.0%
WESTERN UNION 17.00 0.04 11.64% 11.9%
XCEL ENERGY X 18.19 0.98 6.58% 12.8%
DENTSPLY INTL. 30.02 0.20 12.67% 13.5%
XTOEN. 39.15 0.50 11.40% 12.9%
Market-weighted Average 12.7%

Notes: In applying the DCF model to the S&P 500, I include in the DCF analysis only those companies in the
S&P 500 group which pay a dividend, have a positive growth rate, and have at least three analysts’ long-term
growth estimates. I also eliminate those 25% of companies with the highest and lowest DCF results.

D,
Py

FC

g
k

= Current dividend per Thomson Reuters.

= Average of the monthly high and low stock prices during the three months ending July
2009 per Thomson Reuters.

= Flotation costs expressed as a percent of gross proceeds (5 percent)

I/B/E/S forecast of future earnings growth July 2009.

= Cost of equity using the quarterly version of the DCF model shown below:

i

4

1
_| do(1+g)7 T
k=l ——+(1+g)*| -1
Po—rC) T
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APPENDIX 1
QUALIFICATIONS OF JAMES H. VANDER WEIDE

JAMES H. VANDER WEIDE, Ph.D.
3606 Stoneybrook Drive
Durham, NC 27705
Tel. 919.383.6659 or 919.383.1057
jim.vanderweide@duke.edu

James H. Vander Weide is Research Professor of Finance and Economics at Duke University, the
Fuqua School of Business. Dr. Vander Weide is also founder and President of Financial Strategy
Associates, a consulting firm that provides sirategic, financial, and economic consulting services to
corporate clients, including cost of capital and valuation studies.
Educational Background and Prior Academic Experience

Dr. Vander Weide holds a Ph.D. in Finance from Northwestern University and a Bachelor of Arts

in BEconomics from Cornell University. He joined the faculty at Duke University and was named Assistant
Professor, Associate Professor, Professor, and then Research Professor of Finance and Economics.

Since joining the faculty at Duke, Dr. Vander Weide has taught courses in corporate finance,
investment management, and management of financial institutions. He has also taught courses in statistics,
economics, and operations research, and a Ph.D. seminar on the theory of public utility pricing. In addition,
Dr. Vander Weide has been active in executive education at Duke and Duke Corporate Education, leading
executive development seminars on topics including financial analysis, cost of capital, creating shareholder
value, mergers and acquisitions, real options, capital budgeting, cash management, measuring corporate
performance, valuation, short-run financial planming, depreciation policies, financial strategy, and
competitive strategy. Dr. Vander Weide has designed and served as Program Director for several executive
education programs, including the Advanced Management Program, Competitive Strategies in
Telecommunications, and the Duke Program for Manager Development for managers from the former
Soviet Union.

Publications

Dr. Vander Weide has written a book entitled Managing Corporate Liquidity: An Introduction to
Working Capital Management published by John Wiley and Sons, Inc. He has also written a chapter titled,
"Financial Management in the Short Run" for The Handbook of Modern Finance;” a chapter for The
Handbook of Portfolio Construction: Contemporary Applications of Markowitz Technigues, “Principles
for Lifetime Portfolio Selection: Lessons from Portfolio Theory,” and written research papers on such
topics as portfolio management, capital budgeting, investments, the effect of regulation on the performance
of public utilities, and cash management. His articles have been published in American Economic Review,

Financial Management, International Journal of Industrial Organization, Journal of Finance, Journal of
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Financial and Quantitative Analysis, Journal of Bank Research, Journal of Portfolio Management, Journal
of dccounting Research, Journal of Cash Management, Management Science, Atlantic Economic Journal,
Journal of Economics and Business, and Computers and Operations Research.
Professional Consulting Experience

Dr. Vander Weide has provided financial and economic consulting services to firms in the electric,
gas, insurance, telecommunications, and water industries for more than 25 years. He has testified on the cost
of capital, competition, risk, incentive regulation, forward-looking economic cost, economic pricing
guidelines, depreciation, accounting, valuation, and other financial and economic issues in more than 400
cases before the United States Congress, the Canadian Radio-Television and Telecommunications
Commission, the Federal Communications Commission, the National Energy Board (Canada), the National
Telecommunications and Information Administration, the Federal Energy Regulatory Commission, the
Alberta Utilities Board (Canada), the public service commissions of 42 states and the District of Columbia,
the insurance commissions of five states, the Towa State Board of Tax Review, the National Association of
Securities Dealers, and the North Carolina Property Tax Commission. In addition, he has testified as an
expert witness in proceedings before the United States District Court for the District of New Hampshire;
United States District Court for the Northern District of California; United States District Court for the
Northern District of Illinois, United States District Court for the District of Nebraska; United States District
Court for the Eastern District of North Carolina; Superior Court of North Carolina, the United States
Bankruptey Court for the Southern District of West Virginia; and United States District Court for the
Eastern District of Michigan. With respect to implementation of the Telecommunications Act of 1996,
Dr. Vander Weide has testified in 30 states on issues relating to the pricing of unbundled network elements
and universal service cost studies and has consulted with Bell Canada, Deutsche Telekom, and Telefénica
on similar issues. He has also provided expert testimony on issues related to electric and natural gas
restructuring. He has worked for Bell Canada/Nortel on a special task force to study the effects of vertical
integration in the Canadian telephone industry and has worked for Bell Canada as an expert witness on the

cost of capital. Dr. Vander Weide has provided consulting and expert witness testimony to the following

companies:
Telecommunications Companies
ALLTEL and its subsidiaries Ameritech (now AT&T new)
AT&T (old) Verizon (Bell Atlantic) and subsidiaries
Bell Canada/Nortel BellSouth and its subsidiaries
Centel and its subsidiaries Cincinnati Bell (Broadwing)
Cisco Systems Citizens Telephone Company
Concord Telephone Company Contel and its subsidiaries
Deutsche Telekom GTE and subsidiaries (now Verizon)
Heins Telephone Company Lucent Technologies
JDS Uniphase Tellabs, Inc.
Minnesota Independent Equal Access Corp. NYNEX and its subsidiaries (Verizon)
Pacific Telesis and its subsidiaries Phillips County Cooperative Tel. Co.
Pine Drive Cooperative Telephone Co. Roseville Telephone Company (SureWest)

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation
Page 54



Siemens

Sherburne Telephone Company

The Stentor Companies

Telefonica

Woodbury Telephone Company

U S West (Qwest)

Electric, Gas, and Water Companies
Alcoa Power Generating, Inc.

Alliaut Energy

AltaLink, L.P.

Ameren

American Water Works

Atmos Energy

Central Tllinois Public Service

Citizens Utilities

Consolidated Natural Gas and its subsidiaries
Dominion Resources

Duke Energy

Empire District Electric Company
EPCOR Distribution & Transmission Inc.
EPCOR Energy Alberta Inc.
FortisAlberta Inc.

Interstate Power Company
Jowa-American Water Company
Iowa-Tilinois Gas and Electric

Towa Southern

Kentucky-American Water Company
Kentucky Power Company
MidAmerican Energy and its subsidiaries
Nevada Power Company

NICOR

North Carolina Natural Gas

Northern Natural Gas Company

Other Professional Experience

SBC Communications (now AT&T new)
Southern New England Telephone
Sprint/United and its subsidiaries

Union Telephone Company

United States Telephone Association
Valor Telecommunications (Windstream)

NOVA Gas Transmission Ltd.

North Shore Gas

PacifiCorp

PG&E

Peoples Energy and its subsidiaries

The Peoples Gas, Light and Coke Co.
Progress Energy

Public Service Company of North Carolina
PSE&G

Sempra Energy

South Carolina Electric and Gas
Southern Company and subsidiaries
Tennessee-American Water Company
Trans Québec & Maritimes Pipeline Inc.
United Cities Gas Company

Union Gas

Insurance Companies
Allstate
North Carolina Rate Burean

United Services Automobile Association (USAA)

The Travelers Indemnity Company
Gulf Insurance Company

Dr. Vander Weide conducts in-house seminars and training sessions on topics such as creating
shareholder value, financial analysis, competitive strategy, cost of capital, real options, financial strategy,
managing growth, mergers and acquisitions, valuation, measuring corporate performance, capital budgeting,
cash management, and financial planning. Among the firms for whom he has designed and taught tailored
programs and training sessions are ABB Asea Brown Boveri, Accenture, Allstate, Ameritech, AT&T, Bell
Atlantic/Verizon, BellSouth, Progress Energy/Carolina Power & Light, Contel, Fisons, GlaxoSmithKline,
GTE, Lafarge, MidAmerican Energy, New Century Energies, Norfolk Southern, Pacific Bell Telephone,
The Rank Group, Siemens, Southern New England Telephone, TRW, and Wolseley Plc. Dr. Vander Weide
has also hosted a nationally prominent conference/workshop on estimating the cost of capital. In 1989, at

the request of Mr. Fuqua, Dr. Vander Weide designed the Duke Program for Manager Development for
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managers from the former Soviet Union, the first in the United States designed exclusively for managers
from Russia and the former Soviet republics.

In the 1970’s, Dr. Vander Weide helped found University Analytics, Inc., which at that time was
one of the fastest growing small firms in the country. As an officer at University Analytics, he designed cash
management models, databases, and software packages that are still used by most major U.S. banks in
consulting with their corporate clients. Having sold his interest in University Analytics, Dr. Vander Weide

now concentrates on strategic and financial consulting, academic research, and executive education,
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Publications - Dr. James H. Vander Weide

The Lock-Box Location Problem: a Practical Reformulation, Jourrnal of Bank
Research, Summer, 1974, pp. 92-96 (with S. Maier). Reprinted in Management
Science in Banking, edited by K. J. Cohen and S. E. Gibson, Warren, Gorham and
Lamont, 1978.

A Finite Horizon Dynamic Programming Approach to the Telephone Cable
Layout Problem, Conference Record, 1976 International Conference on

Communications (with S. Maier and C. Lam).

A Note on the Optimal Investment Policy of the Regulated Firm, Atlantic
Economic Journal, Fall, 1976 (with D. Peterson).

A Unified Location Model for Cash Disbursements and Lock-Box Collections,
Journal of Bank Research, Summer, 1976 (with S. Maier). Reprinted in Management
Science in Banking, edited by K. J. Cohen and S. E. Gibson, Warren Gorham and
Lamont, 1978. Also reprinted in Readings on the Management of Working Capital,
edited by K. V. Smith, West Publishing Company, 1979.

Capital Budgeting in the Decentralized Firm,” Management Science, Vol. 23, No.
4, December 1976, pp. 433-443 (with S. Maier).

A Monte Carlo Investigation of Characteristics of Optimal Geometric Mean
Portfolios, Journal of Financial and Quantitative Analysis, June, 1977, pp. 215-233
(with S. Maier and D. Peterson).

A Strategy which Maximizes the Geometric Mean Return on Portfolio
Investments, Management Science, June, 1977, Vol. 23, No. 10, pp. 1117-1123 (with
S. Maier and D. Peterson).

A Decision Analysis Approach to the Computer Lease-Purchase Decision,
Computers and Operations Research, Vol. 4, No. 3, September, 1977, pp. 167-172
(with S. Maier).
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A Practical Approach to Short-run Financial Planning, Financial Management,
Winter, 1978 (with S. Maier). Reprinted in Readings on the Management of Working
Capital, edited by K. V. Smith, West Publishing Company, 1979.

Effectiveness of Regulation in the Electric Utility Industry,” Journal of
Economics and Business, May, 1979 (with F. Tapon).

On the Decentralized Capital Budgeting Problem Under Uncertainty,
Management Science, September 1979 (with B. Obel).

Expectations Data and the Predictive Value of Interim Reporting: A Comment,
Journal of Accounting Research, Spring 1980 (with L. D. Brown, J. S. Hughes, and
M. S. Rozeff).

Deregulation and Oligopolistic Price-Quality Rivalry, American Economic
Review, March 1981 (with J. Zalkind).

Incentive Considerations in the Reporting of Leveraged Leases, Journal of Bank
Research, April 1982 (with J. S. Hughes).

Forecasting Disbursement Float, Financial Management, Spring 1981 (with S.
Maier and D. Robinson). ‘

Recent Developments in Management Science in Banking, Management Science,
October 1981 (with K. Cohen and S. Maier).

General Telephone’s Experience with a Short-run Financial Planning Model,
Cash Management Forum, June 1980, Vol. 6, No. 1 (with J. Austin and S. Maier).

An Empirical Bayes Estimate of Market Risk, Management Science, July 1982
(with S. Maier and D. Peterson).

The Bond Scheduling Problem of the Multi-subsidiary Holding Company,
Management Science, July 1982 (with K. Baker).
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A Decision-Support System for Managing a Short-term Financial Instrument
Portfolio, Journal of Cash Management, March 1982 (with S. Maier).

Deregulation and Locational Rents in Banking: a Comment, Journal of Bank

Research, Summer 1983.

What Lockbox and Disbursement Models Really Do, Journal of Finance, May
1983 (with S. Maier).

Financial Management in the Short Run, Handbook of Modern Finance, edited
by Dennis Logue, published by Warren, Gorham, & Lamont, Inc., New York, 1984.

Measuring Investors® Growth Expectations: the Analysts vs. History, The
Journal of Portfolio Management, Spring 1988 (with W. Carleton).

Entry Auctions and Strategic Behavior under Cross-Market Price Constraints,
International Journal of Industrial Organization, 20 (2002) 611-629 (with J. Anton
and N. Vettas).

Principles for Lifetime Portfolio Selection: Lessons from Portfolio Theory,
Handbook of Portfolio Construction: Contemporary Applications of Markowitz
Techniques, John B. Guerard, (Ed.), Spn‘nger, forthcoming 2009.

Managing Corporate Liquidity: an Introduction to Working Capital
Marnagement, John Wiley and Sons, 1984 (with S. Maier).
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ATMOS ENERGY
APPENDIX 2
DERIVATION OF THE QUARTERLY DCF MODEL

The simple DCF mode! assumes that a firm pays dividends only at the end of each year.
Since firms in fact pay dividends quarterly and investors appreciate the time value of money,
the annual version of the DCF model generally underestimates the value investors are willing to
place on the firm’s expected future dividend stream. In these workpapers, we review
two alternative formulations of the DCF model that allow for the quarterly payment of
dividends.

When dividends are assumed to be paid annually, the DCF model suggests that the

current price of the firm’s stock is given by the expression:

Po = e :
_ 2 ,
(T+k)  (1+k) (1+kf
where
Py = current price per share of the firm’s stock,
Dy, Dy,..Dp = expected annual dividends per share on the firm’s stock,
P, = price per share of stock at the time investors expect to sell
the stock, and
k = return investors expect to earn on alternative investments

of the same risk, i.e., the investors’ required rate of return.
Unfortunately, expression (1) is rather difficult to analyze, especially for the purpose of
estimating k. Thus, most analysts make a number of simplifying assumptions. First, they
assume that dividends are expected to grow at the constant rate g into the indefinite future.
Second, they assume that the stock price at time n is simply the present value of all dividends
expected in periods subsequent to n. Third, they assume that the investors’ required rate of
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return, k, exceeds the expected dividend growth rate g. Under the above simplifying

assumptions, a firm’s stock price may be written as the following sum:

b - D(1+0) | D(T+gl | Du(T+of
YTk (1+k ) (14K

where the three dots indicate that the sum continues indefinitely.

., @

As we shall demonstrate shortly, this sum may be simplified to:

_ Do(1+g)
(k-g)

First, however, we need to review the very useful concept of a geometric progression.

Po

Geometric Progression

Consider the sequence of numbers 3, 6, 12, 24,..., where each number after the first is
obtained by multiplying the preceding number by the factor 2. Obviously, this sequence of
numbers may also be expressed as the sequence 3,3 x 2,3 x 22,3 x 23, ete. This sequence is an
example of a geometric progression.

Definition: A geometric progression is a sequence in which each term after the first is
obtained by multiplying some fixed number, called the common ratio, by the preceding term.

A general notation for geometric progressions is: a, the first term, r, the common ratio,
and n, the number of terms. Using this notation, any geometric progression may be represented
by the sequence:

a, ar, ar’, ar,..., ar ..
In studying the DCF model, we will find it useful to have an expression for the sum of n

terms of a geometric progression. Call this sum S,. Then

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation
Page 61



S = atar+..+tag™. @)
However, this expression can be simplified by multiplying both sides of equation (3) by r
and then subtracting the new equation from the old. Thus,

Sy=ar+ar’ +ar +... +ar”

and
Sp-rSp=a-a"
or
(1-)Sy=a(l-1") .
Solving for S,,, we obtain:
aff-,"
s=2 @

as a simple expression for the sum of n terms of a geometric progression. Furthermore, if
Ir] <1, then S, is finite, and as n approaches infinity, S, approaches a + (1-r). Thus, for a

geometric progression with an infinite number of terms and |r] < 1, equation (4) becomes:

a

S=——
1-r

®)

Application to DCF Model

Comparing equation (2) with equation (3), we see that the firm’s stock price (under the

DCF assumption) is the sum of an infinite geometric progression with the first term

_ Do(1+g)
(1+K)

a
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and common factor

r=(1*9
(1+k)

Applying equation (5) for the sum of such a geometric progression, we obtain

S=ae 1 -Do1*9) 1 _ De(1+g) T+k _ Do(1+g)
(1-  (1+k) ,1+g  (1+k) k-g  k-g
1+k

as we suggested earlier.
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uarterly DCF Meodel

The annual DCF model assumes that dividends grow at an annual rate of g% per year (see

Figure 1).
Figure 1
Annual DCF Model
Do Dl
0 1
Year
Do = 4dy D1 =Do(1 +g)

Figure 2

Quarterly DCF Model (Constant Growth Version)

do d dy ds D;

0 1
Year

di = do(1+g)* dp = do(1+g)™

ds = do(1+g)™ ds = do(1+g)
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In the quarterly DCF model, it is natural to assume that quarterly dividend payments
differ from the preceding quarterly dividend by the factor (1 -+ )%, where g is expressed in
terms of percent per year and the decimal .25 indicates that the growth has only occurred for
one quarter of the year. (See Figure 2.) Using this assumption, along with the assumption of
constant growth and & > g, we obtain a new expression for the firm’s stock price, which takes

account of the quarterly payment of dividends. This expression is:

1 2 2
___r:;fo(f+g»}"3v+.d:§(”gﬁ+d“'”+gﬁ+... (6)

PO ] 3 3
(f+K )7 (f+k)a (f+k )7

where dp is the last quarterly dividend payment, rather than the last annual dividend
payment. (We use a lower case d to remind the reader that this is not the annual dividend.)

Although equation (6) looks formidable at first glance, it too can be greatly simplified

using the formula [equation (4)] for the sum of an infinite geometric progression. As the reader

can easily verify, equation (6) can be simplified to:

1
do{1+9 ) _ (D

P(): 1
(1+k Ji-(1+g )i

Solving equation (7) for k, we obtain a DCF formula for estimating the cost of equity

under the quarterly dividend assumption:

0

k{ﬂgggﬁﬁwﬂgﬁ} -1 @)
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An Alternative Quarterly DCF Model

Although the constant growth quarterly DCF model [equation (8)] allows for the
quarterly timing of dividend payments, it does require the assumption that the firm increases its
dividend payments each quarter. Since this assumption is difficult for some analysts to accept,
we now discuss a second quarterly DCF model that allows for constant quarterly dividend
payments within each dividend year.

Assume then that the firm pays dividends quarterly and that each dividend payment is
constant for four consecutive quarters. There are four cases to consider, with each case
distinguished by varying assumptions about where we are evaluating the firm in relation to the

time of its next dividend increase. (See Figure 3.)
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Figure 3

Quarterly DCF Model (Constant Dividend Version)

Casel

do d; dz dz ds

Year

di=dy=ds=dy= d()(l‘*'g)

Case?2
do d; dy ds ds
0 1
Year
di=do

dy=d3 =ds=do(1+g)
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Figure 3 (continued)

Case 3

d d; d:

Year

di=a=dy

d3 = ds = do(1+g)

Case 4

d1 dz d3

Year

di=dy=dy=dp

dy = do(1+g)
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If we assume that the investor invests the quarterly dividend in an alternative investment of
the same risk, then the amount accumulated by the end of the year will in all cases be given
by

Di*=d; (14" +d (14"  + 3 1+ + ds

where d;, dz, d3 and dg4 are the four quarterly dividends. Under these new assumptions, the
firm’s stock price may be expressed by an annual DCF model of the form (2), with the
exception that
Di¥=di 1+ + 1+ +d 1+ +ds ®
is used in place of Do(1+g). But, we already know that the annual DCF model may be

reduced 1o

_ Do(1%9)

Po K-g

Thus, under the assumptions of the second quarterly DCF model, the firm’s cost of

equity is given by
k=204 gao)
with Dy* given by (9).

Although equation (10) looks like the annual DCF model, there are at least two very
important practical differences. First, since D1* is always greater than Do(1+g), the estimates of
the cost of equity are always larger (and more accurate) in the Quarterly Model (10) than in the
Annual Model. Second, since D1* depends on k through equation (9), the unknown “k”

appears on both sides of (10), and an iterative procedure is required to solve for k.
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ATMOS ENERGY
APPENDIX 3
ADJUSTING FOR FLOTATION COSTS
IN DETERMINING A PUBLIC UTILITY’S ALLOWED
RATE OF RETURN ON EQUITY

Introduction

Regulation of public utilities is guided by the principle that utility revenues
should be sufficient to allow recovery of all prudently incurred expenses, including
the cost of capital. As set forth in the 1944 Hope Natural Gas Case [Federal Power
Comm’nv. Hope Natural Gas Co. 320 U. S. 591 (1944) at 603], the U. S. Supreme
Court states:

From the investor or company point of view it is important that there
be enough revenue not only for operating expenses but also for the
capital costs of the business. These include service on the debt and
dividends on the stock....By that standard the return to the equity
owner should be commensurate with returns on investments in other
enterprises having corresponding risks.

Since the flotation costs arising from the issuance of debt and equity securities
are an integral component of capital costs, this standard requires that the company’s

revenues be sufficient to fully recover flotation costs.

Despite the widespread agreement that flotation costs should be recovered in the

regulatory process, several issues still need to be resolved. These include:

1. How is the term “flotation costs™ defined? Does it include only the
out-of-pocket costs associated with issuing securities (e. g., legal fees,
printing costs, selling and underwriting expenses), or does it also
include the reduction in a security’s price that frequently accompanies

flotation (i. e., market pressure)?

2. What should be the time pattern of cost recovery? Should a company
be allowed to recover flotation costs immediately, or should flotation

costs be recovered over the life of the issue?

3. For the purposes of regulatory accounting, should flotation costs be
included as an expense? As an addition to rate base? Or as an

additional element of a firm’s allowed rate of return?
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4. Do existing regulatory methods for flotation cost recovery allow a firm

JSull recovery of flotation costs?

In this paper, I review the literature pertaining to the above issues and discuss my
own views regarding how this literature applies to the cost of equity for a regulated

firm.

Definition of Flotation Cost

The value of a firm is related to the future stream of net cash flows (revenues
minus expenses measured on a cash basis) that can be derived from its assets. In the
process of acquiring assets, a firm incurs certain expenses which reduce its value.
Some of these expenses or costs are directly associated with revenue production in
one period (e. g., wages, cost of goods sold), others are more properly associated with
revenue production in many periods (e. g., the acquisition cost of plant and
equipment). In either case, the word “cost” refers to any item that reduces the value

of a firm.

If this concept is applied to the act of issuing new securities to finance asset
purchases, many items are properly included in issuance or flotation costs. These
include: (1) compensation received by investment bankers for underwriting services,
(2) legal fees, (3) accounting fees, (4) engineering fees, (5) trustee’s fees, (6) listing
fees, (7) printing and engraving expenses, (8) SEC registration fees, (9) Federal
Revenue Stamps, (10) state taxes, (11) warrants granted to underwriters as extra
compensation, (12) postage expenses, (13) employees’ time, (14) market pressure,
and (15) the offer discount. The finance literature generally divides these flotation
cost items into three categories, namely, underwriting expenses, issuer expenses, and
price effects.

Magnitude of Flotation Costs

The finance literature contains several studies of the magnitude of the flotation
costs associated with new debt and equity issues. These studies differ primarily with
regard to the time period studied, the sample of companies included, and the source of
data. The flotation cost studies generally agree, however, that for large issues,
underwriting expenses represent approximately one and one-half percent of the

proceeds of debt issues and three to five percent of the proceeds of seasoned equity
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issues. They also agree that issuer expenses represent approximately 0.5 percent of
both debt and equity issues, and that the announcement of an equity issue reduces the
company’s stock price by at least two to three percent of the proceeds from the stock
issue. Thus, total flotation costs represent approximately two percent' of the
proceeds from debt issues, and five and one-half to eight and one-half percent of the

proceeds of equity issues.

Lee et. al. [14] is an excellent example of the type of flotation cost studies found
in the finance literature. The Lee study is a comprehensive recent study of the
underwriting and issuer costs associated with debt and equity issues for both utilities
and non-utilities. The results of the Lee ez. al. study are reproduced in Tables 1 and 2.
Table 1 demonstrates that the total underwriting and issuer expenses for the 1,092
debt issues in their study averaged 2.24 percent of the proceeds of the issues, while
the total underwriting and issuer costs for the 1,593 seasoned equity issues in their
study averaged 7.11 percent of the proceeds of the new issue. Table 1 also
demonstrates that the total underwriting and issuer costs of seasoned equity offerings,
as a percent of proceeds, decline with the size of the issue. For issues above $60
million, total underwriting and issuer costs amount to from three to five percent of the

amount of the proceeds.

Table 2 reports the total underwriting and issuer expenses for 135 utility debt
issues and 136 seasoned utility equity issues. Total underwriting and issuer expenses
for utility bond offerings averaged 1.47 percent of the amount of the proceeds and for
seasoned utility equity offerings averaged 4.92 percent of the amount of the proceeds.
Again, there are some economies of scale associated with larger equity offerings.
Total underwriting and issuer expenses for equity offerings in excess of 40 million

dollars generally range from three to four percent of the proceeds.

The two percent flotation cost on debt only recognizes the cost of newly-issued debt. When
interest rates decline, many companies exercise the call provisions on higher cost debt and
reissue debt at lower rates. This process involves reacquisition costs that are not included in
the academic studies. If reacquisition costs were included in the academic studies, debt
flotation costs could increase significantly.

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Epergy Corporation
Page 72



The results of the Lee study for large equity issues are consistent with results of
earlier studies by Bhagat and Frost [4], Mikkelson and Partch [17], and Smith [24].
Bhagat and Frost found that total underwriting and issuer expenses average
approximately four and one-half percent of the amount of proceeds from negotiated
utility offerings during the period 1973 to 1980, and approximately three and one-half
percent of the amount of the proceeds from competitive utility offerings over the same
period. Mikkelson and Partch found that total underwriting and issuer expenses
average five and one-half percent of the proceeds from seasoned equity offerings over
the 1972 to 1982 period. Smith found that total underwriting and issuer expenses for
larger equity issues generally amount to four to five percent of the proceeds of the

new issue.

The finance literature also contains numerous studies of the decline in price
associated with sales of large blocks of stock to the public. These articles relate to the
price impact of: (1) initial public offerings; (2) the sale of large blocks of stock from
one investor to another; and (3) the issuance of seasoned equity issues to the general
public. All of these studies generally support the notion that the announcement of the
sale of large blocks of stock produces a decline in a company’s share price. The
decline in share price for initial public offerings is significantly larger than the decline
in share price for seasoned equity offerings; and the decline in share price for public
utilities is less than the decline in share price for non-public utilities. A
comprehensive study of the magnitude of the decline in share price associated
specifically with the sale of new equity by public utilities is reported in Pettway [19],
who found the market pressure effect for a sample of 368 public utility equity sales to
be in the range of two to three percent. This decline in price is a real cost to the
utility, because the proceeds to the utility depend on the stock price on the day of

issue.

In addition to the price decline associated with the announcement of a new equity
issue, the finance literature recognizes that there is also a price decline associated with
the actual issuance of equity securities. In particular, underwriters typically sell
seasoned new equity securities to investors at a price lower than the closing market

price on the day preceding the issue. The Rules of Fair Practice of the National
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Association of Securities Dealers require that underwriters not sell shares at a price
above the offer price. Since the offer price represents a binding constraint to the
underwriter, the underwriter tends to set the offer price slightly below the market
price on the day of issue to compensate for the risk that the price received by the
underwriter may go down, but can not increase. Smith provides evidence that the
offer discount tends to be between 0.5 and 0.8 percent of the proceeds of an equity

issue. 1am not aware of any similar studies for debt issues.

In summary, the finance literature provides strong support for the conclusion that
total underwriting and issuer expenses for public utility debt offerings represent
approximately two percent of the amount of the proceeds, while total underwriting
and issuer expenses for public utility equity offerings represent at least four to five
percent of the amount of the proceeds. In addition, the finance literature supports the
conclusion that the cost associated with the decline in stock price at the
announcement date represents approximately two to three percent as a result of a large
public utility equity issue.

Time Pattern Of Flotation Cost Recovery

Although flotation costs are incurred only at the time a firm issues new securities,
there is no reason why an issuing firm ought to recognize the expense only in the
current period. In fact, if assets purchased with the proceeds of a security issue
produce revenues over many years, a sound argument can be made in favor of
recognizing flotation expenses over a reasonably lengthy period of time. Such
recognition is certainly consistent with the generally accepted accounting principle
that the time pattern of expenses match the time pattern of revenues, and it is also
consistent with the normal treatment of debt flotation expenses in both regulated and

unregulated industries.

In the context of a regulated firm, it should be noted that there are many possible
time patterns for the recovery of flotation expenses. However, if it is felt that
flotation expenses are most appropriately recovered over a period of years, then it
should be recognized that investors must also be compensated for the passage of time.
That is to say, the value of an investor’s capital will be reduced if the expenses are

merely distributed over time, without any allowance for the time value of money.
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Accounting For Flotation Cost In A Regulatory Setting

In a regulatory setting, a firm’s revenue requirements are determined by the

equation:
Revenue Requirement = Total Expenses + Allowed Rate of Return x Rate Base

Thus, there are three ways in which an issuing firm can account for and recover
its flotation expenses: (1) treat flotation expenses as a current expense and recover
them immediately; (2) include flotation expenses in rate base and recover them over
time; and (3) adjust the allowed rate of return upward and again recover flotation
expenses over time. Before considering methods currently being used to recover
flotation expenses in a regulatory setting, I shall briefly consider the advantages and
disadvantages of these three basic recovery methods.

Expenses. Treating flotation costs as a current expense has several advantages.
Because it allows for recovery at the time the expense occurs, it is not necessary to
compute amortized balances over time and to debate which interest rate should be
applied to these balances. A firm’s stockholders are treated fairly, and so are the
firm’s customers, because they pay neither more nor less than the actual flotation
expense. Since flotation costs are relatively small compared to the total revenue
requirement, treatment as a current expense does not cause unusual rate hikes in the
year of flotation, as would the introduction of a large generating plant in a state that

does not allow Construction Work in Progress in rate base.

On the other hand, there are two major disadvantages of treating flotation costs as
a current expense. First, since the asset purchased with the acquired funds will likely
generate revenues for many years into the future, it seems unfair that current
ratepayers should bear the full cost of issuing new securities, when future ratepayers
share in the benefits. Second, this method requires an estimate of the underpricing
effect on each security issue. Given the difficulties involved in measuring the extent
of underpricing, it may be more accurate to estimate the average underpricing

allowance for many securities than to estimate the exact figure for one security.

Rate Base. In an article in Public Utilities Fortnightly, Bierman and Hass [5]

recommend that flotation costs be treated as an intangible asset that is included in a
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firm’s rate base along with the assets acquired with the stock proceeds. This approach
has many advantages. For ratepayers, it provides a better match between benefits and
expenses: the future ratepayers who benefit from the financing costs contribute the
revenues to recover these costs. For investors, if the allowed rate of return is equal to
the investors’ required rate of return, it is also theoretically fair since they are
compensated for the opportunity cost of their investment (including both the time

value of money and the investment risk).

Despite the compelling advantages of this method of cost recovery, there are
several disadvantages that probably explain why it has not been used in practice.
First, a firm will only recover the proper amount for flotation expenses if the rate base
is multiplied by the appropriate cost of capital. To the extent that a commission under
or over estimates the cost of capital, a firm will under or over recover its flotation
expenses. Second, it is may be both legally and psychologically difficult for
commissioners to include an intangible asset in a firm’s rate base. According to
established legal doctrine, assets are to be included in rate base only if they are “used
and useful” in the public service. It is unclear whether intangible assets such as

flotation expenses meet this criterion.

Rate of Return. The prevailing practice among state regulators is to treat
flotation expenses as an additional element of a firm’s cost of capital or allowed rate
of return. This method is similar to the second method above (treatment in rate base)
in that some part of the initial flotation cost is amortized over time. However, it has a
disadvantage not shared by the rate base method. If flotation cost is included in rate
base, it is fairly easy to keep track of the flotation cost on each new equity issue and
see how it is recovered over time. Using the rate of return method, it is not possible
to track the flotation cost for specific issues because the flotation cost for a specific
issue is never recorded. Thus, it is not clear to participants whether a current
allowance is meant to recover (1) flotation costs actually incurred in a test period, (2)
expected future flotation costs, or (3) past flotation costs. This confusion never arises
in the treatment of debt flotation costs. Because the exact costs are recorded and

explicitly amortized over time, participants recognize that current allowances for debt
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flotation costs are meant to recover some fraction of the flotation costs on all past

debt issues.

Existing Regulatory Methods
Although most state commissions prefer to let a regulated firm recover flotation

expenses through an adjustment to the allowed rate of return, there is considerable
controversy about the magnitude of the required adjustment. The following are some
of the most frequently asked questions: (1) Should an adjustment to the allowed
return be made every year, or should the adjustment be made only in those years in
which new equity is raised? (2) Should an adjusted rate of return be applied to the
entire rate base, or should it be applied only to that portion of the rate base financed
with paid-in capital (as opposed to retained earnings)? (3) What is the appropriate
formula for adjusting the rate of return?

This section reviews several methods of allowing for flotation cost recovery.
Since the regulatory methods of allowing for recovery of debt flotation costs is well
known and widely accepted, I will begin my discussion of flotation cost recovery
procedures by describing the widely accepted procedure of allowing for debt flotation

cost recovery.

Debt Flotation Costs

Regulators uniformly recognize that ;:ompanies incur flotation costs when they issue
debt securities. They typically allow recovery of debt flotation costs by making an
adjustment to both the cost of debt and the rate base (see Brigham [6]). Assume that:
(1) a regulated company issues $100 million in bonds that mature in 10 years; (2) the
interest rate on these bonds is seven percent; and (3) flotation costs represent four
percent of the amount of the proceeds. Then the cost of debt for regulatory purposes
will generally be calculated as follows:

Interest expense + Amortization of flotation costs
Principal value - Unamortized flotation costs

_ $7,000,000 + $400,000

" $100,000,000 — $4,000,000

=7.71%

Cost of Debt =
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Thus, current regulatory practice requires that the cost of debt be adjusted upward
by approximately 71 basis points, in this example, to allow for the recovery of debt
flotation costs. This example does not include losses on reacquisition of debt. The
flotation cost allowance would increase if losses on reacquisition of debt were

included.

The logic behind the traditional method of allowing for recovery of debt flotation
costs is simple. Although the company has issued $100 million in bonds, it can only
invest $96 million in rate base because flotation costs have reduced the amount of
funds received by $4 million. If the company is not allowed to earn a 71 basis point
higher rate of return on the $96 million invested in rate base, it will not generate
sufficient cash flow to pay the seven percent interest on the $100 million in bonds it
has issued. Thus, proper regulatory treatment is to increase the required rate of return

on debt by 71 basis points.

Equity Flotation Costs

The finance literature discusses several methods of recovering equity flotation
costs. Since each method stems from a specific model, (i. e., set of assumptions) of a
firm and its cash flows, I will highlight the assumptions that distinguish one method

from another.

Arzac and Marcus. Arzac and Marcus [2] study the proper flotation cost
adjustment formula for a firm that makes continuous use of retained earnings and
external equity financing and maintains a constant capital structure (debt/equity ratio).
They assume at the outset that underwriting expenses and underpricing apply only to
new equity obtained from external sources. They also assume that a firm has
previously recovered all underwriting expenses, issuer expenses, and underpricing
associated with previous issues of new equity.

To discuss and compare various equity flotation cost adjustment formulas, Arzac and
Marcus make use of the following notation:

k = an investors’ required return on equity

a utility’s allowed return on equity base

~t
I

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation
Page 78



S = value of equity in the absence of flotation costs

St = value of equity net of flotation costs

K = equity base at time t

Bt = total earnings in year t

D¢ = total cash dividends at time t

b = (E-Dy) = E; = retention rate, expressed as a fraction of
earnings

h = new equity issues, expressed as a fraction of earnings

m = equity investment rate, expressed as a fraction of
earnings,
m=b+h<1

f = flotation costs, expressed as a fraction of the value of an
issue.

Because of flotation costs, Arzac and Marcus assume that a firm must issue a
greater amount of external equity each year than it actually needs. In terms of the
above notation, a firm issues hE;+ (1-f) to obtain hE, in external equity funding.

Thus, each year a firm loses:

Equation 3
L=PE _pe =T shE,
1-f 1-f
due to flotation expenses. The present value, V, of all future flotation expenses

is:
Equation 4

yoo_ ME MK
= (1-H)(1+ k)

== X
1-f k-—mr

To avoid diluting the value of the initial stockholder’s equity, a regulatory
authority needs to find the value of r, a firm’s allowed return on equity base, that
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equates the value of equity net of flotation costs to the initial equity base (S¢= Ko).
Since the value of equity net of flotation costs equals the value of equity in the
absence of flotation costs minus the present value of flotation costs, a regulatory

authority needs to find that value of r that solves the following equation:

S, =S-L
This value is:
Equation 5

To illustrate the Arzac-Marcus approach to adjusting the allowed return on equity
for the effect of flotation costs, suppose that the cost of equity in the absence of
flotation costs is 12 percent. Furthermore, assume that a firm obtains external equity
financing each year equal to 10 percent of its earnings and that flotation expenses
equal 5 percent of the value of each issue. Then, according to Arzac and Marcus, the
allowed return on equity should be:

_ A2
1 (05).CT)
95

r= =.1206 =12.06%

Summary. With respect to the three questions raised at the beginning of this
section, it is evident that Arzac and Marcus believe the flotation cost adjustment
should be applied each year, since continuous external equity financing is a
fundamental assumption of their model. They also believe that the adjusted rate of
return should be applied to the entire equity-financed portion of the rate base because
their model is based on the assumption that the flotation cost adjustment mechanism
will be applied to the entire equity financed portion of the rate base. Finally, Arzac
and Marcus recommend a flotation cost adjustment formula, Equation (3), that
implicitly excludes recovery of financing costs associated with financing in previous
periods and includes only an allowance for the fraction of equity financing obtained

from external sources.
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Patterson. The Arzac-Marcus flotation cost adjustment formula is significantly
different from the conventional approach (found in many introductory textbooks)

which recommends the adjustment equation:

Equation 6

where P,.; is the stock price in the previous period and g is the expected dividend
growth rate. Patterson [18] compares the Arzac-Marcus adjustment formula to the
conventional approach and reaches the conclusion that the Arzac-Marcus formula
effectively expenses issuance costs as they are incurred, while the conventional
approach effectively amortizes them over an assumed infinite life of the equity issue.
Thus, the conventional formula is similar to the formula for the recovery of debt
flotation costs: it is not meant to compensate investors for the flotation costs of future
issues, but instead is meant to compensate investors for the flotation costs of previous
issues. Patterson argues that the conventional approach is more appropriate for rate
making purposes because the plant purchased with external equity funds will yield

benefits over many future periods.

Ilustration. To illustrate the Patterson approach to flotation cost recovery,
assume that a newly organized utility sells an initial issue of stock for $100 per share,
and that the utility plans to finance all new investments with retained earnings.
Assume also that: (1) the initial dividend per share is six dollars; (2) the expected
long-run dividend growth rate is six percent; (3) the flotation cost is five percent of
the amount of the proceeds; and (4) the payout ratio is 51.28 percent. Then, the
investor’s required rate of return on equity is [k = (D/P) + g = 6 percent ++ 6 percent =
12 percent}; and the flotation-cost-adjusted cost of equity is [6 percent (1/.95) + 6
percent = 12.316 percent].

The effects of the Patterson adjustment formula on the utility’s rate base,
dividends, earnings, and stock price are shown in Table 3. We see that the Patterson
formula allows earnings and dividends to grow at the expected six percent rate. We

also see that the present value of expected future dividends, $100, is just sufficient to
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induce investors to part with their money. If the present value of expected future
dividends were less than $100, investors would not have been willing to invest $100
in the firm. Furthermore, the present value of future dividends will only equal $100 if
the firm is allowed to earn the 12.316 percent flotation-cost-adjusted cost of equity on

its entire rate base.

Summary. Patterson’s opinions on the three issues raised in this section are in
stark contrast to those of Arzac and Marcus. He believes that: (1) a flotation cost
adjustment should be applied in every year, regardless of whether a firm issues any
new equity in each year; (2) a flotation cost adjustment should be applied to the entire
equity-financed portion of the rate base, including that portion financed by retained
earnings; and (3) the rate of return adjustment formula should allow a firm to recover
an appropriate fraction of all previous flotation expenses.

Conclusion

Having reviewed the literature and analyzed flotation cost issues, I conclude that:

Definition of Flotation Cost: A regulated firm should be allowed to recover

both the total underwriting and issuance expenses associated with issuing securities

and the cost of market pressure.

Time Pattern of Flotation Cost Recovery. Shareholders are indifferent
between the alternatives of immediaté recovery of flotation costs and recovery over
time, as long as they are fairly compensated for the opportunity cost of their money.
This opportunity cost must include both the time value of money and a risk premium

for equity investments of this nature.

Regulatory Recovery of Flotation Costs. The Patterson approach to recovering

flotation costs is the only rate-of-return-adjustment approach that meets the Hope case
criterion that a regulated company’s revenues must be sufficient to allow the company
an opportunity to recover all prudently incurred expenses, including the cost of
capital. The Patterson approach is also the only rate-of-return-adjustment approach

that provides an incentive for investors to invest in the regulated company.
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Implementation of a Flotation Cost Adjustment. As noted earlier, prevailing

regulatory practice seems to be to allow the recovery of flotation costs through an
adjustment to the required rate of return. My review of the literature on this subject
indicates that there are at least two recommended methods of making this adjustment:
the Patterson approach and the Arzac-Marcus approach. The Patterson approach
assumes that a firm’s flotation expenses on new equity issues are treated in the same
manner as flotation expenses on new bond issues, i. €., they are amortized over future
time pertods. If this assumption is true (and I believe it is), then the flotation cost
adjustment should be applied to a firm’s entire equity base, including retained
earnings. In practical terms, the Patterson approach produces an increase in a firm’s
cost of equity of approximately thirty basis points. The Arzac-Marcus approach
assumes that flotation costs on new equity issues are recovered entirely in the year in
which the securities are sold. Under the Arzac-Marcus assumption, a firm should not
be allowed any adjustments for flotation costs associated with previous flotations.
Instead, a firm should be allowed only an adjustment on future security sales as they
occur. Under reasonable assumptions about the rate of new equity sales, this method
produces an increase in the cost of equity of approximately six basis points. Since the
Arzac-Marcus approach does not allow the company to recover the entire amount of
its flotation cost, I recommend that this approach be rejected and the Patterson

approach be accepted.
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Table 1
Direct Costs as a Percentage of Gross Proceeds
for Equity (IPOs and SEOs) and Straight and Convertible Bonds

Offered by Domestic Operating Companies 1990—199413

Equities
IPOs SEOs
No. Other Total No. Other Total
Line Proceeds of Gross Direct | Direct of Gross Direct Direct
No. | (8 inmillions) | Issues | Spreads | Expenses | Costs [ Issues | Spreads | Expenses Costs
1 2-9.99 337 9.05% 7.91%| 16.96% 167, 7.72% 5.56% 13.28%
2 10-19.99 389, 7.24% 4.39%| 11.63% 310f 6.23% 2.49% 8.72%
3 20-39.99 533 7.01% 2.69%| 9.70% 4251 5.60% 1.33% 6.93%
4 40-59.99 2151 6.96% 1.76%| 8.72% 261 5.05% 0.82% 5.87%
5 60-79.99 791 6.74% 1.46%| 8.20% 143]  4.57% 0.61% 5.18%
6 80-99.99 51 647% 1.44%| 7.91% 71 4.25% 0.48% 4.73%
7 100-199.99 106] 6.03% 1.03%| 7.06% 1521 3.85% 0.37% 4.22%
8 200-499.99 47 5.67% 0.86%| 6.53% 551  3.26% 0.21% 3.47%
9 500 and up 10 5.21% 0.51%| 5.72% 9 3.03% 0.12% 3.15%
10 |Total/Average 1,767 7.31% 3.69%) 11.00%} 1,593 5.44% 1.67% 7.11%
Bonds
Convertible Bonds Straight Bonds
No. Other Total No. Other Total
Line Proceeds of Gross Direct Direct of Gross Direct Direct
No. | ($inmillions) | Issues | Spreads | Expenses | Costs | Issues | Spreads | Expenses Costs
1 2-9.99 4 6.07% 2.68%| 8.75% 32 2.07% 2.32%| 4.39%
2 10-19.99 14 5.48% 3.18%| 8.66% 78 1.36% 1.40%| 2.76%
3 20-39.99 18 4.16% 1.95%| 6.11% 89 1.54% 0.88%| 2.42%
4 40-59.99 28 3.26% 1.04%! 4.30% 90 0.72% 0.60%] 1.32%
5 60-79.99 47 2.64% 0.59%| 3.23% 92 1.76% 0.58%| 2.34%
6 80-99.99 13 2.43% 0.61%| 3.04% 112 1.55% 0.61%] 2.16%
7 100-199.99 57 2.34% 0.42%| 2.76% 409 1.77% 0.54%] 2.31%
8 200-499.99 27 1.99% 0.19%| 2.18% 170 1.79% 0.40%| 2.19%
9 500 and up 3 2.00% 0.09%| 2.09% 20 1.39% 025%| 1.64%
10 | Total/Average 211 2.92% 0.87%| 3.79%| 1,092 1.62% 0.62%| 2.24%
[13] Inmoo Lee, Scott Lochhead, Jay Ritter, and Quanshui Zbao, “The Costs of Raising Capital,”

Journal of Financial Research Vol 19 No 1 (Spring 1996) pp. 59-74.
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Notes:

Closed-end funds and unit offerings are excluded from the sample. Rights offerings
for SEOs are also excluded. Bond offerings do not include securities backed by
mortgages and issues by Federal agencies. Only firm commitment offerings and non-
shelf-registered offerings are included.

Gross Spreads as a percentage of total proceeds, including management fee,
underwriting fee, and selling concession.

Other Direct Expenses as a percentage of total proceeds, including management fee,
underwriting fee, and selling concession.

Total Direct Costs as a percentage of total proceeds (total direct costs are the sum of
gross spreads and other direct expenses).
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Table 2

Direct Costs of Raising Capital 1990—1994
Utility versus Non-Utility Companiesl4

Equities
Non-Utilities 1POs SEOs
Line Proceeds No. Total Direct No. Gross Total Direct
No. | ($in millions) | of Issues |Gross Spreads Costs Of Issues Spreads Costs

1 2-9.99 332 9.04% 16.97% 154 7.91% 13.76%
2 10-19.99 388 7.24% 11.64% 278 6.42% 9.01%
3 20-39.99 528 7.01% 9.70% 399 5.70% 7.07%
4 40-59.99 214 6.96% 8.71% 240 5.17% 6.02%
5 60-79.99 78 6.74% 8.21% 131 4,68% 5.31%
6 80-99.99 47 6.46% 7.88% 60 4.35% 4.84%
7 100-199.99 101 6.01% 7.01% 137 3.97% 4.36%
8 200-499,99 44 5.65% 6.49% 50 3.27% 3.48%
9 500 and up 10 5.21% 5.72% 8 3.12% 3.25%
10 |Total/Average 1,742 7.31% 11.01% 1,457 5.57% 7.32%
11 |Utilities Only

12 2-9.99 5 9.40% 16.54% 13 5.41% 7.68%,
13 10-19.99 1 7.00% 8.77% 32 4.59% 6.21%
14 20-39.99 5 7.00% 9.86% 26 4.17% 4.96%
15 40-59.99 1 6.98% 11.55% 21 3.69% 4.12%
16 60-79.99 1 6.50% 7.55% 12 3.39% 3.72%
17 80-99.99 4 6.57% 8.24% 11 3.68% 4.11%
18 100-199.99 5 6.45% 7.96% 15 2.83% 2.98%
19 200-499.99 3 5.88% 7.00% 5 3.19% 3.48%
20 500 and up 0 \ 1 2.25% 2.31%
21 |Total/Average 25 7.15% 10.14% 136 4.01% 4.92%

141 Leeeral op. cit.
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Table 2 (continued)
Direct Costs of Raising Capital 1990—1994
Utility versus Non-Utility Companies®

Bonds
Non- Utilities Convertible Bonds Straight Bonds
Line Proceeds No. of Total Direct | No. of Total Direct
No. | ($inmillions) | Issues {|Gross Spreads Costs Issues | Gross Spreads Costs

1 2-9.99 4 6.07% 8.75% 29 2.07% 4.53%
2 10-19.99 12 5.54% 8.65% 47 1.70% 3.28%
3 20-39,99 16 4.20% 6.23% 63 1.59% 2.52%
4 40-59.99 28 3.26% 4.30% 76 0.73% 1.37%
5 60-79.99 47 2.64% 3.23% 84 1.84% 2.44%,
6 80-99.99 12 2.54% 3.19% 104 1.61% 2.25%
7 100-199.99 55 2.34% 2.77% 381 1.83% 2.38%
8 200-499.99 26 1.97% 2.16% 154 1.87% 2.27%
9 500 and up 3 2.00% 2.09% 19 1.28% 1.53%
10 |Total/Average 203 2.90% 3.75% 957 1.70% 2.34%
11 |Utilities Only
12 2-9.99 0 3 2.00% 3.28%
13 10-19.99 2 5.13% 8.72% 31 0.86% 1.35%
14 20-39.99 2 3.88% 5.18% 26 1.40% 2.06%
15 40-59.99 0 14 0.63% 1.10%
16 60-79.99 0 8 0.87% 1.13%
17 80-99.99 1 1.13% 1.34% 8 0.71% 0.98%
18 100-199.99 2 2.50% 2.74% 28 1.06% 1.42%
19 200-499.99 1 2.50% 2.65% 16 1.00% 1.40%
20 | 500 andup 0 1 3.50%|  nal®
21 Total/Average 8 3.33% 4.66% 135 1.04% 1.47%

Notes:

Total proceeds raised in the United States, excluding proceeds from the exercise of

over allotment options.

Gross spreads as a percentage of total proceeds (including management fee,
underwriting fee, and selling concession).
Other direct expenses as a percentage of total proceeds (including registration fee and
printing, legal, and auditing costs).

[15]
[16]

Lee et al, op. cit.

Not available because of missing data on other direct expenses.
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) Table 3
Mlustration of Patterson Approach to Flotation Cost Recovery

Earnings  Earnings

Line Rate @ @ Amortization
No. Time Period Base 12.32% 12.00%  Dividends Initial FC

1 0 95.00

2 1 100.70 11.70 11.40 6.00 0.3000
3 2 106.74 12.40 12.08 6.36 0.3180
4 3 113.15 13.15 12.81 6.74 0.3371
b 4 119.94 13.93 13.58 7.15 0.3573
6 5 127.13 14,77 14.39 7.57 0.3787
7 6 134.76 15.66 15.26 8.03 0.4015
8 7 142.84 16.60 16.17 8.51 0.4256
9 8 151.42 17.59 17.14 9.02 04511
10 9 160.50 18.65 18.17 9.56 0.4782
11 10 170.13 19.77 19.26 10.14 0.5068
12 11 180.34 20.95 20.42 10.75 0.5373
13 12 191.16 2221 21.64 11.39 0.5695
14 13 202.63 23.54 22.94 12.07 0.6037
15 14 214.79 2496 24.32 12.80 0.6399
16 15 227.67 26.45 25.77 13.57 0.6783
17 16 241.33 28.04 27.32 14.38 0.7190
18 17 255.81 29.72 28.96 15.24 0.7621
i9 18 271.16 31.51 30.70 16.16 0.8078
20 19 28743 33.40 32.54 17.13 0.8563
21 20 304.68 35.40 34.49 18.15 0.9077
22 21 322.96 37.52 36.56 19.24 0.9621
23 22 342.34 39.77 38.76 20.40 1.0199
24 23 362.88 42.16 41.08 21.62 1.0811
25 24 384.65 44.69 43.55 22.92 1.1459
26 25 407.73 47.37 46.16 24,29 1.2147
27 26 432.19 50.21 48.93 25.75 1.2876
28 27 458.12 53.23 51.86 27.30 1.3648
29 28 485.61 56.42 54.97 28.93 1.4467
30 29 514.75 59.81 58.27 30.67 1.5335
31 30 545.63 63.40 61.77 32.51 1.6255
32 Present Value@12% 195.00 190.00 100.00 5.00
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ATMOS ENERGY
APPENDIX 4
EX ANTE RISK PREMIUM APPROACH

My ex ante risk premium method is based on studies of the DCF expected return on
proxy companies compared to the interest rate on Moody’s A-rated utility bonds.

Specifically, for each month in my study period, I calculate the risk premium using the

equation,
RPproxy = DCFproxy — Ia

where:

RPproxy = the required risk premium on an equity investment in the proxy
group of companies,

DCFproxy = average DCF estimated cost of equity on a portfolio of proxy
companies; and

Ia = the yield to maturity on an investment in A-rated utility bonds.

For my ex ante risk premium analysis, I begin with my comparable group of natural
gas companies shown in Schedule 1. Previous studies have shown that the ex ante risk
premium tends to vary inversely with the level of interest rates, that is, the risk premium
tends to increase when interest rates decline, and decrease when interest rates go up. To test
whether my studies also indicate that the ex ante risk premium varies inversely with the level
of interest rates, I perform a regression analysis of the relationship between the ex ante risk

premium and the yield to maturity on A-rated utility bonds, using the equation,

RPproxy = at+(xIa)+e
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where:

RPproxy = risk premium on proxy company group;

Ia = yield to maturity on A-rated utility bonds;

e = arandom residual; and

a,b = coefficients estimated by the regression procedure.

Regression analysis assumes that the statistical residuals from the regression equation are
random. My examination of the residuals reveals that there is a significant probability that
the residuals are serially correlated (non-zero serial correlation indicates that the residual in
one time period tends to be correlated with the residual in the previous time period).
Therefore, I make adjustments to my data to correct for the possibility of serial correlation in
the residuals.

The common procedure for dealing with serial correlation in the residuals is to
estimate the regression coefficients in two steps. First, a multiple regression analysis is used
to estimate the serial correlation coefficient, ». Second, the estimated serial correlation
coefficient is used to transform the original variables into new variables whose serial
correlation is approximately zero. The regression coefficients are then re-estimated using the
transformed variables as inputs in the regression equation. Based on my knowledge of the
statistical relationship between the yield to maturity on A-rated utility bonds and the required
risk premium, my estimate of the ex ante risk premium on an investment in my proxy natural
gas company group as compared to an investment in A-rated utility bonds is given by the

equation:
RPproxy = 0.0677 - 3068 x I4.
(8.69) (-2.706) [17]

Using the 5.97 percent average yield to maturity on A-rated utility bonds at July 2009, the
regression equation produces an ex ante risk premium based on the natural gas proxy group
equal to 4.94 percent (0.0677 — .3068 x 5.97 = 4.94).

To estimate the cost of equity using the ex ante risk premium method, one may add

the estimated risk premium over the yield on A-rated utility bonds to the yield to maturity on

[I7]  The t-statistics are shown in parentheses.

Direct Testimony of James H. Vander Weide, Ph.D.
On behalf of Atmos Energy Corporation
Page 93



A-rated utility bonds. As described above, my analyses produce an estimated risk premium
over the yield on A-rated utility bonds equal to 4.94 percent. Adding an estimated risk
premium of 4.94 percent to the 5.97 percent average yield to maturity on A-rated utility
bonds produces a cost of equity estimate of 10.9 percent for the natural gas company proxy

group using the ex ante risk premium method.
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ATMOS ENERGY
APPENDIX 5
EX POST RISK PREMIUM APPROACH

SOURCE OF DATA

Stock price and yield information is obtained from Standard & Poor’s Security Price
publication. Standard & Poor’s derives the stock dividend yield by dividing the aggregate cash
dividends (based on the latest known annual rate) by the aggregate market value of the stocks in
the group. The bond price information is obtained by calculating the present value of a bond due
in 30 years with a $4.00 coupon and a yield to maturity of a particular year’s indicated Moody’s
A-rated Utility bond yield. The values shown on the ex post risk premium schedules are the

January values of the respective indices.

CALCULATION OF STOCK AND BOND RETURNS

Sample calculation of “Stock Return” colummn:

Stock Return (2008) = [Stock Price (2009) - Stock Price (2008) + Dividend (2008)]

Stock Price (2008)

where Dividend (2008) = Stock Price (2008) x Stock Div. Yield (2008)

Sample calculation of "Bond Return" column:

Bond Return (2008) = [Bond Price (2009) - Bond Price (2008) + Interest (2008)]

Bond Price (2008)
where Interest = $4.00.
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CASE NO. 2008-00354
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QUESTION NO. 1-73
The Journal of Financial Research ¢ Vol. XIX, No. 1 » Pages 59-74 » Spring 1996

THE COSTS OF RAISING CAPITAL

Inmoo Lee, Scott Lochhead, Jay Ritter
University of iflinois at Urbana-Champaign

Quanshui Zhao
City Universily of Hong Kong

Abstract

We report the average costs of raising external debt and equity capital for
U.S. corporations from 1990 to 1994. For initial public offerings (IPOs) of equity, the
direct costs average 11.0 percent of the proceeds. For seasoned equity offerings
(SEOs), the direct costs average 7.1 percent. For convertible bonds, the direct costs
average 3.8 percent. For siraight debt issues, the direct costs average 2.2 percent,
although they are strongly related to the credit rating of the issue. All classes of
securities exhibit economies of scale, although they are less pronounced for straight
debt issues. IPOs also incur a substantial indirect cost due to short-run underpricing.
Most large equity offers include an international tranche, although debt issues do not.

I. Introduction

In this article we present the average costs of raising external capital for
U.S. corporations from 1990 to 1994. Specifically, we report the average spreads
on public equity offerings and debt offerings, along with the other direct costs of
raising capital, as a percentage of the proceeds. We find substantial economies of
scale for initial public offerings (IPOs) of equity and seasoned equity offerings
(SEOs). We also find substantial economies of scale for both straight bond
offerings and convertible bond offerings. Spreads on bond offerings are highly
sensitive to the credit rating of the offering. This article is descriptive in nature;
no theories are tested. Its purpose is to provide benchmark numbers for use by
issuers of securities. We do not address why firms issue the securities they do.
This much broader corporate finance question would have to address taxes,
corporate control, debt capacity, long-run performance patterns, investment-
financing interactions, etc.

We would like to thank Charles Calomiris and Tim Loughran for useful comments on an earlier draft.
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60 The Journal of Financial Research
li. Data and Terminology

Securities Data Company’s (SDC) New Issues database is the primary
source of information. After downloading SDC’s data, we identified outliers and
checked suspicious numbers in other publicly available sources. The New Issues
database includes publicly placed firm commitment offerings only. In all of our
tables, we exclude ADRs and unit offerings.’ We restrict our sample to securities
offered by domestic operating companies, and so exclude closed-end fund and
real estate investment trust (REIT) offerings. We also exclude rights offerings and
shelf registrations.”

We use security offerings from January 1990 to December 1994, a five-
year period of relatively low inflation. Consequently, we do not make any infla-
tion adjustments; all proceeds are the nominal proceeds. Proceeds reflect the gross
proceeds raised in the U.S. and do not include money raised from the exercise of
overallotment options or an international tranche, if any. In the case of equity
offerings, the proceeds include the amount raised from both primary and
secondary components. Primary shares are those being sold by the company,
thereby increasing the number of shares outstanding. Secondary shares are those
being sold by existing shareholders (managers, venture capitalists, etc.), which
neither increase the number of shares outstanding nor provide capital for the
company, Many IPOs include both primary and secondary components, with the
fraction that is primary generally higher for younger companies. A few IPOs,
sometimes involving spin-offs from parent companies, are pure secondaries. All
of our SEOs involve primary shares; we exclude “registered secondaries,” in
which the entire issue is composed of shares being sold by existing shareholders,
from our SEO sample.

For our sample of bond offerings, we exclude issues with a maturity date
of one year or less. Our sample includes both zero-coupon, original-issue discount
bonds, and coupon bonds. We include serial, floating-rate, and reset bonds, as

'ADRs are American Depository Receipts (also called American Depository Shares) that are traded in the
United States for foreign issuers, Unit offerings are bundles of securities (frequently, a share plus a warrant to
buy a share at some exercise price), commonly issued in small IPOs by young, speculative companies taken
public by less-prestigious investment bankers.

*Rights offerings give existing shareholders the right to buy the securities offered, While they are common
in many countries, rights offerings have been rare in the United States during the last twenty years. See Smith
(1977), Hansen and Pinkerton (1982), and Hansen (1988) for a discussion of rights offerings. Shelf registrations
are offerings whereby a company meeting certain qualifications is permitted to issue securities without issuing
a prospectus (taking the securities “off the shelf” and selling them). In our sample period, shelf equity offerings
are practically nonexistent, although there are many bond offerings (typically smaller issues) using shelf registra-
tions that we exclude.
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The Costs of Raising Capital 61

well as traditional coupon bonds.® We exclude mortgage-backed bonds. For zero-
coupon and original-issue discount bonds that are sold for less than their par
value, our percentage spreads and costs are based upon the offer price, and not
the face value. Our convertible bond sample includes only issues that are
convertible into shares of the issuing company. Exchangeable bonds, where the
bond is convertible into shares of a different company, are not in our sample.
None of our convertible bonds has a maturity date of less than five years.

We refer to new equity issues by publicly traded companies as seasoned
equity offerings, reserving the use of “secondary” to identify the source of shares.
Among practitioners, the term “secondary offering” is frequently used to refer to
an SEO. Seasoning refers to whether the security being offered is already publicly
traded; IPOs are unseasoned new issues. For that matter, the term “new issues”
is sometimes used to refer to any security offering, and sometimes used to refer
to equity IPOs alone. Although a new bond issue is an unseasoned new issue, and
therefore a debt initial public offering, we use the term IPO to refer to unseasoned
equity offerings exclusively.

Gross spreads are the commissions paid to investment bankers when
securities are issued. Since buyers do not pay commissions on new security
issues, these spreads implicitly reflect both the buyer and seller commissions.
Other direct costs include the legal, auditing, and printing costs associated with
putting together a prospectus.

ill. Evidence

Average Spreads and Total Direct Costs

In Table 1 we report the average investment banker commissions (gross
spreads) and other direct expenses for four classes of securities: IPOs, SEQs,
convertible bonds, and straight bonds. In addition to reporting the average direct
costs for each class, we also classify issues by proceeds categories. By going
across a row, a reader can see how the expenses vary by security type, holding
proceeds constant. By going down a column, a reader can see the magnitude of
the economies of scale for a given type of security. Also reported is the number
of observations in each category.

In Table 1 the median IPO is $24.4 million, the median SEO is $33.8
million, the median convertible bond is $75 million, and the median straight

ISerial bonds have the individual bonds maturing on different dates, with the coupons varying depending
upon the maturity date. Reset and floating-rate bonds have the interest rate changing periodically, with the new
interest rate determined either by an auction (reset} or a formula (floatess),

Copyright ©® 2001. All Rights Reserved.
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TABLE 1. Direct Costs as a Percentage of Gross Proceeds for Equity (IPOs and SEOs) and Straight and Convertible Bonds Offered by Domestic
Operating Companies, 1990-94.

Equity Bonds
1POs SEOs Convertible Bonds Straight Bonds
Proceeds®
($ millions) N GS E* TDC N GS E TDC N GS E TDC N GS E TDC
2-9.99 337 905 791 1696 167  7.72 556 13.28 4 607 268 8.75 32 207 232 439
10-19.99 389 724 439 1163 310 623 249 872 14 548 3.18 8.66 78 136 140 276
20-39.99 533 701 269 970 425 560 133 693 18 416 195 6.11 89 154 088 242
40-59.99 215 696 176 872 261 505 082 587 28 326 1.04 430 90 0.72 060 132
60-79.99 79 674 146 820 143 457 061 518 47 264 059 323 92 176 058 234
80-99.99 51 647 144 791 71 425 048 4.73 13 243 0.61 3.04 112 1.55 061 216
100-199.99 106 6.03 1.03 7.06 152 385 0.37 422 57 234 042 2.76 408 1.77 054 231
200-499.99 47 567 086 633 55- 326 021 347 27 199 019 2.18 170 179 040 219
500-up 10 52t 051 572 9 303 012 315 3 200 009 2.09 20 139 025 164
Total 1767 731 3.69 1100 1593 544 167 7.1 211 292 0.87 3.79 1092 1.62 062 224

Notes: Closed-end funds (SIC 6726), REITs (SIC 6798), ADRs, and unit offerings are excluded from the sample. Rights offerings for SEOs are also excluded. Bond
offerings do not include securities backed by mortgages and issues by Federal agencies (SIC 6011, 6019, 6111, and 999B). Only firm commitment offerings and
nonshelf-registered offerings are included. Standard Industrial Classification (SIC) codes are from Securities Data Co. (SDC).

*Total proceeds raised in the United States, excluding proceeds from the exercise of overallotment options (SDC variable: PROCDS).

*Number of issues.

“Gross spreads as a percentage of total proceeds (including management fee, underwriting fee, and selling concession) (SDC variable: GPCTP).

4Other direct expenses as a percentage of total proceeds (including registration fee and printing, legal, and auditing costs) (SDC variables: EXPTH/PROCDS)*10).
“Total direct costs as & percentage of total proceeds (total direct costs are the sum of gross spreads and other direct expenses).
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Figure 1. Total Direct Costs as a Percentage of Gross Proeeeds. The total direct costs for initial public
offerings (IPOs), seasoned equity offerings (SEOs), convertible bonds, and straight bonds are
composed of underwriter spreads and other direct expenses. Closed-end funds (SIC 6726), REITs
(SIC 6798), ADRs, and unit offerings are excluded. Rights offerings for SEQOs are also excluded.
Bond offerings do not include securities backed by mortgages and issues by federal agencies (SIC
6011, 6019, 6111, and 999B), Only firm commitment offerings and nonshelf-registered offerings are
included. The numbers plotted are reported in Table 1 for issues from 1990 to 1994,

bond is $100 million. For both IPOs and SEQs, substantial economies of scale
exist in both the gross spreads and the other expenses.

For SEOs, the lack of any diseconomies, even for offerings over $500
million, is inconsistent with the findings of Hansen and Torregrosa (1992), who
report diseconomies of scale for offers over $100 million. Hansen and Torregrosa
use a sample of SEOs from 1978-86, in contrast to our 1990-94 sample period.
Our conjecture is that while diseconomies of scale may have existed for very
large issues before the mid 1980s, a structural change has probably occurred since
then, possibly because of the market’s greater experience with absorbing large
numbers of big offerings. While they are not in our sample, the large number of
multibillion dollar privatizations that have occurred around the world in the last
decade have made megaofferings routine events.

In all of our tables, we report the averages based upon the number of
observations for which we have data. For the gross spreads, SDC reports numbers
for our entire sample. For the other direct expenses, however, many observations
are missing. Consequently, the averages for the expenses are based upon a
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TABLE 2, Direct Costs of Raising Capital, 1990-94: Utility versus Nonutility Companies,

Equity Bonds

1POs SEOs Convertible Straight

Proceeds®
(% millions) N® GS* TDC' N GS TDC N GS TDC N GS TDC

Panel A. Nonutility Offerings Only

2-9.99 332 904 1697 154 791 1376 4 607 875 29 207 453
10-19.99 388 724 1164 278 642 901 12 554 B65 47 170 328
20-35.99 528 701 970 399 570 7.07 16 420 623 63 159 252
40-59.99 214 696 871 240 517 602 28 326 430 76 073 137
60-79.99 78 674 821 131 468 531 47 264 323 84 1.84 244
§0-99.99 47 646 7.88 60 435 484 12 254 319 104 161 2325
10019999 101  6.01 701 137 397 436 55 234 277 381 1.83 238
200-459.9%9 44 565 6.49 50 327 348 26 197 216 154 187 227
500-up 10 521 5.72 g 312 325 3 200 209 19 128 .53

Total 1742 731 1100 1457 557 732 203 290 375 957 170 234

Panel B, Utility Offerings Only

2-8.99 5 940 1654 13 54t 768 0 — _— 3 200 328
10-19.99 1 7.00 8.77 32 459 621 2 513 872 31 086 135
20-39.99 5 7.00 9.86 26 417 496 2 388 518 26 140 206
40-59.99 1 698 1155 21 369 412 6 — —_ 14 0.63 110
60-79.99 1 650 7.55 12 33% 372 0 — — 8 087 113
80-99.99 4 6357 8.24 1T 368 411 1 113 134 g 071 093
100-199.99 5 645 7.96 15 283 298 2 250 274 28 1.06 142
200-499.99 3 588 7.00 5 319 348 I 250 265 16 100 140
500-up 6 - o 1225 231 0 — — I 350 ne
Total 25 7.5 1014 136 4010 492 8§ 333 466 135 1.04 147

Notes: Closed-end funds (SIC 6726), REITs (SIC 6798), ADRs, and unit offerings are excluded from the sample.
Rights offerings for SEOs are also excluded. Bond offerings do not include securities backed by mortgages and
issues by Federal agencies (SIC 6011, 6019, 6111, and 999B). Only firm commitment offerings and nonshelf-
registered offerings are included. Standard Industrial Classification (SIC) codes are from Securities Data Co.
(SDC).

*Total proceeds raised in the United States, excluding proceeds from the exercise of overallotment options (SDC
variable: PROCDS).

*Number of issues.

*Gross spreads as a percentage of total proceeds (including management fee, underwriting fee, and selling
concession) (SDC variable: GPCTP),

‘Other direct expenses as a percentage of total proceeds (including registration fee and printing, legal, and
auditing costs) (SDC variables: EXPTH/(PROCDS)*10).

*Not available because of missing data on other direct expenses.
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more limited number of observations. For computing the average total direct
costs in Table 1 (and other tables), we add the average gross spread and the
average other expenses. In Figure I we show the average total direct costs for the
four classes of securities, categorized by their gross proceeds.

The Appendix table reports the interquartile ranges for both the gross
spreads and the total direct costs. (We report the interquartile range of the offer-
ings for which we have complete data.) The largest variability of spreads occurs
for bonds. As we document below, this can largely be explained based on differ-
ences in the credit quality of the issues.

Utility versus Nonutility Offerings

In Table 2 we report the direct costs of raising capital after categorizing
offerings into utility and nonutility offerings. During the early 1990s, utilities
were relatively minor issuers, representing roughly 10 percent of SEOs and
straight bond offerings, and less than 5 percent of IPOs and convertibles. Spreads
and direct costs are lower for utilities than for nonutilities. This pattern,
previously documented by Bhagat and Frost (1986), may be partly due to the use
of competitive bidding, rather than negotiated deals, for choosing an investment
banker. Alternatively, it may be partly due to the relative noncomplexity of typi-
cal utility offerings.

Debt Offerings and Credit Quality

In Table 3 we report the costs of raising debt capital after categorizing
issues by whether they are investment grade or noninvestment grade.’ Following
industry practice, we classify offerings as investment grade issues if they have a
Standard & Poor’s credit rating of BBB- or higher.®

Inspection of Table 3 discloses that for both convertibles and straight
bonds, spreads are lower for investment-grade issues. For straight bonds, this
difference is especially pronounced. Note that for issues raising less than $60

*If the offerings with missing expense information have systematically higher or lower expenses than those
for which SDC reports information, our procedure would result in biased estimates of average expenses. To
check this, for a sample of bond offerings in 1994 that are missing expense information, we used the Securities
and Exchange Commission’s Edgar clectronic database (hitp://www sec.gov/cgi-bin/srch-edgar) to find the
expense information. The expenses for these issues are representative of those for which S8DC reports
information, suggesting our numbers do not have important biases.

Following the practice of SDC, we report as separate offerings two bond issues by the same company on
the same day if they have different maturity dates, provided they are not explicitly serial bonds. For example,
on September 22, 1994, Southern Pacific Transport issued two bonds, one with proceeds of $8.1 million with
a coupon rate of 7.61 percent, and the other with proceeds of $8.8 million and a coupon rate of 7.77 percent.
We treat these as two distinct offerings.

“The highest credit rating is AAA, followed by AA, A, BBB, BB, B, C, and D, in order of their perceived
defanit probabilities. These ratings are further partitioned by pluses and minuses.

Copyright © 2001. All Rights Reserved.



66 The Journal of Financial Research

TABLE 3. Average Gross Spreads and Total Direct Costs for Domestic Debt 1ssues, 1990--94.

Convertible Bonds Straight Bonds

Investment Grade®  Noninvestment Grade®  Investment Grade Noninvestment Grade

Proceeds®
(% millions) N’ GS* TDCT N GS TDC N GS TDC N GS TDC

2-9.99 0 — — 0 e — 14 038 219 6 - -

10-19.99 0 — — 1 400 567 356 050 119 2 513 74
20-39.99 1 1.75 2.75 9 329 492 64 086 148 9 31t 442
40-59.99 3 1.92 243 19 337 458 78 047 094 9 248 335
60-79.99 4 1.31 1.76 41 276 337 49 061 098 43 307 384
80-99.99 2 1.07 134 10 283 348 65 066 094 47 218 375
100-199.99 20 2.03 233 37 2.5t 3.00 18F 057 081 222 275 344
200-499.99 17 171 1.87 10 246 270 60 050 093 105 256 296
500-up 3 2.00 2.0% 0 — — 1 039 057 9 260 290
Total 50 181 209 127 281 353 578 058 094 446 275 342

Notes: Closed-end funds (SIC 6726), REITs (SIC 6798), ADRs, and unit offerings are excluded from the sample.
Bond offerings do not include securities backed by mortgages and issues by Federal agencies (SIC 6011, 6019,
6111, and 999B). Only nonshelf-registered offerings are included. Standard Industrial Classification (SIC) codes
are from Securities Data Co. (SDC).

°Firms with a BBB - or higher Standard & Poor’s credit rating,

*Firms with a BB+ or lower Standard & Poor’s credit rating,

“Total proceeds raised in the United States, excluding proceeds from the exercise of overaliotment options (SDC
variable: PROCDS).

"Number of issues.

“Gross spreads as a percentage of total proceeds (including management fee, underwriting fee, and selling
concession) (SDC variable: GPCTP).

‘Other direct expenses as a percentage of total proceeds (including registration fee and printing, legal, and
auditing costs) (SDC variables: EXPTH/APROCDS)*10).

million, very few noninvestment-grade issues exist. This reflects that smaller
issues with lower credit quality are commonly placed privately, and thus do not
appear in our sample.

This correlation of credit quality and issue size also explains why in
Tables 1 and 2 straight bond issues do not appear to display large economies of
scale: as the issue size increases, the credit quality of public issuers decreases,
masking some of the economies of scale. Still, in Table 3, where we hold credit
quality constant, the economies of scale for debt issues are more modest than
those for equity issues in Tables 1 and 2. The correlation between issue size and
credit quality also explains why the average spread is so low for bonds with
$40-$59.9 million in proceeds. The average spread of only seventy-two basis
points in Table 1 reflects that for this issue size, economies of scale are largely
realized, while, at the same time, very few noninvestment-grade issuers exist. For
smaller offerings, the lack of economies of scale keeps the average spread high.
For larger offerings, the high proportion of noninvestment-grade issues pushes
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TABLE 4. Direct and Indirect Costs, in Percent, of Equity IPOs, 1990-94,

Proceeds" Total Average Average Direct and
($ millions) Gross Spreads”  Other Expenses®  Direct Costs® Initial Return®  Indirect Costs®
2-9.99 9.05 791 1696 16.36 25.16
10-19.99 7.24 4.39 11.63 9.65 18.15
20-39.99 7.0 2.69 9.70 12.48 18.18
40-59.99 6.96 1.76 8.72 13.65 17.95
60-79.99 6.74 1.46 8.20 11.31 16.35
80-99.99 647 1.44 791 891 14,14
10019999 6.03 1.03 7.06 7.16 12.78
200-499.99 5.67 0.86 6.53 570 11.10
500—up 521 0.51 5.72 7.53 10.36
Totat 7.31 3.69 11.00 12,05 18.69

Notes: There are 1,767 domestic operating company IPOs in the sample. The first four columns express costs
as & percentage of the offer price, and the last column expresses costs as a percentage of the market price.

*Total proceeds raised in the United States, excluding proceeds from the exercise of overallotment options (SDC
variable: PROCDS).

*Gross spreads as a percentage of total proceeds (including management fee, underwriting fee, and selling
concession) (SDC variable: GPCTP).

*Other direct expenses as a percentage of total proceeds (including registration fee and printing, legal, and
auditing costs) (SDC variables: EXPTH/(PROCDS)*10).

“Total direct costs as a percentage of total proceeds (the average total direct costs are the sum of average gross
spreads and average other direct expenses).

*Initial return = 100*{[closing price one day after the offering date (SDC variable: PRIDAY )/offering price
(SDC variable: P)] - 1}. If PRIDAY is missing, PR2ZDAY is used.

"Total direct and indirect costs = (d + €)/(3 + €/100), computed for each issue individually (excluding firms with
other expenses or initial returns missing), and then averaged, where 4 is the percentage of total direct costs, and
e is the percentage initial return.

the average spread up. In other words, the average spread of only seventy-two
basis points for this category is not a typographical error.

Although not reported in any table, the average maturity of bond offerings
is about ten years for all of the proceeds categories and investment grades.

Initial Public Offerings

In Table 4 we report not only the direct costs for IPOs, but also the indi-
rect costs of short-run underpricing.” Inspection of the table reveals that, con-
sistent with previous findings, IPOs are underpriced on average. With average
direct costs of 11.0 percent and average initial returns of 12.0 percent, a typical

"We compute the average initial return only for those offerings for which SDC reports the market price at
the end of the first day of trading or, if this is missing, af the end of the second day of trading. In computing
the average direct and indirect cost, we compute this number for each individua! firm for which we have the
gross spread, other expenses, and the initial return, and then compute the average.
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issuer with an offer price of $10.00 receives net proceeds of $8.90 on a share that
trades at $11.20. Taking the difference between the market price and the amount
realized of $8.90, the total direct and indirect costs amount to $2.30, which is
20.5 percent of the market value of $11.20. In Table 4 the average direct and
indirect cost as a percentage of market value is 18.7 percent, since the average
that is reported is the average of this percentage for each firm. (The average ratio
of costs to market value is different from the ratio of the averages.) This number
is less than the 21.2 percent that Ritter (1987) reports for firm commitment
offerings from 1977 to 1982 for several reasons. First, our 1990-94 sample period
reveals less underpricing than in 1977-1982. Second, we exclude offerings of less
than $2 million, whereas he includes them. Third, spreads have experienced some
downward movement the past fifteen years.® Still, the direct and indirect costs of
going public are substantial.’

Note that we may be understating the extent of the economies of scale.
This is because we are not including the value of any warrants granted to
underwriters as part of their compensation. These warrants are common among
small, speculative offerings underwritten by less-prestigious underwriters. Their
inclusion would boost the average costs of the smallest offerings, but not the
larger offerings. For evidence on the quantitative effect of this omission, see
Barry, Muscarella, and Vetsuypens (1991) and Dunbar (1995).

While the average gross spread on IPOs is 7.31 percent, we find a large
“bunching” at exactly 7.00 percent. Most issues with proceeds of $20-$60 million
have a spread of exactly 7 percent, as shown in the Appendix table.

For IPOs, we include the indirect cost of underpricing in Table 4, but we
do not include this as a cost for other security offerings. This is because of the
lack of economically important underpricing effects for other offerings. Smith
(1977) documents underpricing of 0.5 percent for SEOs. We suspect that much
of this represents the practice of pricing the offering at the bid price, rather than
the mean of the bid and the ask price, and the tendency to round down to the
nearest eighth or integer. For example, if a stock traded at $30.125 bid and
$30.375 ask, it would be common to set a $30.00 offer price. Depending upon
which price had been the most recent transaction price, this would be measured
as underpricing of either 0.4 percent or 1.2 percent. Barclay and Litzenberger
(1988) report excess returns of 1.5 percent for SEOs during the month after
issuing. Since companies typically issue after a large stock price run-up, it is not
clear how much of this 1.5 percent is due to momentum effects, and how

Calomiris and Raff (1995) report that for convertible bonds, the average spread in 196365 was 3.7 percent
and in 1971-72 it was 3.2 percent. Our 1990-94 sample has an average spread of 2.9 percent.

°Beatty and Welch (1996) report the average direct and indirect costs for a sample of 980 IPOs from 1992
to 1994, Whereas we aggregate anditing, legal, printing, and other direct expenses, they report audit expenses
and legal expenses separately. For al] proceeds classes, legal expenses are slightly higher than anditor expenses.
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TABLE 5. Number of Issues Containing an International Tranche for Domestic Operating Companies
That Are Issuing, 1990-94.

Equity Bonds
1POs SEOs Convertible Straight
Int’l Tranche?* Int’'l Tranche? Int'l Tranche? Int’] Tranche?
Proceeds

($ millions) Yes No Yes No Yes No Yes No
2-9.99 2 335 4 163 g 4 1 31
10-19.99 12 3N 12 298 | 13 0 78
20-39.99 45 488 36 389 3 15 0 80
40-59.99 40 175 42 219 0 28 4 86
60-79.99 33 46 45 98 1 46 8 84
80-99.99 25 26 30 41 9 4 2 110
100-199.99 8t 25 72 80 22 35 14 395
200-499.99 39 8 48 7 14 13 13 157
500-up 10 0 8 1 2 1 2 18
Total 287 1480 297 1296 52 159 44 1048

Notes: Closed-end funds (SIC 6726}, REITs (SIC 6798), ADRs, and unit offerings are excluded from the sample,
Rights offerings for SEQs are also excluded. Bond offerings do not include securities backed by morigages and
issues by Federal agencies (SIC 6011, 6019, 6111, and 999B). Only firm commitment offerings and nonshelf-
registered offerings are included. Standard Industrial Classification (SIC) codes are from Securities Data Co.
(SDC).

*If (TOTDOLAMT/PROCDS) > 1.05, the issue is treated as having an international tranche, TOTDOLAMT is
the total proceeds raised globally, and PROCDS is the total proceeds raised in the United States.

much is due to issue effects. Kang and Lee (1996) document that convertible
bonds are underpriced by about 1 percent on average. Straight bonds, especially
those with high credit ratings, seem to be underpriced very little.

International Tranches

In Table 5 we report the frequency with which domestic operating
companies include an international tranche in their offerings. Recall that we are
excluding Eurobonds from our debt offerings and ADRs from our equity offer-
ings. Inspection of the table reveals that equity offerings and convertibles that
raise less than $60 million in domestic trading rarely include an international
tranche. Straight debt offerings, no matter what their size, rarely include an
international tranche. Now, foreign investors can always participate in a domestic
offering regardless of whether it is explicitly marketed overseas. Thus, the exis-
tence/nonexistence of an international tranche largely reflects the degree to which
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the selling efforts are expanded to find international buyers. Domestic operating
companies issuing debt with foreign buyers in mind frequently issue Eurobonds.™

Overallotment Options

The Rules of Fair Practice of the National Association of Security Dealers
(NASD) permit firm commitment offerings to include an overallotment option,
where more securities can be sold if demand is strong.!! Since August 1983, the
size of this overallotment option has been limited to 15 percent of the issue size.
Investment bankers typically have thirty days to exercise this option. In practice,
investment bankers typically presell at least 115 percent of the offering, and then
stand ready to buy back the incremental 15 percent if demand is weak when some
of the buyers immediately sell their securities (a practice known as “flipping”).”*

The NASD Rules of Fair Practice require that investment bankers sell
securities at or below the stated offer price. Normally, all of the securities are sold
at the offer price, but occasionally, if demand is weak, the investment banker
winds up selling some of the securities below the offer price. In this arrangement
the underwriter writes a put option to the issuing firm, with the value of this put
included in the gross spread. The overallotment option can be viewed as a call
option that the issuing firm has written, where investors hold this call.

On securities sold through the exercise of overallotment options,
investment bankers collect the same gross spread as on the rest of the issue.
However, since the direct expenses do not change, these fixed costs are spread
over a larger issue size. Thus, the total direct cost numbers that we report would
be lower if overallotment options were included in the gross proceeds. On the
other hand, since overallotment options are generally exercised only if the issue
is underpriced, the value of this call option is a cost to the issuing firm that we
do not include in our total cost calculations.

In Table 6 we report the frequency with which overallotment options are
used and the frequency with which they are exercised. Inspection of the table
reveals that in recent years, essentially all IPOs have included an overallotment
option. The vast majority of SEOs and convertibles include an overatlotment
option, but straight bond issues rarely do.

"The refative yiclds on Eurobonds versus domestic bonds also play a role in the decision of what to issue
(see Kim and Stulz (1988)).

""Overallotment options are sometimes called Green Shoe options. The Green Shoe Company was apparently
the first company to use one.

“8ee Schultz and Zaman (1994) for evidence on the exercise of overallotment options on IPOs. With IPOs,
if the underwriter expects aftermarket demand to be weak, 135 percent of the issue may be presold, with the
underwriter’s taking a naked short position equal to the amount exceeding 115 percent of the offering. This
allows the underwriter to support, or stabilize, the price by buying back the increment in open market purchases.
These shares are then treated as if they were never issued. If the underwriter expects the price to jump, typically
only 115 percent of the issue size will be presold, to avoid losing money on a naked short position.
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TABLE 6, Number of Issues Containing an Overaliotment Option, for Domestic Operating Companics That Are Issuing, 1998-94.

Equity Bonds
POs SEOs Convertible Straight
Overaliotment Option? Overallement Option? Overallotment Optien? Overallotment Option?
Yes No? Yes No Yes No Yes No
JE— S [ —
Soid? Sold? Sold? Sold?

Proceeds e PR JE——— [ ——

(8 millions) Yes* No* ¥ Yes No 7 Yes No ? Yes No 7
2-9.99 159 115 5t 12 100 41 21 5 0 0 4 0 1 0 4 27
10~19.99 198 151 40 0 209 58 38 5 1 2 8 3 2 1 4 71
20-39.99 306 164 60 3 269 100 49 7 4 2 8 4 6 0 9 74
40-59.99 123 67 25 0 173 50 33 5 6 6 13 3 1 0 1 88
60-79.99 45 27 7 0 81 37 21 4 21 6 16 4 3 0 0 89
£0-99.99 25 17 g 0 44 9 15 53 10 0 3 0 0 1 1 10
100-199.99 54 34 16 2 96 24 28 4 23 2 28 4 4 1 3 401
2060-499.99 21 17 8 1 35 4 14 2 . 7 2 15 3 3 1 1 165
500-up 6 0 3 i ] 2 1 0 0 0 3 0 0 0 1 19
Total 937 592 219 19 1013 325 220 35 72 20 98 21 20 4 24 1044

Notes: Closed-end funds (SIC 6726), RELTs (SIC 6798), ADRGs, and unit offerings are excluded from the sample. Rights offerings for SEOs are also excluded. Bond
offerings do not include securities backed by morgages and issues by Federal agencies (SIC 6011, 6019, 6111, and 999B). Only firm commitment offerings and
nonshelf-registered offerings are included. Standard Industrial Classification (SIC) codes are from Securities Data Co. (SDC).

fOVERAMT >0 and OVERC = Yes, where OVERAMT is the amount that can be raised through the overallotment option snd OVERC is “Yes” if any overallotment

option is exercised.

bf OVERAMT > 0 and OVERC = No.

*1f OVERAMT > 0 and OVERC = Missing.

)If OVERAMT = “~; this may include offerings with missing data on OVERAMT.
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APPENDIX. Interquartile Range of Direct Costs as a Percentage of Gross Proceeds for Equity (IPOs and SEOs) and Straight and Convertible Bonds
Offered by Domestic Operating Companies, 1990-94.

Equity Bonds
1POs SEOs Convertible Bonds Straight Bonds

Proceeds"

(3 millions) Gs* TDC* GS TDC GS TDC GS TDC

2-5.99 8.00-10.00 14.34-19.23 6.50-10.00 10.03-16.16 5.45-6.69 7.38-10.04 0.64-3.38 3.47-6.21
10-19.99 7.00-7.14 9.94-12.44 5.74-6.94 7.42-9.63 4.25-6.00 6.65-9.70 0.35-2.90 1.55-5.68
20-39.99 7.00-7.00 8.82-10.09 5.22-6.00 6.19-7.57 3.00-5.00 4.56-6.50 0.57-3.00 1.10-4.55
40-59.99 7.00-7.00 8.23-9.00 4.73-5.48 5.26-6.31 2.88-3.50 3.63-4.65 0.15-0.71 0.91-2.88
60-79.99 6.55-7.00 7.69-8.51 4.24-5.00 4,51-5.70 2.50-3.00 2.83-3.54 0.65-3.00 0.94-3.64
80-99.99 6.21-6.85 7.26-8.44 3.87-4.75 4.22-5.38 2.25-3.00 2.56-3.66 0.63-2.76 0.94-3.70
100-199.99 5.72-6.47 6.43-7.49 3.15-4.47 3.38-4.89 2.15-2.75 2.36-3.19 0.65-2.75 1.01-3.55
200499299 5.29-5.86 5.92-6.78 2.79-3.58 292-3.79 1.25-2.50 1.40-2.69 0.65-2.63 1.43-3.16
500-up 5.00-5.37 533-595 2.75-3.00 2.82-3.17 1.00-2.50 1.11-2.60 0.29-2.75 1.05-3.18
Total 7.00-7.05 8.57-12.04 4.51~6.08 5.12-8.20 2.25-3.00 2.66-3.96 0.60-2.75 1.02-3.60

Notes: Closed-end funds (SIC 6726), REITs (SIC 6798), ADRs, and unit offerings are excluded from the sample. Rights offerings for SEOs are also excluded. Bond
offerings do not include securities backed by mortgages and issues by Federal agencies (SIC 6011, 6019, 6111, and 999B). Only firm commitment offerings and
nonshelf-registered offerings are included. Standard Industrial Classification (SIC) codes are from Securities Data Co. (SDC).

*Total proceeds raised in the United States, excluding proceeds from the excrcise of overaliotment options (SDC variable: PROCDS).
®Gross spreads as & percentage of lotal proceeds (including management fee, underwriting fee, and selling concession) (SDC variable: GPCTP).
“Total direct costs as a percentage of total proceeds (total direct costs are the sum of gross spreads and other direct expenses).
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The frequency with which overallotment options are exercised varies
across security type. In Table 6 we use the SDC classification where an
overallotment option is considered to be exercised as long as at least part of it is
exercised. In practice, most overallotment options are for 15 percent of the issue
size. Most commonly, either all or none of the additional shares are sold, but
sometimes only part of the overallotment option is exercised. On securities sold
as part of an overallotment option, the spread is the same as on the rest of the
issue.

IV. Conclusions

Firms have many choices for financing their activities: internal versus
external, private versus public, and debt versus equity. This article focuses on
public external financing and documents the cost of this financing from 1990 to
1994. We report the direct costs of raising capital for IPOs, SEOs, convertible
bonds, and straight bonds. These are, respectively, 11.0 percent, 7.1 percent, 3.8
percent, and 2.2 percent of the proceeds. We find substantial economies of scale
for all types of securities, although for straight bond offerings, these are largely
exhausted for proceeds over $40 million. Spreads on bonds are sensitive to credit
quality, with gross spreads more than 200 basis points higher on noninvestment-
grade issues. Except for bonds, most large issues include an international tranche.
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This paper provides an analysis of the choice of method for raising additional equity capitat
by listed firms Examnaton of expenses reported to the SEC indicates that nights offerings
mvolve significantly lower costs, vel underwriters are employed 10 over 90 percent of the
offerings The underwnting mdusiry, finance textbooks, and corporate proxy statements offer
several yustificatrons for the use of underwriters However estimates of the magnitudes of these
argumenis indicate that they are insufficient to jusufy the additional costs of the use of under-
writers The use of underwnters thus appears to be inconsistent with rational, wealth-
masimizing behavior by the owners of the firm The paper concludes with an examnauon of
alternate explanations of the observed choice of financing method

1. Introduction and summary

In this paper I examine an apparent paradox Based on a comparison of
costs, simple finance theory supgests that Iisted firms should use nghts offerings
to raise additional equity caprtal, rather than employing underwriters Yet the
majority of firms choose underwritten offerings, rather than nights offerings

In an underwritten offering, underwriters contract to purchase shares from
the 1ssuing firm at a price usually set within 24 hours of the offering, and then
resell the shares to the public In a nights offering the shareholder receives a
right from the firm giving hum the opuion to purchase new shares for each share
owned Insection 2, I show that with the proper specification of the subscription
price, the proceeds of a rights offering are idenuical to the proceeds of an under-
written offering

Not identical, however, are costs In section 3, I examune the out-of-pocket
costs of underwritten and rights offerings reported to the Secunities and Exchange

*I would like to thank the participants at the Public Utilites Economics and Finance
Semnar, sponsored by AT & T at the Graduate School of Management, University of
California, Los Angeles, and the participants at the Finance Workshop, Graduate School of
Management, Universily of Rochesler, especially M Jensen, ¥ Long, ¥ Maguire, W Mikkel-
son, T Muller, R Rubach, L. Wakeman and J Warner This research 1s supported by the
Managerial Economics Research Center, Graduate School of Management, University of
Rochester
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Commission for issues registered under the Securities Act of 1933 between
January 1971 and December 1975. Rights offerings are significantly less expen-
sive. I also examine additional out-of-pocket expenses associated with both
types of offerings. These include extras (options sold to underwriters), un-
reported expenses such as employee compensation, and the costs of rights
offerings imposed directly on the owners of the firm. With these costs con-
sidered, I find rights offerings still are less expensive than underwritten offerings.

It has been suggested that selling efforts by underwriters raise stock prices
while rights offerings lower them. In section 4 I study price behavior around
the date of the offering. I find no empirical support for the hypothesis that
abnormal positive returns are associated with underwritten offerings. Moreover,
underwriters appear to set the offer price below the market value of the stock
by at least 0.5 percent. While stock prices fall when rights are issued, the fall
equals the market value of the rights received by the shareholder. Examination
of the total rate of return to shareholders around the offer date indicates no
abnormal returns; thus the wealth of the firm’s owners is not reduced by a
rights offering.

Section 5 provides an examination of other benefits presumed to accrue from
the use of underwriters. Finance texts, corporate proxy statements, and the
underwriting industry itself claim theexistence of advantagesin timing, insurance,
distribution of ownership and from future consulting advice. My estimates of
the magnitudes of the costs and benefits associated with these arguments are
not sufficient to outweigh the lower costs of rights offerings as a means of raising
capital. I can find no differential legal liability associated with the use of rights
offerings which might explain the observed use of underwriters. Furthermore,
there is no apparent difference in the sets of firms employing the alternative
methods which could attribute the reported cost differences to selection bias.

In section 6, I offer a two-part hypothesis which is consistent with the
observed frequency of employment of underwriters, with their higher costs, by
the majority of listed firms. First, since managers’ and directors’ interests are
different from those of shareholders in general, their financing decisions are not
always in the best interests of the owners; benefits flow to management from the
use of underwriters although not to shareholders. Second, I hypothesize that the
cost to shareholders of monitoring their directors and managers is greater than
the cost imposed by the choice of the more expensive financing method.

In section 7 I briefly present my conclusions.

A detailed description of the institutional arrangements for rights offerings
and underwritten offerings is not easily available; I have provided one in
Appendix 1. The reader unfamiliar with this institutional material will find it
valuable to read this appendix before the body of the paper.

Appendix 2 presents a Black-Scholes (1973) option pricing analysis of rights
issues and underwriting contracts, given here since general equilibrium analyses
of these contracts have not been published.
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2, Comparison of proceeds from rights and underwritten offerings

In a firm commitment underwritten offering, the underwrting syndicate
purchases the new shares from the firm at an agreed upon price, and offers the
shares for sale to the public at the offer price 1f the shares cannot be sold at the
offer price, the underwriting syndicate breaks and the shares are sold for
whatever price they will bring The underwniters bear the risk associated with
adverse price movements, the proceeds to the firm are guaranteed Of course
the difference between the offer price and the proceeds to the firm are expected
to compensate the underwriter for bearing this risk

In a rights offering, each shareholder receives one right for each share owned
This right 1s an option 1ssued by the firm to purchase new shares The right
states the relesant terms of the option, specifying the number of rights required
to purchase each new share, the subscription price for each new share, and the
expiration date of the option Since issuing rights 1s costly, 1t 1s 1n the firm’s
interest to nsure the success of the offermg A lower subscription price for the
rights provides this insurance, a lower subscription price raises the market value
of the night and reduces the probability that at the expiration date of the nights
offering the stock price will be below the subscription pnce There 15 a cor-
responding fall in the market value of the stock, but this fall 1s like a stock spht
It does not affect the wealth of the owners of the firm !

If the shareholder does not exercise s rights, or does not sell his rnights to
someone who will exercise the rights, his wealth 1s reduced by the market value
of the rights Thus the firm can make the probabihity of failure of the nights
offering arbitranily small by setting the subscription price low enough

Thus, smnce nights offerings and underwritten offerings can be specified so that
the amount of capital raised by each 1s essentially equivalent, the decision as
to which method to employ depends on the costs, the firm should employ that
method which has lower net costs

3. Qut-of-pocket expenses of rights and underwritten issues

“Expenses involved in a preemptive common stock rights offering are signifi-
cantly greater than expenses involved fn a direct offering of common stock

'"The adjustment for the ‘spht effect’ of a rights offering can be calculated as follows The
ex-nights price of the shares, £;, equals the with-rights price, P,,, minus the value of the night,

R
Pp=pPy~R.

Ignoring the ‘ophion value' of the right, the market value of a right i1s the difference between
the ex-rights price and the subscription pnice, £, divided by the number of rights required to
purchase one share,

R = (P~P)n
Substituting the second expression mnto the first and simphifying yields
P, = (nP,+P)(n+1}
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to the public due to additional printing and mailing costs, expenses associated
with the handling of rights and the processing of subscriptions, higher under-

writers’ commissions and the longer time required for the consummation of
financing.” 2

3.1. Reported out-of-pocket expenses

To examine the out-of-pocket expenses referred to in the quotation above
(from Commonwealth Edison’s 1976 proxy statement) I obtained a tape from
the Securities and Exchange Commission covering the reported costs of all
issues registered under the Securities Act of 1933 between January, 1971 and
December, 1975. The tape contains data covering the following costs: (1) com-
pensation received by investment bankers for underwriting services, (2) legal
fees, (3) accounting fees, (4) engineering fees, (5) trustee’s fees, (6) listing fees,
(7) printing and engraving expenses, (8) Securities and Exchange Commission
registration fees, (9) Federal Revenue Stamps, and (10) state taxes.

To restrict my analysis to equity issues by listed firms, I established the
following criteria for inclusion: (1) the offering is of common stock and contains
no other classes of securities; (2) the company’s stock is listed on the New York
Stock Exchange, American Stock Exchange, or a regional stock exchange prior
to the offering; and (3) any associated secondary distribution is less than 10 per-
cent of the gross proceeds of the issue. Table 1 is based on the issues meeting
these criteria.

The data summarized in table 1 contradict Commonwealth Edison’s Proxy
Statement. My information, consistent with findings of previous SEC studies,?
indicates that costs are highest for underwritten public offerings, and lowest for
pure rights offerings. Furthermore, the difference in costs is striking. For a
$15 million issue, the reported cost difference between an underwritten public
offering and a pure rights offering is 4.83 percent, or $720,000; and for a $100
miltion issue the cost difference is 3.82 percent, or $3,820,000.* Yet under-
writers were employed in over 93 percent of the issues examined.

3.2. Extras

Systematic understatement of the costs of underwriting presented in table 1
occurs because extras are omitted. Extras refer to the warrants which are
associated with some underwritten issues and are used as partial payment to the
underwriter. The warrants are options which are usually convertible into the

2Commonwealth Edison Proxy Statement, 1976.

3See SEC (1940, 1941, 1944, 1949, 1951, 1957, 1970, 1974).

*Qne empirical regularity in the data presented in table 1 should be noted. To a first approxi-
mation, the differcnces in costs among financing methods are explained by the differences in
underwriter compensation. Compare ‘Other Expenses’ for Underwriting and Rights with
Standby Underwriting with *Total Costs® for Rights.
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Costs of flotation as a percentage of procceds for 578 common stock 1ssues registered under the Securities Act of 1933 during 1971-1975 The
issues are subdivided by size of sue and method of financing  underwniting, rights with standhy underwriting, and pure nghts offerng *

Underwriting Rights with standby underwniung Rights
Compensa- Other Total cost Compensa- Other Total cont Total cost
tionasa expenses as as a HONAsa  eXpentesas ava asa
Sizz of nwue perceni of  apercent  percent of percentof  apercent  percent ol percent of
(3 nullions) Number proceeds of proceeds proceeds Number proceeds  of proceeds proceeds Number proceeds
Under 0 50 0 - - - 0 - - - 3 899
05010099 6 696 678 1374 2 343 480 824 2 459
1003199 I3 1040 4 89 1529 5 636 415 10 51 5 490
2000499 61 659 287 947 Y 520 288 506 7 285
50010999 66 550 153 703 4 392 218 610 6 139
1000101999 91 484 071 " 555 1 414 121 5138 3 072
2000 10 49 99 156 430 037 467 12 384 090 474 1 052
5000 to 99 99 70 397 031 418 9 396 0 470 2 021
1000010 50000 16 381 014 395 5 isn 050 400 9 013
Total/Average 484 502 {15 617 56 432 173 605 38 245

sjesues are included only if the company's stock was Isted on the NYSE, AMEN or regional exchanges prior to the offering, any associated
secondary distribuiton represents less than ten percent ol the total proceeds of the 1ssue, and the offering contains no other types of securities
The cosls reported are (1) compensalion received by invesiment hanhers for underw riting services rendered, (2) legal fecs, (3) accounting fees,
(4) enzineerg fues, (5) trustees’ fees, (6) lisung fees (7) prinling and engraving expenses (8} Securities and Exchange Commussion registrauon
fees (9) Federal Revenue Stamps, and (10) state taxes
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stock of the firm at prices ranging fiom well below to considerably above the
offerg price When the underwriters acquire these warrants at a price below
their market value, this represents a form of compensation to the underwriter,
and 1t 1s not included 1n table |

Although extras have historically been most often associated with new issues,
therr use in the compensation of underwriters of seasoned firms 1s not unusual
For the years 19711972, the SEC (1974) reported that of the 1,599 1ssues which
were underwritten, 530, or 33 | percent, included estras However, since extras
were cluded primanly with the smaller offetings, the total dollar volume of
1ssues with extra compensation was only 7 percent of the gross proceeds from
all underwnitten offerings

The average exercise price of the warrants granted as a percentage of the
offering price was 11 72 percent A lower bound on the value of the option 15
the difference between the subscription price of the offering and the exercise
price of the extras, here that 1s 88 28 percent of the subscription price > Since
these warrants are typically purchased by the managing mvestment banker at a
mimmal price, usually one to ten cents, the options appear to be significautly
underpriced The SEC also found that the average ratio of shares granted the
underwniters through extras to the number of shares offered in the underwriting
was 7 99 percent To assess the impact on the figures reported in table 1, assume
that the value of the warrant 1s 80 percent of the offering price, that the under-
writer pays 5 percent of the offering price for the extras, and that the ratio of
warrants recetved as extras to shares offered through the underwniting 1s 0 07,
then the compensation represented by the extras would be 4 95 percent of the
total proceeds These numbers suggest that for the issues employing extras, the
figures m table I understate the underwriters’ compensation on the order of
50 to 100 percent

33 Unreported out-of-pocket expenses

Such 1tems as the opportunity cost of the time of the firm’s employees and
postage expenses® are not included 1n the summary of costs reported 1n table ]
However, unreported employee expenses are unlikely to explain the deviations
reported 1 table | For a $15 million 1ssue, the $720,000 difference would not
be explained 1f 20 employees with an average salary of $30 thousand worked

5This 1s a conservatine estimate of the value Merton (1973) has demonstrated that the loner
bound on the value of an option 1s the difference between the stock price and the discounted
e\ercise price

SAlthough postage expenses are not reporled to the SEC, estimates were obtamed from
summaries of expenses reported to the New York State Public Uthiies Commussion for a
sample of firms For the sample, the maximum postage expense as a percentage of total
proceeds was one-tenth of one percent Even If thiy were understated by a factor of ten, 1t
would be of msufficient magnitude to explain even the smallest reported difference 10 costs
Moreover, the marginal postage expense could be reduced to zero by mailing the nights with
other required maihings, such as dividend checks or quarterly reports
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full time on a rights offering for a year For 2 $300 mullion issue the difference
n reported costs of underwriting versus a rights issue exceeds $11 milhon, st
would require over 350 man-years to explain this difference

It should be noted that expenses allocated to raising capital do not reduce the
tax hability of the firm 7 These expenses are deducted from the capital account
without affecting the income statement Thus, the use of internal resources can
lower the tax hability of the firm 1f 1t 1s more expensive for the Internal Revenue
Service 10 monitor the allocation of mternal resources between captal rasing
acnvities ard other actunviues In the above examples, if the firm’s marginal tax
rate 1s 50 percent, and if they were able to deduct all their wages for tax purposes,
the required number of man-yeats to explam the reported cost chfferential would
be doubled

There are strong reasons to beheve that table 1 also omits sigmuficant un-
reported costs of the issuing firm’s employees’ time for underwritien offerings
There are important parameters (e g . the offering price and the fee structure)
which must be negotiated between the undervwriter and the representatives of
the firm, these parameters have wealth imphcations for the owners of the firm
as well as the underwriter Such negotiation can be lengthy and usually directly
volves top management These unreported costs of underwnting must be
signficantly greater than the costs of setung a subscuption price for a nights
1ssue, since the subscription price has no wealth implications for the owners of
the firm as long as 1t 1s low enough to ensure that the rights will be exercised

Moreover, with an underwritten 1ssue the firm has the same tax incentives to
substitute iternal for external resources if it 1s more expensive for the IRS to
momtor the allocation of costs of internally acquired resources to capntal raising
activities than of those which are externally acquired Thus, 1t 1s not clear that
rights offerings employ fewer unreported internal resources than do under-
written offerings

34 Costs imposed directly on shareholders

If a shareholder chooses to sell his rights, he incurs transactions costs and tax
habilittes These costs, although not borne by the firm, are relevant because they
affect the wealth of the owners ®

If the firm sells bouds rather than stock, the costs of selling the issue can be amortized over
the Iife of the issue In no case, however, may these costs be expensed either for tax or reporting
purposes

8There 1s a limtted benefit from issuing rights to the owners of the firm under Regulation T,
the Federal Reserve regulation restricting margin credit For an owner who wishes to borrow
10 acquire addiuonal stock, Reg T provides for the establishment of a *Special Subscription
Account’ which lowers the effective margin requirement by permitung a customer to purchase
on an mstaliment basis a margin security acquired through the exercise of subscription rights
expiring within 90 days Under this provision, 75 percent of the market value of the acquired
stock can be borrowed mstially Quarterly installments are required over a 12 month pened to
bring the posiion up to proper margin
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To determme the impact of the selling costs, let us assume generally extreme
values for the relevant parameters For small dollar transactions (less than
$1.000), the brokerage fee can be as much as 10 percent And for nghts, the
bid-ask spread can be as high as 10 percent, this represents another selling cosl
IT half the bid-ask spread 1s taken as an implicit selling cost the total cost can
be as much as 15 percent of the value of the rights To make the figures com-
parable to those n table I, calculate transactions costs as a fraction of the
proceeds of the offering to the firm The 15 percent must be multiplied by the
ratio of the value of the rights to the total proceeds For the offerings m the
sample. this 1atio was approximately 10 percent If all mdividuals sold their
rights, transactions costs would be 1 50 percent ol the proceeds, a figure less
than the difference 1n transactions costs for any repotted 1ssue size © But rights
offerings are generally 50 percent subscribed by eusung <hareholders who do
not beat these transactions costs '® Therefore this cost appears to be less than
one peicent

Selling rights also has tax consequences for the shareholder For tax purposes.
the cost basis of the stock must be allocated between the stock and the nights
when the rights are recenved based on the market values of the rights and stock
at that time '* The acquistion date of the rights for tas purposes s the date on
which the stock issuing the rights 1s acquired If the stock has risen in value
since 1t was acqinred, a relevant cost of employing a rights offering 15 the
difference between the shareholder tax hability mcurred now and the present
valueofthe taxes which would have been paid had the rights 1ssue not occurred '

To determine the timpact of this cost again postulate generally extreme values
for the relevant parameters Assume (1) that the marginal ta\ rate for the
average shareholder 1s 50 percent (note this would be an unattainably high rate
if the capital gain were long tern), (2) that in the absence of the rights offering
the taxes could have been postponed forever (3) that the allocated cash basis
for the nghts 15 50 percent of the current rights price (4) that the ratio of the
value of the rights to the proceeds of the issue 15 10 percent, and (5) that only
20 percent of the current stockholders subscribe to the rights offering In this

9Note that since the espenses assaciated with ramg equity capital are not tax deductible,
these figures are comparable without lurther adjustment

10 Estimates vary but ballpark figures on how mvestors react {10 nghis offerings] are as
follows 50°, exercise their 1ights 40°, «ell out for cach, and 10°, do nothung [ Vanshing
Raghts' (May 2, 1977) Barrons p 25

UIf the faie market \alue of the rights 15 less than fitieen percent of the tarr market value
of the stock, the shareholder can choose to set the basis of the rights at zero leasmg unaftected
the basis ol the stock The shareholder mught choose this alternatne if the cost of the book-
heeping exceeded the present value of the tax saving or 1l he antcipated being in a higher 1ax
bracket when his remarning holdings were sold

12Gee Bailey (1969) for a discussion of the eflective rate of capial gains tax, dincounted to
reflect the Labihty deferral
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case, the cost would be 2 percent of the capital raised by the firm This 1s less
than any reported cost differential in table 1 '3

One other argument involving shareholder-borne costs has been offered by
Weston and Brigham (1975) They argue that in a nights offering some stock-
holders may neither exercise nor sell, and by allowing thewr nights to expire
unexercised they mcur a loss '¢ However, 1f an oversubscription privilege 1s
employed with the offering, current owners in the aggregate recetve full market
value for the shares sold Admittediy, the oversubscription privilege affects the

distnbution of wealth among the owners, but it does not impose costs on owners
as a whole

4. Security price behavior associated with rights and underwritten offering

4 1 Rughts offerings lower the stoch price

A rights offering, under market conditions then existing, could well have a
long-term depressing effect on the market price of the stock ™" *7

Gyven the mvestmeni policy of the firm, a nghts offering will lower the price
of the stoch 1n both the short run and n the long run as AT&T s Provy
Statement suggests But this s irrelevant to the choice of financing methods
because the drop 1n price 1s hot a reduction in the wealth of the owners and thus
cannot be cansidered a cost of a rights 1ssue

The fall in the stock price when rights are 1ssued can be illustrated by the
followmg argument Rights give the shareholders the option 10 purchase new
shares at less than market prices Other things equal, the total marker value of
the firm after a nights offering, ¥, will'then be the previous value, ' plus the
subscription payments, §

V=V<+S (M

The per share price before the offering 1s V'/n, where u 1s the numbe: of old
shares If m new shares are sold, the per share price after the offering,
(V' +S)/(n+m) must be less than the price per share before the offering '®

U5If 1axes were important, firms would avord rights offerings when share prices had nisen
However the ewidence presented in table 2 shows that, on average, firms have had abnormal
postlive price changes during the 12 months before an offering

V6Stackbrokers holding securniies for safekeeping do not allow the warrants to expire
unexercised If no mstructions are received, the broker will sell the rights immediately before
expiation

Y?Amencan Telephone and Telegraph Co, Nouce of 1976 Annual Meeung and Proxy
Statement

1BAlso note that arbirage profits must not be available When a stock trades ex nights, a
right s 1ssued for each share outstanding At the ex nights date, the expecied change in the
stock price nust equal the expected value of the right, or profit opportunities would exist (f
the sum of the ex rights value of the stock plus the value of the right at the ex rights date were



282 C.W. Smith, Jr., Costs of underwritten versus rights issues

The fall in the stock price on the ex rights day is similar to the expected fall in
the stock price at the ex dividend date. The two cases differ only in what is
distributed — in the latter instance cash, in the former rights. Thus, the fall in
the stock price simply reflects the fact that the shareholders have been given a
valuable asset, the right.

The argument that the fall in the stock price is a relevant cost of a rights
offering also appears in two related forms: (1) if an underwriter is used, the
firm can raise a greater amount of capital with the same number of shares;
(2) arights offering lowers the earnings per share of the firm.? Both statements
are true but if the fall in the stock price equals the market value of the rights,
then the impact of the additional shares issued through the rights offering is the
same as that of a stock split and the wealth of the owners of the firm is
unaffected,

To examine whether, after correcting for the expected normal fall in the stock
price, there were also abnormal price changes,?® I studied the 853 rights
offerings on the CRSP master file between 1926 and 1975. Following Fama,
Fisher, Jensen and Roll (1967), I estimated the regression,

Rj = aj+ B R+ e, @)

where R;, is the return to security j in month ¢, adjusted for capital structure
changes (including rights offerings) and R, is the return to the market portfolio
in month 2. I estimated (2) for each of the 853 offerings, using data from the
CRSP monthly return file, excluding the 25 months around the date of the
offering, Setting ¢ = 0 for the month of the rights offering, I used the estimated
a; and f; to calculate the g;, for each security for the 25 months around the
offering. I then calculated the average residual over all firms for each month
in the interval —12 to +12. The average residuals were then cumulated from
month — 12 to the event month. The results are presented in table 2 and figure 1.

In the months subsequent to ‘event month minus two’ the average residuals

systematically different from the value of the stock immediately before the ex rights date, then
profits could be made by taking an appropriate position in the stock upon the announcement
of the rights issue,

19“Thus, if the amendment [to remove the preemptive right from the corporate charter] is
adopted, the company will be able to obtain the amount of capital needed through the issuance
of fewer shares. Over a period of time this will result in slightly less dilution, higher equity
value] per share and better earnings per share.” [Commonwealth Edison Proxy Statement,
1976.

20E o Commonwealth Edison suggests, ‘Selling pressures often unduly depress both stock
and rights values during the two or three week offering period which is a practical necessity
when stock is sold with preemptive rights. Because the majority of stockholders do not exercise
their rights but offer them for sale, the market value of the rights is driven far too low.
Qutsiders are then able to benefit by selling large amounts of stock during the offering period
while buying rights for almost nothing and then exercising their rights to purchase stock at a
discount to cover their sales, As a result, rights offerings tend to cost the company more than
the rights themselves are worth to the stockholders who get them.’
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are all insignificantly different from zero?! and there is no significant sign
pattern in the time series of average residuals. The cumulative average residuals
in table 2 are also at approximately the same level three months before the

Table 2

Summary of average residual and cumulative

average residual analysis of 853 rights offerings

between 1926 and 1975 for the 25 event months
{—12 1o +12} surrounding the offer date.

Event Average Cumulative
month residual average
-12 0.00721 0.00721
~11 0.01004 0.01728
-10 0.00255 0.01980
-9 0.00629 0.02609
-~ 8 0.00388 0.02997
-7 0.01062* 0.04059
- 6 0.00750 0.04809
-5 0.00622 0.05431
—~ 4 0.01334* 0.06765
- 3 0.00662 0.07427
-2 0.01624* 0.09051
-1 —0.00649 0.08401
0 -0,0073% 0.07663
+1 0.0077% 0.08441
+ 2 0.00412 0.08853
+ 3 0.00405 0.09258
+ 4 -0.00110 0.09149
+ 5 —0.00047 0.09102
+ 6 0.00053 0.09155
+ 7 —0.00338 0.08817
+ 8 --0.00387 0.08430
+9 0.00256 0.08686
+10 --0,00264 0.08422
+11 —0.00013 0.08408
+12 -0,00476 0.07933

*Greater than 2. (Computation of the standard
deviation is described in footnote 21.)

offering, on the date of the offering and 12 months after the offering. The
significant positive residuals prior to the offer date are to be expected because
of selection bias; firms which raise capital tend to have been doing well.

21As an estimate of the dispersion of an average residual, the approximation
6% = (@2 r* W1 ~r?)N
was employed where o2, is the variance of the market return, r2 js the squared correlation
coefficient between the return to an asset and the market return, and N is the number of

securities in the sample. If oy, is 0.089 [from Black Jensen Scholes (1972)}, r2 = 0.25, and
N == 853 then ¢? = 0,000028 and o = 0.00528.



284 C W Snuth, Jr., Costs of underwritien versus rights issues

The results presented m table 2 are consistent with previous studies of this
question Nelson (1965) examined all the rights offerings by firms histed on the
New York Stock Exchange between January 1, 1946 and December 31, 1957.
He found after the price series 1s adjusted for the ‘sphit effect’ in the rights
offerings and general market movements are removed, prices six months after
a nights offering are not significantly different from prices six months before the
offering 22 Scholes (1972) found that the price of shares generally rose in
value before the issue, fell 03 percent during the month of the issue, but
experienced no abnormal gains or losses after the issue

021
IR L I ns talatols huiuts it Ittt bttt 20
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Fig 1 Plot of average residuals for 853 rights offenings between 1926 and 1975 for the 25 event
months [—12 to + 12] surroundmg the offer date

4 2 Underwriters increase the stock price

Some argue that underwriters cause an ncrease m the stock price (1) by
increasing ‘public confidence’ through external certification of the legal,
accountmg, and engineermg analyses and (2) by the selling efforts of the under-
writing syndicate.??

To examine the behavior of stock prices around the offer date of under-
written offerings and rights offermgs, 1 obtained the returns for those securities
which were included both 1n the sample of 578 firms covered n table 1 and on
the CRSP daily return file There were 344 underwritten offerings and 52 rights
offerings 1n this sample I set the offer date equal to day zero for all offenings
and formed a portfolio of underwritten offerings and a portfolio of rights
offerings 1 weighted securities in the portfolio of underwnitten offerings so that

22The *spht effect’ adjustment used by Nelson s derived in footnote |
#3See e g Bugham (1977, pp 473-474)



C.W, Smith, Jr., Cosis of underwritten versus rights issues 285

the two portfolios had equal betas. Then I calculated the difference in the
portfolio returns for the 130 days before and 130 days after the offerings. The
difference in average returns between two portfolios with equal risk will measure
abnormal returns from either underwritten offerings or rights offerings. Table 3
presents the results for the period 20 days before the offering to 20 days after the
offering; and figure 2 graphically presents the results for the period 40 days
before to 40 days after the offering.

The average difference in returns to the two portfolios over the 260 days
around the offer date is +0.00006, with a sample standard deviation of 0.00265.
Therefore rights offerings have marginally higher returns during the 40 days
around the offer date, but there is no obvious abnormal price behavior around
the offer date for either underwritten offerings or rights offerings.

0.0075 4
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0.0045

0.0030

th,“ l” UIH hll!un;.

~0.0030 -

~Q,0045 4

DIFFERENCE IN PORTFOLIO RETURNS

~0.0060 4

~0.0075 4 v Y Y T T T T T
-40 -30 ~20 -10 Q 10 20 30 40

EVENT DAY

Fig. 2. Differences in daily returns between a portfolio of 52 rights offerings and a portfolio of
344 underwritien offerings for the 81 event days [—40 to -+40] surrounding the offer date.
(Portfolio weights are adjusted so that the two portfolios have the same beta.)

That underwriters are unable to generate abnormal positive price behavior
should not be surprising. The firm always has the option of disclosing more
information than is required by the Securities and Exchange Commission.
The firm will expend resources on certification by external legal, accounting,
and engineering firms until the net increase in the value of the firm is zero.
Since the firm can contract for external certification of any disclosure, the benefit
of whatever ‘expert’ valuation by the investment banker associated with an
underwriting is limited to the difference in costs between certification through
the underwriting process and independent certification.

But if underwriters are employed they influence the firm’s decision about the
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Table 3

Differences in daily returns between a portfolio of 52 nights offerings and a

portfoho of 344 vnderwntten offerngs between January 1971 and December

1975 for the 41 event days [—20 (o +.0] surrounding the offer date (Portfolio
weights are adjusted so that the two portfohios have the same beta )

Event Rights average Underwritten Difference Cumulative
day return average return {nights-und) difference
-20 -0 000361 —0 003007 0002646 0002646
-19 —-0001642 -~0 001523 -0 0600120 0002526
—18 0000072 ~0 001361 0001433 0003959
-17 —0001325 0 000175 —0 001500 0002458
-~16 -~ 0001134 -0 000231 — 0 000902 0001556
—-15 —0002865 ~0001229 —0001636 — QO 0600080
—-14 -0 002245 0000732 —0 002977 -0 003057
- 13 ~0 004471 0000949 - 0005420 -0 008477
—12 0001722 0001110 000061 ~0 607866
~11 —0 002834 ~ 0 000264 -~ 002570 -0 010436
-~10 -0 001226 -0 000125 -0 001102 —-0011538
-9 0001961 0 000960 0001000 -0 010537
- 8 ~0 004966 0001151 -0 006117 ~0 016654
-7 0001031 0001327 — 0000296 ~0 016950
- & 0012433 —0 001257 0003690 -0 013260
- —0 002373 0002069 —0 004442 ~0 017702
H 0002180 0001382 0 000797 -0 016905
-3 0001978 —0001284 0003262 —00)3642
- 2 —Q0 000570 —0 000557 — 0000013 -0 013656
-1 0004425 —0 000803 0 005228 -0008428
0 0001413 0000583 0000829 -~ 0007598
1 -0 000000 0 000054 ~ 0 000054 -0 007653
2 0003127 -0 000605 0003732 ~0003921
3 -0001182 -0 000700 -0 000482 -0 004403
4 0003059 -0 001155 0004254 —0 000149
5 0005288 0000710 0004577 0004428
6 0000311 0000477 -0 000166 0004262
7 ~ 0002551 0000206 -0 002757 0001505
8 0004396 0001072 0003324 0004829
9 0000851 0000221 0000630 0005458
10 0001601 0000720 0000881 0006339
1 0004703 0000768 0003934 0010273
12 0 002369 0 000099 0002271 0012544
13 0004764 —0 000502 0005267 0017811
14 -0 000734 -0 000495 — 0000239 0017572
15 0 002944 —0 000527 0003471 0021043
16 -0 001089 —0 000790 -0 000299 0020744
17 -0 001809 0003065 —0 004874 0 015870
18 0001228 -0 002196 0003424 0019294
19 0000169 0 000458 —0 000289 0 019004
20 -0 000823 0000711 —-0001534 0017471
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Jeve] of disclosure The underwriters will request that level of disclosure for
which the margmal private costs and benefits to the underwriter are equal
Given the legal Liability of underwrniters under the 1933 Act, the mcentives of
the firtm and underwriter can differ Any divergence from the level of disclosure
which maximizes the market value of the firm imposes a cost on the shareholders,
and underwniters do ask for ‘comfort letters’ from accountants, frequently
requiring expensive auditing procedures not produced withont underwriters
Thus, 1 conclude that the disclosure incentives of the underwriters lead to an
over-investment 1n information production However, the costs of this over-
mvestment should be reflected n the figures in table |

43 Do underwriters underprice the securities?

In Ibbotson’s (1975) study of unseasoned new 1ssues he found that the offer
price on average Is set 114 percent below the market value of the shares If
seasoned new ssues are also underpriced, the difference between market value
and offer price would represent anotlier cost of employmng underwriters

There are reasons to believe that underwniters underprice the seasoned new
issues For a firm commitment underwriting agreement the Rules of Fair
Practice of the National Association of Securities Dealers?# require that once
the offer price 1s set, the underwriter cannot sell the shares at a higher price.
If the offer price 1s set above the market value of the shares excess supply results
If the offer price presents a binding constraint to the underwriter, the limit order
placed with the specialist by the managing underwriter results sn the purchase
of additional shares at the offer price If continued this purchasing would cause
the underwriting syndicate to break Since very few underwriting syndscates
break,2? the imphication must be either that the offer price 1s generally set below
the market value of the shares, or that the offer price constraint can be cir-
cumvented

There are two ways in which the offer price could be circumvented First,
for hot ssues (1e, underpriced issues for which there 15 significant excess
demand) the underwniters allocate the shares to preferred customers One way
to achieve preferred customer status s to purchase issues for which there is an
excess supply Second, underwnters employ ‘swaps’ In a swap, the underwriter
buys another security from a customer while selling the underwnitten security at
the offer price Through this tie-in sale, the underwriter can shift the profit or
loss These two tying arrangements allow the underwriter to mimmze the
impact of the regulation

24Ajthough the rules of fair practice were established by the NASD, and not Congress or
the SEC, there 15 httle difference in the impact These rules are a response to the SEC's self
regulatory position If the SEC found them unsatisfactory the SEC could establish superseding
regulation

258ee History of Corparate Finance for the Decade (1972)
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To see 1f seasoned new issues are underpriced I calculated the return fiom the
closing price the day prior to the offer date to the offer price, and the return from
the offer price to the close on the offer date For the 328 firms with the requisite
data, the average return from the close to the offer price 1s —0 0054 and the
average return from the offer price to the close on the offer date »s +0 0082
For the 260 days around the offer date the average daily return 1s 0 0005 with
a sample standard deviation in the time series of average returns of 00013
Therefore, both figures, although much smaller than the 11 4 percent found by
Ibbotson, are sigmficantly different from the average daily return 2¢ Thus the
underpricing 1mposes an additional cost on the owners of the firm of between
05 and 08 percent of the proceeds of the i1ssue, a cost which 1s not reflected
10 table |

5. Miscellaneous arguments favoring underwritten offerings

51 Insurance

It 15 frequently argued that employmng an underwriter provides an “msurance
pohicy . reducing uncertainty of the offering’s success 7 In effect, the firm

260ne difference between Ibbolson’s unseasoned mssues and the seasoned issues exanined
here 15 that the unseasoned shares trade on the OTC market One hypothems which has been
suggested to explain the dyfterences in the resulty 1s that the underpricing 1> a method of com-
pensating the underwriter for mamtaining a secondary market in the secunty Although the
argument can explain why underwniter’s compensation (including underpricing costs) for un-
seasoned 1ssues 1s higher than for seasoned 1ssues 1t does not esplain the differential undet-
pricing

*7Another type of ‘imsurance’ might be relevant If matenal errors are found mn the regis-
{ration statement of a public issue, parues who.allege damage can bring suit The suit typically
names as co-defendants the firm, the board of directors of the firm, the firm s accountants, and
the firm s underwniter If the underwriter assumes a large share of the habiity for the error,
sheltening the firm from suit, then the underwnter will receine a normal compensation for
bearing that nisk

Direct evidence on the hypothesis that underwriters reduce the firm’s liability 1 case of a
sutt ts expensive 1o oblain, economue studies of securiies fraud suits have not been published
However indirect evidence suggests that thus factor cannot be of a sufficiently large magnitude
1o make this an important factor 1n the chowe of underwritten issues over rights 1ssues First,
damage must be demonstraled -1 e n addilion to finding a matenial misstatement in the
registration statement, the share price must have fallen atier the offering Second, the under-
writers explicntly seek to bimut their hability as much as 15 legally teasible ‘[{ssuer-Underwrier
Indemnification] agreements are unnersally used in today s underwniing These apree-
ments, although varying in specific fanguage provide essentially for indemnitication of the
‘passively’ gutlty party by the party whose omuissions or musstatements were the source of the
hability * (See *The Expanding Liabihty of Security Underwriters', Duke Law Jow nal, Dec
1969, pp 11911246 ) Thus underwnters contracts seeh to numnuze their exposure in this
area Third 1f the courls imposed a sigmificant share of the responsibility for maeenal errors
on the underuriter, it would be expected that accounting firms would recognize this by ofiering
lower rates for secunties work 10 firms employmng underwriters This does not seem to be
the case At least when this issue was rased with several partners of eight big accountng firms,
this efiect was dented The yudicial procedure tends to mat ¢ the hability of each of the groups
of defendants i this type of st surtually indepenJdent.
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purchases an option to sell the shares to the underwnter at the offer price
{See Appendix 2 ) Note four things about this option  First, in an underwrnitten
1ssue, the offer price 1s not set generally until within 24 hours of the offering
when the final agreement is signed, and hence the net proceeds are not deter-
mined until that time Second, as shown 1n section 4 3, the offer price on
average is set below the market value of the stock Thus, the firm purchases a
one-day option to sell shares at a discount of | percent below their market value
Third, subject to certain conditions specified in the letter of intent, the under-
writer has the option of backing out of the tentative agreement until the date the
final agreement 1s signed Thus, the ‘insurance policy” 1s of imuted value because
its effective duration is short Fourth, as argued above, the subscription price
for a nights offering can be set low enough so that the probability of fatlure of
the rights offering becomes arbitranly close to zero So an alternate source of
*self-insurance’ 15 avaifable through the rights offering For these reasons, the
possible value of the "insurance policy’ associated with underwritten 1ssues must
be small

52 Timing

Commonwealth Edison claims that the proceeds of an underwritten 1ssue are
available to the firm sooner than in a nghts issue 2% But timing benefits provided
by underwriters must be small First, the settlement date for an underwnitten
sssue 1s generally seven days after the offer date, while the settlement date (or a
rights offering 15 generally seven days after the expiration of the offering Since
the offering generally lasts about 18 days, any reasonable estimate of the cost
in terms of the jost interest which would be imposed on the firm by waiing
that short period of time would have to be small Second, since it is not expected
that the rights will be exercised prior to their expiration,”? the owners of the
firm have the use of the funds during the period of the offermng Thus, the time
period which entails an opportunity cost of the funds 1s reduced to a seven-
to ten-day pertod both for rights and underwntten offerings Third, if the
services provided by the underwriter and transfer agents are competitively
supplied, the fees charged will reflect the opportunity cost of the funds at their
disposal This would tmply that the timing cost 1s impounded in the figures in
table 1 And fourth, unless there 1s an unforeseen urgency associtated with
obtaining the funds, the firm can simply intiate the nights procedure at an
earhier date

Moreover, undel certain circumstances, the registration procedure with the
SEC 1s simpler when a nghts issue 1s employed Itis my belief that with a nghis
offering, the SEC 15 more Iikely to presume a regular dralogue between the firm
and its owners and thus impose less restrictive disclosure requirements There-

28Commonwealth Edison Proxy Statement, 1976
2%See Merton (1973) or Smith (1976)
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fore, the time until the registration becomes effective can be expected to be
shorter with a rights offering than with an underwritten offering. This shorter
registration time reduces the total time from the pont where the decision 1s
made to raise additional capital to the receipt of the proceeds.

53 Dustribution of ownership

Weston and Brigham (1975) argue that underwriters provide a wider distribu-
tion of the securities sold, ‘lessening any possible control problem’ Since
change in control may result 1n a change in management, this is hkely to be a
relevant issue for the current management. Yet it 1s not clear that possible
control problems should be a concern of the owners I know of no reason to
believe that one group of owners 1s any beiter (1 ¢ , will price the firm any higher)
than another group

Furthermore, 1t 1s not obvious that underwriters will achieve a wider dis-
tribution of ownership than will a rights offering For most rights offerings of
hsted firms, the consensus among mvestment bankers ts that the subscription
rate of the current owners of the firm ranges from 20 to 50 percent Tt s difficult
to estimate what peicentage of an underwritten issue s purchased by the
current owners of the firm, but there 1s no reason to believe it 1s zero Further,
underwritten issues seem to attract more instifutional interest, resulting in large
block purchases and therefore more concentration of ownership

These factors preclude any general conclusions about the effect of financing
method on ownership distribution With this uncertainty it 1s not clear that
management, even if concerned with control issues, should prefer the use of an
underwriter

54 Consulting advice

Van Horne (1974) suggests that ‘advice from investment bankers may be of a
continming nature, with the company consulting a certain investment banker
or group of bankers regularly’ It 1s more expensive for the firm to compensate
the investment banker for future consulting services by mcluding 1n the under-
writing fee a payment for the present value of the expected advice Costs incurred
1n rasing capital are not tax deductible, they directly reduce the capital account
and do not enter the income statement Thus, compared to separate billing for
services rendered, paying for future consulting through a higher underwriting
fee doubles 1ts cost for a firm with a marginal tax rate of 50 percent

53 Expected legal costs

If there were a law, regulation, or merely an unresolved yudicial principle
which mught impose additional liability on a firm using rights offerings, then the
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expected legal costs of using rights could expiain the observed use of under-
writers But I can find no differential legal hability associated with the use of
rights offerings

56 Selection bias

If the firms which employ rights offerngs were systemanically different from
the firms which employ underwntten offerings, then the observed cost differences
could beattributable toselection bias It could be thatif the firms which employed
underwriters had used nights, their expenses would have been greater

There 15 a significant difference 1n the betas of the firms 1n the two groups
1 calculated the betas for those firms 1n the sample which were hsted on the New
York Stock Exchange and included on the daily CRSP tape The average beta
for the 344 underwritten offerings 1s 0 731 with a standard dewviation of 0 560,
and the average beta for the 52 rights offerings 1s 0 493 with a standard deviation
of 0330 But I can find no other systematic difference between the two
populations

Examination of the data shows stmilar distributions of firms across industries,
80 8 percent of the firms employing rights and 73 2 percent of the firms employ-
ing underwritten offerings were unlitses (electric, gas, or telephone companies)
1 attemnpted to predict the choice of underwntten versus nghts offertng based on
the following varables (1) the percentage of the firm which s sold through
the offering, (2) the market value of the firm, and (3) the vanance of the returns
on the stock The r? for the regression 1s 0 016 None of the ¢ statistics for the
vanables appears to be significant

Although differences exist between. the two sets of firms, the nature and
magnitude of the differences seem msufficient to account for the observed cost
differences

6. A monitoring cost hypothesis

6 1 Why not monmtor the choice of financing method?

My examination of alternative financing methods suggests that rights offerings
are sigmficantly less expensive than underwntten offermngs Yet underwriters
are employed i1n over 90 percent of the offermgs studied One hypothes:s con-
sistent with the evidence 1s (1) managers and members of the board of directors
receive benefits from the use of underwniters which do not accrue to the other
owners of the firm, and (2) the expenses which would be imposed on the owners
of the firm by monitoring the managers and directors in the choice of financing
method are greater than the costs without momitoring

Managers or members of the board of directors may recommend that offerings
be underwritten because their welfare increases as a by-product of the use of
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underwriters 1n several ways *° First, firms frequently include an mnvestment
banker as 2 member of the board of directors It 1s 1n his interest to lobby for
the use of underwriters, particularly the use of his investment banking firm
as managing underwnter Second, there is the possibtlity of *bribery” This may
be simply consumption for the managers and directors through *wining and
dming’ by the underwnters But there 1s a more important possibihty In an
underwritten issue, if the offer price 1s set below the market value of the shares,
the 1ssue will be oversubscribed To handle this excess demand, underwriters
ration the shares In the rationing process the underwriters presumably favor
their preferred customers, and prefeired customer status could be given to key
management people or members of the board of directors of firms employing
the underwniter This form of payment would be virtually ympossible to detect,
since the shares the officer of Company A would favorably acquire are those
of Company B and would therefore call for no disclosure **

Further possible benefits to managers include the reduction of possible
control problems, 1f underwnitten offerings produce a wider distribution of
ownership than rights offerings Finally, managers whose compensation 15
a function of reported profits will prefer an underwriter’s fee which includes a
payment for futuie consulting advice, the manager’s compensation will be higher
because payment through underwriting does not affect reported profits while
separate billing for consulting does

Jensen and Mecklhing (1976) show that the costs which the managers and
directors can impose on the other owners of the firm are hmited by the costs of
monttoring their activities Thus the cost to shareholders of monitoring the
method of raising capital must be greater than the costs imposed by the financing
method chosen Given the dispersion of ownership in modein corporations, the
benefit to any single shareholder from voung his shares 1s small Thus the costs
that he would rationally incur 1in voung are small,*? and the 1esources the
shareholder would rationally devote to deciding whether a ‘yes® or 'no’ vote s
more 1n his interest are few Moreover, voting procedures 1 most corporations
ensure that management has a disproportionate voice in the outcome Manage-
ment 1s often assigned sotes by proxy, and 1n many firms management has the

3%Certain management compensation plans, such as stock option plans, make managers’
compensabion a function of the price of the firm’s shares If the compensation plan were not
adjusted to reflect the effect of the nights offering on the share price, management could be
expected 1o provide a strong lobby m favor of employimg underwriters In fact, however,
employee stock option plans bave general clauses calling for adjustment of the terms of the
plan to reflect relevant capital structure changes Furthermore, most plans mclude specific
reference to nights issues Thus, agency <osis resufung from compensation plans do not seem
1o offer an explanation of the observed bebavior

3IThis argument 1s similar to that of Manne (1966), especially Chapter V

328ee Downs (1957) Basically, if a person owns 100 shares mn a firm, hus vote only malters
if the vote 1s tied or hus *side’ would have lost by 100 votes or less The probability s low that
out of 50 mithon votes, the 1ssue will sphit that way Thus the expected benefit (benefit times
probability} of voting 15 very small
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power to vote unreturned provies They are also permitted to vote proxies on
specific questions when the stockholder does not specify a choice These factors
raise the cost of monitoring management

62 The preempuie night as a moautorng tool

There appears to be a low cost method of monitoring the use of underwriters
the preemptive nght The preemptive right 1s a provision which can be included
m a firm s charter requinmg the firm to offer any new common stock first to its
existing shareholders But the inclusion of’ the preemptine right does not solve
the problem ficms can still employ underwriters through a standby under-

. Wl
: ] | i
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EVENT MONTH

Fiz 3 Plot of average residuals from 89 firms which removed the preemptine right from their
corporate charter for the 81 ¢vent monihs [—40 to +40] surrounding the month of remonal

writing agreement Since the figures in table I suggest a neghigible difference
costs between a firm commument underwritten offering and a rights offering
with a standby underwriting agreement w hat becomes important 1s not a require-
ment to use rights, but a prohibition against using underwriters

To test the hypothesis that the impact of removing the preemptive right from
the corporate charter s negligible, I collected a sample of 89 firms listed on the
New York Stock Exchange which have removed the preemptive right The
results of this study are presented in table 4 and figure 3 The average residual
i the month of removal 1s 0 277 percent. and the mean average residual for the
six prior months 1s 0 309 percent There 1s no apparent impact

1 believe the results 1n table 4 provide a plausibie explanation for why the
mntellectual level of the argument volving the preemptive right 1s so low on
both sides of the question For example, the above quotes from Commonwealth
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Table 4

Summary of residual analysis of 89 firms which removed the preemptive right from their
corporate charter for the 81 event months [—40 to +40] surrounding the month of removal

Cumulative Cumulative
Event Average average Event Average average
month restdual restdual month residual residual
—~40 — 000995 —0 00995 1 000363 011718
-39 —000382 -0 01376 2 0 00028 011745
~38 001999 0 00623 3 000293 012038
-37 ~0 00258 000365 4 000276 012315
—36 —-000150 000205 5 000101 0 12415
—35 —000414 -0 00209 6 000336 012751
—-34 0 00842 000533 7 -0 00017 012734
—33 —0 00238 000395 8 —~0 00537 012196
-32 000483 000878 9 0 00963 013159
-31 000375 001254 10 000002 013162
-30 —000419 000834 11 0 00406 013568
~29 —0080632 000202 12 -0 00446 013122
—28 000082 000284 13 -0 00855 0 12266
—~27 001337 001621 14 000210 012476
—26 001839 003460 15 —0 00696 011780
-~25 001440 0 045900 16 000903 012683
—24 -0 00397 004503 17 000752 0 13435
—23 0 00800 005303 18 -0 00096 013339
-~22 —~000102 005201 19 —000942 012397
-2 ~0 00007 005195 20 000701 0 13097
-~20 -0 00072 005123 2] -0 00021 013077
~19 000602 005725 2 001591 0 14668
-8 ~Q 00067 005658 23 0 000%0 0 14758
~17 -0 01032 0 04626 24 —0 01043 013715
-~16 001575 006201 25 —~0 00281 013434
~15 0 01608 007809 26 —~00138% 0 12046
-~ 14 000828 008637 27 001069 0 13115
-13 -0 00943 0 07694 28 —0 00566 012548
~12 001496 009190 29 0 00901 013449
~-11 —0 00183 003007 30 -~ 00592 0 12857
~10 —0 00833 008174 3 -0 00624 T 012233
- 9 001103 009277 32 -0 00240 011993
~ 8 000138 009415 k) -0 00071 011922
- 7 —000185 009230 M 002059 0 13581
-6 -0 00170 0 095060 35 000183 014165
-5 300508 0 09568 36 -~ 00263 013501
— 4 0 00998 0 10566 37 -0 01103 012799
-3 0 00816 011382 38 000971 013770
-2 000477 011859 39 ~0 01524 0 12246
- 1 — 000782 011078 40 000300 012546
0 000277 011355
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Edison’s Proxy Statement are demonstrably false, and the quote from
AT&T's Proxy Statement s srrelevant The primary lobbying effort in favor of
the preemptive right 1s from Lewis D Gilbert, John J Gilbert and Wilma Soss
who regularly introduce proposals to remcorporate the preemptive right into
the corporate charter of corporations which have removed 1t However, therwr
reason for the use of nights 1s so that shareholders can maintain thew propor-
tionate interest i the firm For large firms this “benefit’ has neghgible value **

6 3 Other considerations

It should be emphasized that the momitoring cost hypothesis 1s consistent
with both observed institutional arrangements and ranonal, wealth-mavinizing
behavior by the stochholders Rational behavior implies that actions will be
taken if the benefits exceed the costs 1 have pointed out certain costs associated
with the voting mechamsm within corporations inclusion of an mnvestment
banker on the board of directors, and certain management compensation plans
These practices, while costly. would still be in the stockholders” best interests il
there are offsetnng benefits

Furthermore, the monitoring cost hypothesis does not imply that there are
rents which accrue to the underwitting mdustry There are two avaiable
‘technologies” with which additional equity capital can be raised If the under-
wnting idustry 1s competitn e, the underwriting fees reported in table 1 would
reflect a normal return to the resources required in employing that technology

However, the momitoring cost hypothesis does present some probiems I do
not observe the costs of monitoring management Hence the hypothesis 1s not
directly tested Furthermoie, while the incentives set up through the voting
mechanism suggest that 1t 1s plausible that monntoring costs are large enough
to evplain the observed use of underwriters, competition in the marhet for
management should reduce the required momtormg cxpenditures If the use of
rights offerings 1s in the best interests of stochholders, then 1t will pay potenual
managers to incur bonding costs to guarantee not to u,e underwriters

7. Conclusions

In my examination of the choice of method for rasing additional equity
capital by listed firms I demonstrate that properly constructed rights offerings
provide proceeds which are equivalent to those of an underwnitten offering
Furthermore, estimates of expenses from reports filed with the Secunities and

3%For a firm with 50 nullion shares outstanaing, a ten percent ncrease i the number of
outstanding shares would change the percentage ownershup for someone with 100 shares only
in the sixth decimal place With so many mespensive alternate ways for a stochholder to

maintmin his proportionate mterest m the firm the proporuonate mterest argument lachs
importance
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Exchange Commmussion indicate that rights offerings involve lower out-of-pocket
costs than underwntten offerings Yet underwrniters are emploved i over
90 percent of the issues Examination of the arguments to justifv the use of
underwriters advanced by theunderwriting industry, finance textbooks, corporate
officers, and secunties lawyers suggest that none of the arguments are capable
of eaplainmg the observed choice of financing method 1 terms of rational,
wealth-mavimizing behavior by the stockholders of the firm

The one hypothesis | find which 15 consistent with the available evidence
relates to the costs of monitoring management Although direct expenses
tmposed on shareholders are higher per dollar raised through the use of under-
writers, I hypothesize that management dernes benefits from their use From
the shareholders® standpoint, the firm's use of underwnters 1s optimal because
the cost of monitoring management exceeds the savings in out-of-pocket
expenses from using rights If this hy pothesis 1s correct, then the present value
of the stream of differences i1n costs reported in this paper provides a jower
bound on the costs of getting shareholders together to monitor and control
management on the method of raising capital Thus, the present value of the
differences n costs establishes a lower bound on the expected costs of control
mechantsms such as proxy fights, tender offers, and takeover bids

The monitoring cost hypothesis does present some problems Ido not observe
directly the costs of monitoring management While it 15 possible that the
monitortng cosis are large enough to explain the observed choice of under-
writers, consideration of competition in the market for management reduces the
plausibility of this hypothesis But if the monitoring cost hypothesis 1s rejected,
then the obsesved choice of financing method cannot be explained in terms of
rational, wealth-maxinmizing behavior by the owners of the firm, unless 1t can be
shown that I have either ignored or musestimated a relevant cost of using rights
or benefit from using underwriters

Appendix 1: A description of the institutional arrangements for rights and
underwritten offerings

A descniption of the procedures followed in the various types of offermngs
specified 1n sufficient detail to answer the questions addressed 1n this study 1s
not available This appendix provides that information Some of this material
comes from written sources >4 However, much of the material comes from
conversations with underwniters, corporate financial officers, and SEC officials.

Underwritten offerings

The firm typically selects an underwriter 1n one of two ways - either by com-
petitive biddmg or by negotiated underwriting In competstive bidding, the irm

34gee Weston and Brigham (1975), SEC (1974), and Pessia (1976)
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files appropnate papers with the SEC, then specifies the terms of the 15sue and
has potential underwnters submit sealed bids Government regulation requires
the use of this procedure by electric utility holdimg companies the primary users
of competitive bidding In a negotiated underwriting bid, the important vaniables
in the underwriting contract are determined by direct negotiation between firm
and underwriter

Negotiated underwriting begins with a series of pre-underw niting conferences,
when decisions as to the amount of capstal, type of security, and other terms of
the offering are discussed Several general forms of the underwnting agreement
can be employed ** The first 15 a ‘firm commitment’ underwniting agreement.
under which the underwriter agrees to purchase the whole 1ssue from the firm
at a particular price for resale to the pubhc Almost all large underwriters
employ this form In the second form, a ‘best efforts’ underw nting, the under-
writer acts only as a marheting agent for the firm The underwriter does not
agree to purchase the 1ssue at a predeterrmned price. but sells the security for
whatever price it will bring The underwriters take a predetermined spread and
the firm takes the residual A variant of this agreement employs a fixed price
but no guarantee on the quantity 1o be sold The third possibility 1s an ‘all-or-
nothing’ comnutment which requires the underwnter to sell the entire rssue at a
given price, usually within thirty days, otherwise the underwriting agreement 1s
voided

If the corporation and underwriter agree to proceed,*® the underwnter will
begin huis underwriting mvestigation. 1 which he assesses the prospects for the
offering This imvestigation includes an audit of the firm s financial cecords by a
public accounting firm, which awds i1n preparing the registration statements
required by the Securities and Exchinge Comnmussion A legal opmon of the
offering will be obtained from lawyers who typically participate in writing the
registration statement Reports may also be obtained from the underwriter s
engineering staff when applicable

Before a company can raise capital through a public offering of new stock st
must comply with the Federal Law that governs such a sale - the Securities
Act of 1933, and the Secunties Exchange Act of 1934 The Securties and
Exchange Comunission, established to admimster both laws, requires full
disclosure of all pertinent facts aboui the company before 1t makes a pubhe
offermg of new stock The firm must fife a lengthy registration statement with
the SEC setting forth data about its financial condition For underw ritten issues,

35The underwniter may make a ‘standby commutment’ during a rights offering under which
he will purchase and distribute to the public any amount of the rights 1ssue not purchased by
the present secunity holders This form will be discussed further below

3spAgreements are usually subject to conditons, most aliow the underwriters to void therr
obhgation n the event of specified adverse developments For example, a negative finding n
the Jawyer's or auditor’s reports may allow voiding ihe contract
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the firm usually files the form S-1 or S-7 registration statement Form 8-7 1s
less expensive, but requires certamn conditions to qualify 37

The SEC has 20 days to examine the registration statement for materal
omissions or misrepresentations If any error 1s found, a deficiency letter 15 sent
to the corporation and the offering 1s delayed until the deficiency 1s corrected
If no deficiency letter 1s sent, a registration statement automatically becomes
effective 20 days after filing, except when the SEC notifies the firm that the
commussion’s workload 1s such that it requires more fime to review the registra~
tion statement *® The firm will typically amend the registration statement to
mnclude the offer price and the offer date after the SEC has examined the rest
of the statement This procedure allows the firm and underwriter to postpone

the effecteve date of the registration statement until they agree the offering
should proceed

In addition to the registration requirements under the Securities Act of 1933,
firms muost quahfy therr secunities under the state securities laws, the so-called
‘Blue Sky Laws’, in those states where the securities are to be sold Some states
are satisfied with SEC approval, others require a registration statement be
filed with state securities commuissioners

The underwriter usually does not handle the purchase and distoibution of
the issue alone, except for the smallest of secunity 1ssues The investment banker
usually forms a syndicate of other investment bankers and secunty dealers to
assist the underwriting *? During the waiting period between the filing and the
offer date. no written sales literature other than the so-called ‘red herring’

3"For example, the majority of the board of directors have been members {or the last three
years, there have been no defaults on preferred stoch or bond payments for the past 10 years,
net tncome after laes was at feast $500,000 for the past five years, and earmings exceeded any
dividend payments made over the past five years

381n 1960 and 1961, delays of four to six months occurred for this reason

3¢Prior to the passage of the Securiies Act in 1933 most new issues were purchased by an
ongmating house The origmaung house would resell the issue at a small increase w price to a
so-called banking group, generally a few large houses The banking group would then sell the
ssue to an underwriting group, which mn turn sold 1t 1o a selling syndicate ~ each sale occurred
at a fracuional increase 1n price The selling syndicate members, however, were hable for their
proporuonal mierest of anv securities remarng unsold Late 1n the 1920s 1t became frequent
practice to make the final group a so-called seling proup, the members of which bad no
liability except for securities which they had purchased from the underwnting syndicate

The Secunities Act, as amended shortly after its passage, contained a provision hmiting an
underwniter s habulity for nmusstatements and omissions 1n the registrauion statement 10 an
amount not ‘in excess of the total price at which securities underwntten by him and distnbuted
to the public were offered to the pubhic® This Act changed the method of wholesaling securities,
the use of the jont syndicate 1n handhng registered secuniuies disappeared Because of the
provisions of the Act, 11 was to the advantage ot the manager of the offering to hasve his fellow
particspants purchase direct from the company, siice then the manager's hiabihry under the
Aclt became limited to the amount which the firm usell underwrote Liabiluy for transfer
taxes that would haie been payable on the sale by the manager to the underwriters was thus
avoided At the present ume, underwnters of securities registered under the Act contract 10
buy directly from the issuer even though the manager of the offering signs the agreement with
the wssuer on behalf of each of the underwriting firms
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prospectus*® and ‘tombstone’ advertisements?! are permutted by the SEC
However, oral selling efforts are permitted, and underwriters can and do note
interest from their clients to buy at various prices These do not represent legal
comnutments, but are used to help the underwriter decide on the offer price
for the issue Underwniters typically attempt to obtain indications of interest
for approximately 10 percent more shares than will be available through the
offering 42

Befare the effective date of the cegistration, the corporation’s officers meet
with the members of the underwniting group Given the personal hability
provisions of the 1933 Act, this meeting 15 often 1dentified as a due diligence
meeting An nvestment banker who s dissatisfied with any of the terms or
conditions discussed at this session can still withdraw from the group with no
legal or financial hability Discussed at this meetg are (1) the tnformation
the firm's registration statement. (2) the matenal i the prospectus, (3) the
spectfic provisions of the formal underwriting agreement As a rule, all the
provisions of the formal underwriting agreement are set except the final sales
price

The ‘Rules of Fair Practice’ of the National Association of Security Dealers
require that new issues must be offered at a fixed price and that a maximum
offering price be announced two weeks 10 advance of the offering However, the
actual offermg price need not be established unul immediately before the
offering date In fact. the binding underwnting agreement which specifies the
offer price 1s not normally signed until within 24 hours of the effective date of
the registration

Once the underwrtiter files the final offering price with the SEC, the under-
writers are precluded from selling the shares above this price The SEC permuts
the managing underwrniter to place a standing order with the speciahst to buy
the stock at the public offer price If the underwriter buys more than 10 percent
of the shares to be issued through thus order, the syndicate usually breaks, per-
mitting the stock to be sold below the offer price The syndicate caa also be
broken 1f the maoaging underwriter feels that the ssue cannot be sold at the
offer price 3 On the other hand, if all the indications of interest become orders

49The red herring prospectus derives its name from the required disclasmer on the front
printed 1n red

A registration statement relating to these securities has been filed with the Securities and

Exchange Comnussion but has not vet become effective Information contained heremn s

subject to completion or amendment These securities may not be sold nor may offers to

buy beaccepted prior to the ttme the registration statement becomeseffectnne This prospectus

shall not constitute an offer to sell or the solicitation of an offer to buy nor shall there be

any sale of these securities w any state in which such ofier, solicitation or sale would be

unlav ful prior 1o registration or qualification under the securities faws of any such state

“The very hmited nouce of the offering perrmtied 15 often presented 1 a form resembhing
the inscription on a tombstone -~ hence the name

**This procedure 15 Ithe ‘over-boohing’ on airplane flights

“3Syndicates break infrequently, my umpression 1s that Jdus occurs fess than five percent of
the ume See History of Corporate Finance For the Decade (1972)
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for shares, the 1ssue 1s oversold In that case the managing underwniter typically
sells additional shares short and covers these short sales n the aftermarket
The final settlement with the underwriter usually takes place seven to ten
days after the registration statement becomes effective At that time, the firm
recetves the proceeds of the sale, net of the underwriting compensation

Rights offering

Offering of stock to existing shareholdets on a pro rata basss 1s called a rights
offering Each stockholder owning shares of common stock at the issue date
receives an mstrument (formally calfed a warrant) giving the owner the option
to buy new shares ** One warrant or night 1s 1ssued for each share of stock held 45
This instrument states the relevant terms of the option (1) the number of rights
required to purchase one new share, (2) the exercise price (or subscription
price) for the rights offerimg, (3) the exprration date of the rights offering

Before the offering, the firm must file a registration statement for these
securities For nights offerings, the firm typically files either a form S-1 or S-16
registration  S-16 1s sunpler, but has usage requirements similar to those of
form S-7

After the SEC approves the registration statement, the firm estabhishes a
holder of record date The stock exchange establishes the date five business
days earlier as the ex rights date *¢ All individuals who hold the stock on the
ex rights date will appear in the company’s records on the holder of record
date and will receive the rights However, the rights can be traded on a “when
issued’ basis Usually trading begins after the formal announcement of the
rights offering To ensure that there 1s adequate time for the stockholders to
exercise or sell theiwr rights, the New York Stock Exchange requires that the
minimum period during which rights may be exercised 1s 14 days Rights trade
on the exchange where the stock 1s listed

Issuing rights 1s costly in terms of management s time, postage and other
expenses, so it is in the best interest of the firm to ensure the success of the
offering Therefore, the firm has an mcentive to set the subscription price of
the rights low enough to ensure that the rights will be exercised But some of

“*In the 1880s 1t was customary to require a stockholder to appear in person in the office
of the corporation to subscribe to the 1ssue After the 1880s, it became customary to send out a
printed shp of paper so the stockholders could sign and subscribe for the stock without actually
having to appear Later, 1t became the practice 10 make these shps of paper transferable, so
that they could be sold Around 1910 the engraved form of warrant was first 1ssued

45The Umiform Practice Code of the National Association of Security Dealers, Inc, provides
that subscription nghts sssued to security holders shall be traded in the market on the basis
of one right accruing on each share of outstanding stock, except when otherwise designated by
the National Uniform Practice Commutiee Thus, the price quotation will be based on a single
right even though several nghts may be necessary to purchase one new share

46Thys procedure 1s comparable to that used in setting the ex dividend date
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the warrants of most offerings do expire unexercised These unexercised nghts
can be offered through an over-subscription privilege to subscuibing share-
holders on a pro rata basts Shares not distributed through the nights offening
or through the over-subscription privilege can be sold by the firm enther to
investment banhkers or directly to the pubhc

Rights offerings with a standbv underwiithing agreement

A formal commitment with an underwriter to take the shares not distributed
through a rights offering is called a standby underwnting agreement Several
types of fee schedules are generally employed in standby underwriting agree-
ments A single fee may be negotiated. the firm paying the underwriter to exercise
any unexercised rights at the subscription price A two fee agreement employs
both a standby fee’, based on the total number of shares (o be distributed
through the offeing and a tahe-up fee, based on the number of warrants
handled The take-up’ {ee may be a flat fee or a proportioned fee *” These
agreements generally mmclude a profit sharmg arrangement on unsubscribed
shares (e g, if the underwriter sells the shaves for more than the subseription
price. this difference i prices 15 sphit between the underwniter and the firm
according to an agreed formula)

Underwriters are prohibited from trading in the rights unul 24 hours after
the rights offering 1s made *# After that time, they can sell shares of the stock
short and purchase and exercise rights to cover thewr shoit positian in the stock,
thus hedging the aisk that they bear

Appendix 2: A contmngent clasms apalysis of rights and vnderwriting contracts

The dervation of general equiibrium prcing 1imphications of rights and
underwriting contracts has not been presented Black and Scholes (1973)
suggest the approach I employ fo value rights, but they do not carry out the
analysis or present the solution Ederington (1975) provides a model of under-

47A proporuoned fee mrolves more than one price for the shares handled by the under-
uriter For esample there may be one price for the first 15°, of the ssue, a higher price for
from 15°, 10 30°, of the 1ssue, and a still higher price for any of the issue over 30°; which s
unexercised through the nights offerimg and must be purchased by the underwrner

*¥Through the fate 19405 underwniters were prohibited from trading in the nghis dunng
the offering  This arrangement increased the underwniter s risk because the 14-day ume
penod allowed large adverse price movements 1n the stock The NYSE mstituted a study ,m
1947 after the fallure of three nights offerings They found than on 43 nights offerings which
had been successful the total underwriting profit was appronimately $2 4 muthon, whike on
the three unsuccesstul offerings, thetr losses were i escess of $3 milhon Underwriters were
reportedly refusing to sign standby agreements unless the offertng period were as short as Bse
days Since th volated NYSE rules no NYSE histed firms used rights ssues with standby
underwniting agreements In response to this impasse, the NYSE now allows anderwnters o
trade m the nghts 24 hours after the nghts offering 1» made
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writer behavior, but his model assumes underwniters maximize expected profits,
and thus does not represent a general equilibrium solution 1 a market where
the agents are nisk averse The option pricing framework employed here will
yield a solution which 1s consistent with general equilibrium, no matter what the
risk preferences of the agents in the market.

I employ the contingent claims pricing techniques to derive a specification of
the equilibrium value of these contracts For valuing both contracts I assume

{1) There are homogeneous expectations about the dynamics of firm asset values
and of security prices The distribution of firm values at the end of any
finite time mnterval 1s log normal The variance rate, o2, 1s constant

(2) Capital markets are perfect There are no transactions costs or taxes and
all traders have free and costless access to all available information Borrow-
mg and perfect short sales of assets are allowed Traders are price takers n
the capital markets

(3) There 1s a2 known constant instantaneously riskless rate of interest, ¢, which
1s the same for borrowers and lenders

(4) Trading takes place continuously, price changes are continuous and assets
are infinttely divisible

(5) The firm pays no dividends

Rights offermgs

To derne the equilibrium value of the rights offering I make the following
assumptions about the specification of the rights offering

The total proceeds to the firm if the rights are evercised 15 X (the exercise
price per share times the total number of shares sold through the nights 1ssue)
The nights expire after T time periods If the rights are exercised, the shares
sold through the offering will be a fraction, y, of the total number of shares
outstanding (y = Qp/{ Qs+ Or), where Qp 15 the number of shares sold
through the rights offering and Qg s the existing number of shares) Any
assets acquired with the proceeds of the nghts offering are acquired at com-
pettnve prices 49

Given the above assumption, Merton (1974) has demonstrated that any
contingent claim, whose value can be written solely as a function of asset value
and time must satisfy the partial differential equation

o 1& é
-c;—{r_.— E%UZVZ'{‘rVZTf/“"f, (Al)

49This last assumplion 1s necessary (o avoud the problem of the dependence of the dynamic
behavior of the stock price on the probability of the rights being exercised
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where f(¥, ) is the function representing the value of the contingent claim
[e.g., R = R(V, 1)]. To solve this equation, normally two boundary conditions
are required, one in the time dimension and one in the firm value dimension.

To derive the appropriate boundary condition in the time dimension, note
that when the time to expiration is zero, R¥, the value of the rights at the
expiration date will be either zero (in which case the rights will not be exercised)
or, if the rights are valuable and are exercised, their value is their claim on the
total assets of the firm, y(V*+X) (where V* is the value of the firm’s assets
and X is the proceeds from the exercise of the rights) minus the payment the
right-holders must make, X:

R* = Max[0, y(V*+ X)— X1, (A2)
where:
V* is the value of the firm’s assets at the expiration date of the issue.
X is the proceeds to the firm of the exercise of the rights.

p  is the fraction of new shares issued through the rights offering to the total
shares of the firm (both old and new).

The most natural boundary condition in the firm value dimension is that when
the value of the firm s zero, the value of the rights issue, R, is zero. However,
the first assymption, that the distritution of firm values is log normal, insures
that ¥ can never be zero; therefore, this boundary condition will never be
binding. , ”

This equation can be solved by noting that no assumptions about risk
preferences have been made, thus the solution must be the same for any pre-
ference structure which permits equilibrium. Therefore choose that structure
which is mathematically simplest.®® Assume that the market is composed of
risk-neutral investors. In that case, the equilibrium rate of return on all assets
will be equal. Specifically, the expected rate of return on the firm, and the rights
will equal the riskless rate. Then the current rights price must be the
discounted terminal price:

R=e R px WV * ==XV *AV*, (A3)

where L'(¥'*) is the log normal density function.
Eq. (A3) can be solved to yield:*

398ee Cox and Ross (1976) or Smith (1976). For a mathematical derivation of this solution
technique, see Friedman (1975), especially page 148.

31See Smith (1976, p. 16) for a theorem which can be employed to immediately solve (A3)
to vield (A4).

LFE -B
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J o 1 r4
R =N {’“() VIL-1X)+(r+o /Z)T}
oy T

-e""(l—-—'r)XN{

in(y V(1 —;')X)+(f-0’2/2)T}
a\ T

=RV, T. X,y.0%,r) (A4)

where ORIV, CRIZT. 8RIEy, éR)ca?, éR/Er > 0 and éR/EX < 0

The indicated partial effects have intuitive interpretations Increasingthe value
of the firm, decieasing the exercise price (holding the proporuon of the firm's
shares offered through the rights offering constant), or increasing the proportion
of the firm’s shares offered through the rights offering (holding the total proceeds
of the 1ssue constant) increase the expected payoff to the rights and thus increases
the current market value of the rights offering Anincrease in the time to expna-
tion of the riskless rate lowers the present value of the exercise payment, and
thus imcreases the value of the rights Finally, an increase in the variance rate
gives a higher probability of 2 largz increase in the value of the firmand mcreases
the value of the nghts

Underwriting agieements

To analyze the appropriate compensation to the undervwriter for the rish he
beurs in the distribution of the securities mahe the following assumptions about
the underwriting contract

Underwnters submut a bid, B, today which specifies that on the offer date,

T time periods from now, the underwriter will pay B dollais and receive

shares of stock representing fraction y of the total shares of the firm He can

sell the securities at the offer price and recerve a total payment of Q, or (if
the share price 1s below the offer price) at the market price, y(F*+B) If tus
bid 1s accepted, he will be notified immediately

Again, (Al) can be employed where f(V, 1) 1s the function representing the
value of the underwriting contract (1 e, U—U(V. 1)) The boundary condition
for this problem is

U* = M[y(} *+ B)— B, Q—B] (AS)

This assumes that at the offer date the underwriter will pay the firm B dollars

The shares which the underwriter receives represent 2 claim to a fraction y of
the total assets of the firm. ¥ *+4 B If the offer price i1s greater than the value of
the shares, (V *4 B), then the undeiwriter will be unable to sell the shares at
the offer price, hence he will recenve p(I"*+ B) If, at the offer date the offer
price 1s less than the value of the shares. the underwriter receives the offer price

Therefore, the boundary condition 15 that at the offer date the underwriting
contract 1s worth the nunnnum of the market value of the shares minus the bid,
B, or the proceeds of the sale at tne offer price mnus the ind
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Again, the above solution techmique can be employed to solve (Al) subject
to (A5). In a risk-neutral world, the expected value of the underwriting contract
can be expressed as 52

U= ﬂ,"'”"" WV *+ B)—B)L'(V *)d¥V *
+ [Gam-n [2= BIL'(V %)V, (A6)
Note that this can be rewnitten as

U = [ [(V*+B)—BIL'(V*)dV'*

“.ff&;y)-s)‘[V*~(§~B)] L{y*dy* (AT)

Eq (A7) can be solved for the risk-neutral case to yield

. 3
U = Ty (l—y)Bmc TV {lnwwm—-w»ww mr}

oy T

(A8)

+(Q—ByN {’""’ ViQ-yB)+(r— 02/2)7‘}

U'\T

Examination of (A8) reveals that the underwriting contract 1s equivalent to a
portfolio consisting of a long posttion in the firm, a cash payment, and writing
a call on y of the firm with an exercise price equal to (2—yB)

Us=eyV—(1-y)B—eTCGV, T, 2—yB)
= eTyr—(1 -—y)B—-e'T?C( vV, T, g-—B), (A9)

where C( ) 1s the Black-Scholes call option function
If the process of prepaning and submitting a bid 1s costless, then m a com-
petitive equilibrium, the value of the underwnting contract must be zero **

52Since the contract calls for the payment only at 7*, to find the current value of the under-
writing contract does not requure discounting

531f this were not the case, arbitrage profits could be earned by acquiring an underwrnting
contract and establishing the above hedge
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Therefore the bid which would represent a normal compensation for the risk
he bears 1s imphcitly defined by the equation 5¢

Bwe’r-l—_%[Vmc(V, T, %—-B)] =0 (A10)

The firm generally receives less than the market value of the stock®’ given the
specification of the underwriting contract, if the equilibrium stock price at the
offer date 1s above the offer price then the imitial purchaser of the 1ssue receives
‘rents’, he obtains the shares for less than the market value of the shares
Therefore, if the offer price 1n the underwniting agreement represents a binding
constraint to the underwriter, then 1n a perfect market underwniting must be a
more expensive method of raising additional capital than 15 a nights issue
Therefore, under these conditions, underwrtting would not be employed

The above analysis ymplicitly assumes that the terms of the underwrniting
contract represent a binding constraint to the underwriter, 1 ¢, If the security
price 18 above the offer price, then the offer price presents a constramt to the
underwriter and a pure profit opportunity to the potential investor However,
in a market without transactions costs, this could not be the case If the security
price i1s above the offer price there will be excess demand for the issue To the
extent that the underwriter can, through the rationing process, extract those
profits, they will accrue to the underwriter rather than to the imtial purchaser
In this stituation competition among underwriters would ensure that the profits
were 1n fact garnered by the firm In that case the offer price presents no effective
constraint and the competitive bid becomes simply

8= err(.l.l’..) v | (AlD)

Therefore, 1f through tie-n sales or other mcans the offer price in an under-
writing agreement can be circumvented, then underwriting 1s no more expensive
a method of raising additional capital than a rights offering

54This equation mmplicitly defines the bid because B appears twice m the equation The
exphicit solution for equilibrium bid can be found by standard numencal analysis techmques

35 sufficrent condision for the bid to be less than the market value of the shares is that
(1—7) be less than e?™ Since 7'1s generally a matter of days, this condition should be met
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The Effects of New Equity Sales
Upon Utlity Share Prices

By RICHARD H. PETTWAY*

Public knowledge of a fm!hcommg snle of new equity by a wilily company ofien
precpitntes o decline in the market price of that equity and conlineey v dmpaet
share prrices after the sale has tahem place. Sueh price changes are purt of
the real cost of selling the new dsue. The market prossure costs of new equity
capital have been the subject of much specddation in wutility rale cases, bul hove
reveived litde detailed study, The author of this arlicls has mode such o
study and here presents a quanditative analysts of prce-relurn movenienis
encountered by ulifily stocks in the market, after first dufining markel pressure
as it applivs pml:’cular!v fo the regulated wlility envirmunent, He concludes that
investors clearly view a new sale of equity shaves with disfavor and regulators,
as well as company mtmagemmts, shovld be concerned with the rendiant decline
i wtifily stock prices.

CASE NQ. 2009-00354
ATTACHMENT 3

TO AG DR 8ET NO. 1
QUESTION NO. 1-73

Wi a public wiility decides 10 sell a new issue of
equity capital and publicly discloses his information,
share prices ure thought to decline. Often these Sclling,
Virzas ask for oo adjustment © their costs of equitly capi-
tl for the oflects of this marke pressure upon share
prices. The subseruent avgument and debate aboul the
mngnimde of an ad_jlm!mem for market pressure al rate
hearings is well known,

The eleetric wility industey has been one of the Jarg-
est issuers of new equity shares during the past twenty-
five yeurs, Therefory, it is surprising that there has unt
beon much maore research to determine the magnitude
of murket pressure of these pumerous new cquity Salos
in this indastry. The objective of this arlicle is to report
on the results of wn analysis of 368 conity sales by 73
dilferent elecieic wlilities from January 1, 1973, through
December 31, 1980, The analysis will moasure two of

The researeh underlying this ortice was pastly funded by o grant
fram the Puldic Utitiyy Reseured Certer, Pukversily of Floride.

Richard H. Pottway s a profassor
of {inance, In the Graduate School
of Business 2% the University of Flo-
rida. For the past ten yaars he has
been assoclaled with the Pobliz U13-
ity Research Center al the Univer-
sity of Florida. He has wrilten books,
monographs, and ariicles and has
made appearances as an espert wil-
ness belore public ulility commis-
gions speciglizing in the nancial and
economic problems and solutlons.
Dr, Patiway received his BBA, MBA,
and PhD degrees in finance and sta-
listics from the Unbversily of Texas-
Austin,

MAY 16, 1984 ~PUBLIC UTILITIES FORTNIGHTLY

fects of new common equity sales upon share prices:
market pressure and sales effect, Specifically, this article
will determine the magnitude ol market pressure de-
fined as the effect of the sale upon share prices which
reduces the funds received by the issuing company ot
the sale date, and will determing the size of the sales
elfect defined as the total effect of the sale upon share
prices from before the announcement untl afler the sole.
There have been studies into the sive of market pres-
sure defined as o temporary price decline in share val-
iies when a e blogk of shares i said o be "overhang-
" the markel, However, most of this rescarch concen-
trutes upon the price elicels of new issues of industrial
companies sold in the primary markels or of large blocks
of exisling stock sold in the sceondary markey {1, 2, 4, 5,
G, 9}7* This litevature defines murket pressure as the
ameunt of recovery in market prices after the issue has
been sold. A review of this literature indicates either no
markel prossure existing in large block trades of ont-
standing shaves, or only a small amount of pressure
asspeiated with primary farket sales ol new issues.
Under utility regulation, the concern is with 2 differ-
ent delinition of markel pressure. Market pressure in
the public utlity indusiry is generally delined as the
decline in prices while the issue is stifl overhanging,
hefore it 35 sold. The main guestion is how much did the
atility's stock decline in the secondary market associnied
with 1ha sales announcement to the date of sale. This
decline is o real cost of selling the new issue as the fivm
wild receive only the reduced price at the sales date. An

o~

sshlynfes iy brackels refer 1o the List of reforences at the end ol the
arlicle.

35
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artice by Bowyer and Yawitz (BY) [3] measured the
decline in share prices between the announcement date
and the sales date of 278 new equity issues of public
utilities from 1473 threugh 1976, But that research hud
somie obvions problems which are corvocted by this study.

The Orst problem with BY {s their definition of the
announcenent dite (AD). They defined this oritical AD
as the initial Securities and Exchange Commission filing
dnte of the issue prospectus. This may net be the true
AD as often public wtilities make prior announcements
of thely new issues 1o state public service commissions,
to nvesiors in the freing Trest Colendir, to underwriters,
or (o financiul analysts much earlier than the SEG filing
dale. This study redefines the oritieal anneuncement date
through a dewiled questionnaire survey of electric utl.
ity componies. Further, an analysis ot price changes prior
to the established announcement date for cach issoe will
be made to determine the actual impact of new equity
sales wpon share prices. {1 is very importiant 1o measure
the complete decling in market prices associaled with
the information aboul the forthcoming sale of new eg-
uity shayes.

Another problem with the BY stady concerns its aughors'
use of the Dow-Jones utility index 1o measure differen.
tial declines in share prices and eeturns. The use of this
index is Hawed oy at loast four reasons, First, the nun-
ber of companies included is small, 15 fivms, and only
L arg eleiric companies; whereas four are gas transmis-
ston and disiribution companies. The hnclusion of the
gas compunies raises serious gquestions concerning the
similarities of risks between electrie utilities tested and
the compinies which make up thelr comparison index.
Sccond, their Index does not captare the dividend por-
tion of the vetury and {hus only measures Ui climges
in prices without adjusting for dividends poaid. In the
cleatrie power industry, the dividend yields tend io be
high portion of the totad return and the omission of
dividends could impart a bias o the index. Vhied, i
there is evidence of market pressure in new sales of
equily shares by utilities as BY found, then it is coertuin
that this market presswre &5 contained also in share prices
of Dow-Jones utility index firms when they sold now
gauity shares. The effect ol using an index which con-
tains market pressure to measurs the sise of market pres-
sure of a particalar frm which sold new equity natu-
vally will understate the true amount of market pressure
which s present. Fourth, if wtilities are impacted differs
ently from unreguiated firms, there may be an addi-
tional “industrial effect” which will not be observed by
looking only a1 other utilitics rather than a broudly based
comparison index of share prices and returns,

Finally, theve ure some technical problems with the

ay that BY mcasured the decline in stock returns of
market pressure. These problems coneern the use of av-
eryge rosidual relurns versus @ more correct measure
{geometric residual returns) und the way BY handied
snderwyitbng cosls.

Data

A questionnaire survey wus conducted of the Y3 New
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York Stock Exchange-listed, investorowned electric utili-
1ies from which 78 usable conmpany replies were obininesd
for n response rate of over 78 per comt, Bach company
provided all identifiuble costs and eritical dates for each
new equily capilal sale made by the firm rom January
1, 1973, through Pecember 31, 19580, The survey results
contain date on 368 actual equily sddes over the eight-
year survey period. The data represent more than five
new equity sules per eampany on average over the study
puriod. The size of these equity sales ranged from 47
mitlion to 3198 million with a mode sale value in a
range between $30 and 249.9 milliou per issue. The fre-
quency of the issues over the eighl yoars of the survey
shows that 1075 was the most popular yeur fnllowed by
1976 andd §980. Yet, the individudd year variation wus
not drionatic as the range aver the eight years was from
a low of 37 issues tn 1974 to a high of B4 issues in 1975,
Eiglity-twoe per cent of the sales were through negoti-
ated underwriting, 16 per cent through competitive bid-
ding, 1nd"2 per cent threugh rights alferings. Sve [7] for
a thurough review of the data and details on the flota-
tion costs of these issues.

Data ou realized share returns Including dividends
for each company were obined on a daily bass for a
period which begun sixty-live trading days befove the
announcement date and ended thirty aading days alter
the sale date {SD). Thus, company returns were obtatned
from a fixed peried prior to the AD through a fixed
period after the S12 for cach issue. 11 is best to think of
thest dain sets as 368 separate srriys of returns, Because
the interim time period between the AD and the subse-
quent 5D varied forr cach jssue, the number of retorn
observiations in each wray is different. Each collected
array of retwns is unigue to the pgarticular anbounge-
ment and issue dites and is not imparted by other eq-
uity sales ol the same company.

Methodology

in veder to control for risk, to adjust for movements
in peneyal prices and relurns, and to redure estimuating
bias, a two-stage regression process wus used o measure
the elfects of new equity soles upen share returns and
prices, First, during the estimating period, the markel
vegression model {1} was applied to a firm's daily equity
returns over a uniform estimaling period which begun
siaty-five trading days prior to the A und cuded fif-
teen days belore the AD for cach issue. The muarked
regression madel asserts thats

Ry = §; + BiRpy, + &y (1)

where Ri, is the daily return including dividends of the
issuing company for equity issue i — i, one 1o 368 —
at time 1; where daily returns of the issuing company
concerning issue §oare delined as [Py, + Dy, ~ Ty} /
{Py= 10 P s the price aond 1 35 the dividend per share;
Ry, is the daily retarn ot time t on & pucket portolio
for comparison; 8; and B are the estimated parameters
of the market model; and &, #s the error term of the
wedel. ’
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Iy oeder to make comparisons, an electric utility port-
folio index of returns was created over the period Janu-
ary 1, 15873, through December 31, 1480, containing an
equtal investment in euch of 73 electric companies which
sold cquity during the poried. 1 is & daily returns in-
dex including divideads gud provides the average re-
turn for each day on & porticlio consisting of an eqgual
dodlar investment in each of the 73 electric utlities,

Thus, the first stage uses an estimaling period of fifty
trading days, approximulely iwo and one-half monllw,
© demnmnc the paramscters of the markel regression
maodel. The second stage then applies these estitated
parameters to the raturns series during the subwqu(\m
test period after the estimating period In cach wray in
order 1o calculate the expecied returns for cach cont-
pany on exch issup 1 using:

Ri,l =gy + 1-3; I:L{m,l (2}

where Ry is the expected yeluen for the issuing coms
pany associated with issue 1 at time L Then residuad
velurns during the st period are obtained by compar-
ing the actual versus the predicted returus using:

Riy = Ry = 0y &
where @y s the daily vesidual return of the issuing
connprmy for issue § ot Ume t,

in order (o display these residual returns properly, a
decision must be made of how (o combine the iudivid-
ual company reslduals centered on a common date dur-
ing the test period. The methad of combindng residuuls
used by Bowyer and Yawitz is called cawnulalive uverage
residual or CAR. This methed would find the average
residual relurn of all issues on 2 spedific day relative to
the common AR or SU and would accumalate these
avevages over the periad in an additive way, A differont
wity of combining residlual veturng, average geometric
vesidual return {AGRR), was chiosen for this study, Tt is
a theoretically better measure of residual veturns over
time than CAR. AGRR does not use the average resid-
ual returus on a specifie dute but takes the individual
issue residuad (0, from (83 and converts it inte a price
relative [or vach t and then forms a geomewric roturn
series by multiplying successive price relatives from lour-
teens days priov 16 AD to the end of the restdaal data
for gach company using formula (4). Thus, a geometric
relurn series which precisely measures the change in
fyvestruent worth for each individual issue is cremed, Al
any paint in time relative to the common dates, ALY and
8D, the AGRR was determined as the numceric average
of the peometric returns up 10 that point fu tGue of alf
issues using formula (),

T .
GRR;p = 7 {1 + ug) (4)
=1
N
AGRRy = Z  GRR;x/N {5)
’ i=1
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where 1 is the issue number, t is time, T iy (he specifie
point in time (T=1, 2, 3, .. . total number of ebservations
i the test period which was from fourteen days before
the AD until thirty trading days afier the D}, and N is
the number of issucs, For further details concerning the
specifics of the metbodology emploved see [B]

In observing the paticrn of these restduals over the
lest period, it is Impurtant to be able 10 use common
definitions to deseribe their movements, “Market pros-
sure™ is defined as the decline of share prices and aver-
sge geemetyic residoel returns from {ourteen days be-
fore the A} umiil the 8D, “Sales effect™ is delined ag the
change in share prices and AGRRs from fouricen days
before the AD until thirty trading days afier the 5D,
This sales effect would be the pet change over the en-
tire test period from helore the announcement uni3) well
aller the sale,

Price-Return Movements

Because the number of days butween the AD and the
51 are not identical for each issue, arrays of rosidoal
returns had o be centered on two scpirile conumon
dates. The Orst common date is the AD and then data
are centered on the common S To begin measuring
any price offects of these new equity sules, the study
[irst chserved movements in residuad retuwns when the
duata are cenlered on the common AL,

Conmon Announcentent Dake

Figura 1 Hlustrates the AGRRs devived from the use
of the clectric wiility markel index of retarns for come
parisont The derived residuals are accumulated for 128
duys starting fouwrteen duays belore the anuouncement
dute. Al issues are centered on the AD. The rend of
the AGRRs are clearly downward and below one dur-
ing the entive span of 128 days. The downward trend is

- most noticeable immediately belore and around the Al

and is then Jollowed by @ period of relative stability.
During this initial decline, share prices had fllen be-
tween one per cent and Ld per cent. The downwsrd
trend resumes zgain beginniug abont sixty-seven days
alter the AL, The lattee downward rend may be associ-
ated with the 813, but since these data are centered on
the AD, the §13 did not occur at @ tommon point in
time in the data. Fucther, because 51 i not @ convnon
poind in the data, the amount of market pressure cannot
be tcasured om the dota in this format,

Panel 1 of the actompanying table contains statistical
sumtnacies of ¢hanges in AGRRs over the eulire period
shown in Figure 1. It is clear from the data that the
change over the 128-day peviod centered on the AD was
a nepative 3.019 per cent, indicating a sales effect of 1his

1l there were po offccds of new equtity sales upon electric utilitiss
which sold now shares, then the AGERs shown on Figure 1 wonld be
vcry dose to one over time, A detrimenial effect and o velative decline
in share prices would by reprosented as a decline in AGRRs below
one. A fuvorahle effert wonld he reprosented as an increase in AGRRs.
Alses notice that the x-axis displays tine with negative numbers as days
hefore the AD and positive numhers as days alter the AD. The Al or
centering date, & desiguated s 2ov0.

37

t
|
|
(
1



. o e Aoty =

Ficury 3
AGHIR CEnTERED ON ANNOURCEMENT Date
{UTiiv Inoeng

AGRR AL
191

RV el saevens PP
.09 4

U8

Wﬂ‘\m\\“

07 'ﬁ!\

JLAC T

B FTOTTYUTITTYY Nras e IS SF RE AN aur i IS M U B B D M S
6 W20 30 40 90 B0 70 B0 W0 10 V10 1H0
AL

mugnitude, Thus, comparing the returns over the same
time period of an electric utility which sold new cquity
shares with returns of a portlolio of electric companics
which nlso sold equity during the eight-year study period,
there appears o hive been a substantial and significent
deckine or salex effect of —3 per cent. There appur to
be two perieds of rapid declines, one just belore and
around the AD and asother which appears o begin
about sixty-seveny days after the AL, Measuring the ini-
tial decline during a period from fourteen days belore
the A1) w0 fourteen duys aler the AD, the specilic de-
eline wus —§.2 per cent. This [ivst wajor decline which
brging before the AD suggests that the market was ei-
ther wnticipating the new equity sale or obtaining infor-

Eevecrs or Now Eauery Saces or Uniomiss veon Spare Prices
CHANGES 1 THE AveEnace Geosereie Restouat KETIRNS

368 New Eyuily Jssues of 73 Electrie thilitiy Tro
Junuary 1, 1995, theouph December 31, 1RO

tsing the Uity Index
Panel | Furet 2 Punel 3

Measereents Centered up ALY Contered on 5D Centorer and

{Sales Bfogt (Sules Ellect)  Ending un 88
(Mairket Prossure}

Chimge over U

Porind 30105 =241 % - 1.8G93%
Lenpth of Yaviod

{Days) 128 §7 14
Clange frin —14

Al 1o *34 Al ~1.170%
Leugth of Meriad

{Days) 2
ag

mation aboul the new equity saie just prier to (he pub-
li¢ announcement.

Because of the decline in these residnals, it s clear
that the market considered the potential vew equity sale
as detrimental to the fulure prospects of the current
equity holders of the selling fivm. Since the ducline be-
gins before the Al), this article measwsres more precisely
the totl decline in shure prices than did the work of
Bowyer and Yawitz

Coranon Sules Dok

Figure 2 shows_the AGRRs using the electric utility
returns tndex Tor comparison with all issues centered on
the 813 This plot is clesrly one whase trend is also
dawpward across the entire me period, although it ap-
poars not to begin its major decline unti] eighty-five to
ninety days prior to the SI,

In Panel 2 of the table are Tound the summary slatis
tics deseribing the magnitodes of the AGRRs shown on
Fipure 2. The changes or sales elfect during the period
Fram fourteen days before the AD to aller the 8D over
147 days was —2.041 per cont.

Panel 3 of the table contains the magnitudes of AGRRs
shown on Figure 2 but stopping at the SI. This decline
i relative share prices and returns, called market pres-
suve, 1s caused by the cquiw sale and 5 the discount
rcquu(,d 1o sel] the new issue. These costs of now equity
issues were 1.893 per cent on average. Thus, arked
pnccs of shares of electric wiilities which sold new eq-
uity declined by ahout 1.9 pey ceot from before the AD
until the 513 over 104 duys. This is the decline in price
that the Brm did not receive when it sold new equity
shares st the S and is the market prossure of the new
equity Issue.
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Sumvmary and Conclusions

When clecteic utifities sold new equity shares belween
Jauuary 1, 1973, and December 31, 1980, the share prices
of these companies were depressed downward because
of the sale. This doswnward snuvement or market pres-
sure measured from before the annguncement date to
the sales date ol the new issue was — L8 per cont when
compared with returns of other electric wiilities which
sodd new equily regulavly. Further, @ sules effect rang-
ing from =3 per cont o —2 per cent was found over the
period from before the announcement date until aler
the sales date depending upon whetier the dita were
centered on the AL} or on the S0

These averages are conservative and the minimum es-
timaled averags declives as they were dorived from us
ng 4 return index of compurison {electric wility) which
itsedl congains the elfects of murket pressure. Further,
the use of angthee index of return for comparison which
wis composed of regulated and wnregulntud firms would
substantially raise these average costs. {(In ke, if dhe com-
parvison were o b made agninst the return af all equi-
ties lsted on the New York aud American stock ex-
changes over the same time period, the average estimate
for market pressure wouold rise to —3 per’cent and the

average estimates for sules elfect would rise 1o —4.4 per
coiit centered on the AD {o —3.6 per cent centered ou
the S, See [8] for delails.)

The sizenble sales effect over the ewlive perind from
belore the announcement date to afier the sules date
wsing the pertfolio of electric companivs for comparison
provides direct evidence that share grices of electric wili-
ties which sell new equity conlinue to decling after the
sale has ken place. This condition may be explained
as the tmpact of other factors than market pressure alone
upon share prices. Perhaps some of these factors are
due to the investors’ perceptians of increased dilation
problems caused by regulatory lag und regulatory risk
ussociated with these pubfic wtilities not belng allowed a
rate of return on new equity equal to the investors' re-
guired rate of return over the eight-yeur survey period.

Even though the exact canses are nol known precisely,
it is definitely clear that investors view the new sale of
equity shares with disfavor and that the new equity sale
results in & substantial decline in equity prices, Public
alility regulators should be concerned with these im-
pacls of new equity sales upon share prices and returns
and attempt 10 make proper adjustments in the allowed
rate of relurn to offsot or climinate these effects in 1he
futire.
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Utilitles Raise Thelr GCapitsl Appropriations

The nalion's invastor-owned ulilities appropriated §7.2 biliion (seasonally adjusted) for new plant and equipment in
the linal quartar of 1883, up 25 per cont vvar the unusually low figure recorded in the third quarter, the Conlerance
Board repottad in Aprl, Bath the gas and electric ulilites shared in this fourth-guarier gain. {Capital approprialions are
authorizations W spend monaey in the future for new plant and equipment, Appropdations are the Tirst step in the capiial
investrnent process, preceding the ordering of equipment, the letting of construction contracts, and finally the aciual
expenditures, Appropriations are considered to be a leading indicator for capits} spending.] . ;

Electric wliliby appropriations rose 1o $5.8 billion in the fourth quarter, their first quartarly increase sinca the third
qlarter of 1982, Cancellations of previously approved projpcts were widaspread, however, amounting 1o $2.7 billion in

tha final quarter of 1983,

Gas utility appropriations climbed to $1.4 billion in the fourth quarter, a 68 per cent jump over the 1hird quarter. It
was the highes! quarterly total recorded last vear, For the full year, however, the gas ufilities apprapriatad only $4.4
billion, down by a third from 1882, and canceled a record $1.3 billion warth of earlier-appraved projects.

Actual capital spanding by the investor-owned utilities fsil to $8.3 billion in the Jourth Quarter, an & per cent dip
from the third quarter. The electric utilities accounted for all of the fourth-quarter decline. For 1983 as a whole, the
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electric ufilifins spent 3 record $32.2 billion op new plant and equipmen), up 3 per cant over 1982 (as utility
expenditures amounted to $3.5 billion in 1983, down 30 per ¢ent krom 1962,
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{. Introduction and Swimmaery

Considerable attention has recently been given to general
equilibrium maodels of the pricing of capital assets. Of these,
perhaps the best known H the mean-variance furmulahon
originally developed by Sharpe [1964] and Treynor [1961],
and extended and clarified by Lininer 119633, hY, Mossin
[1966], Fama [1968a, b), and Long [1972]. In addition Treynor
{1965], Sharpe [1966], and Jensen [1968, 1968] have devel-
oped portfolio evaluation miodels which are either based on
this asset pricing model or bear a clese relation to it. Ta the
development of the asset pricing model it is assumed that
(1) al} investors are single period risk-averse utility of termi-
nal weaith maximizers and can choose among portialios solely
on the basis of mean and varfance, {2) there are no taxes or

*We wish 1o thank Evgene Famw, John Long, Doavid Mavers, Merton
Miller, and Walter O3 far benefits obtsined in conversations on these issees
ad D, Beseafelder, J. Shaefler, and B. Wade for progriunming assistance,
This research has been partially supparied by the Universily of Rochester
Systems Analysis Program under Bureaw of Naval Fersonnel contract
number N-00022-68-6-0085, The National Sclence Foundation under grant
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8o Syudies in the Theory of Capital Mavkets

transactions costs, {3} all investors have homogencous views
regarding the parameters of the joint probability distribution
of all security returns, and {4} all investors can borrow and
lend at a given riskless rate of interest. The main result ofthe
model is a statement of the relation between the expected risk
premiums on individual assets and their “systematic risk.”
The relationship is

E{ RJ] = E{,ﬁ.\f}ﬁ} {1}
where the tildes denote random variables and
E{PI} - P:-J + E(Dt:]

PI- ¥
on the jth asset
D, = dividends paid on the jth security attime t
re = the riskless rate of interest .
E{B,) = expected excess returns on a “market portfolio™
consisting of an investment in every asset cut-
standing in proportion to its value

_cov (R;, R
T MR

Relation 1 savs that the expected excess return on any asset
is directly proportional to its 8. If we define ayas

oy = E(R)—E(Ru)B;

then {1} implies that the o on every asset is zero.

Tf empirically true, the relation given by (1} has wide-
ranging implications for problems in capital budgeting, cost
benefit analysis, portfolio selection, and for other economic
problems requiring knowledge of the relation between risk
and return. Evidence presented by Jensen [1868, 15687 on
the relationship bebween the expected return and systematic
risk of 2 lerge sample of mutual funds suggests that (1 might
provide an adequate description of the relation between risk
and return for securities. On the other hand, svidence pre-
sented by Douglas [1969], Lintner [1965], and niost Tecently
Miller and Scholes [1972] seems to indicate the model does
not provide 2 eomplete description of the structure of security
returns. In particular, the work done by Miller and Scholes
suggests that the o’s on individual assets depend in a syste-
matic way on their §s; that high-beta assets tend to have
negative s, and that low-beta stocks tend to have positive «’s,

— e = gxpected excess returns

E<Rj) =

= the “systematic’ risk of the jth asset.
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Qur main purpose is to present some additional tests of this
asset pricing model which avoid some of the problems of
?ar_lier studies and which, we believe, provide additic':nal
insights into the nature of the structure of security returns
AI% previous direct tests of the model have been conducted
using cross-sectionz] methods; primarily regression of A, the
mean excess return over a time interval for a set of secu;ities
on estimates of the systematic risk, B, ofeach of the securities
The equation )

=+ nfhT;

was ‘esﬁmated, and contrary to the theory, ¥, seemed to be
significantly different from zero and vy, significantly different
fmm R{f, the slope predicted by the model, We shall show
in _Sechcu 11 that, because of the structure of the priicess
which appears to be generating the data, these cross-sectional
tests'of significance can be misleading and therefore do not
prm?gve direct kests of E:cllfe valdity of {1). In Section II we
Trovide 2 more powertul time series test of the validity o
the model, which is free of the diffeultes associztefl}zucif
the cross-sectional tests. These results indicate that the
usual F@}'m of the asset pricing model as given by (1) does
not provide an aceurate description of the structure of éecurit)-r
returns. The tests indicate that the expected excess returns
on high-beta assets are lower than (1) suggests and that the
expected excess returns on low-beta assets are higher than
(1} suggests. In other words, that high-beta stocks have
negative os and low-beta stocks have positive o’s.
The data indicate that the expected return on a security can
be represented by a two-factor model such as ’
E(7) = E(F)(1 =B+ E(Falf; {2)
where the r's indicate total returns and E(#) is t] :
refurn on a second factor, which we 33(1*;1)1 ca]ieﬂi‘;l)gafti
factor,” since its coefficient is 2 function of the asset’s B. After
we had observed this phenomenon, Black [1970] was able to
show th.at relaxing the asswmption of the existence of riskless
orrowing and lending opportunities provides am asset
pricing model which implies that, in equilibrivim, the ex-
pected return on an asset will be given by (2). His results
re;‘r::sh an exp}ici-.t definition of the beta factor, #, as the
o ﬂ!;n ona pqrtfoho th_a.t has a zero covariance with the return
1 the market portfolio 7. Although this model is entirely
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consistent with our empirical results {and provides a con-
venient Interpretation of them), therc are perhaps other
plausible hypothescs consistent with the data (we shall briefly
discuss several in Section V). We hasten to add that we have
not attempted here fto supply any direct tests of these
alternative hypotheses.

The evidence presented in Section 11 indicates the expected
excess return on an asset is ot strictly propur‘cioml to its 3,
and we believe that this evidence, coupled with that given in
Section IV, is sufficiently strong to warrant rejection of the
traditional form of the model given by {1} We then show in
Section 11l how the cross-sectional tests are subject to measure-
ment error bias, provide a solution to this problem through
grouping procedures, and show how cross-sectional methods
~re relevant o testing the expanded two-factor form of the
model. Here we find that the evidence indicates the existance
of  linear relation between risk and return and is therefore
consistent with a form of the two-factor model which specifies
the realized returns on each asset to be a linear function of the
returns on the two factors Fz and fy,

7= Pl - B+ Fufst &y {2)

The fact that the «'s of high-beta securities are negative and
that the «'s of low-beta securities are positive implies that the
ean of the beta factor is greater than 7x. The traditional form
of the capital asset pricing model as expressed by (1), could
hold exactly, even if asset returns weig generated by {2
if the mean of the beta factor were equal to the risk-free rate,
We show in Section IV that the mean of the beta factor has had
a positive trend over the period 1931-63 and was on the order
of 1.0 to 1.3% per month in the two sample intervals we
examined in the period 1948-63. This seems 10 have been
significantly different from the average risk-free rate and
indeed is roughly the same size as the average market return
of 1.3 and 1.2% per month over the two sample intervals in
this period. This evidence seems to he sufficiently strong
enough to warrant rejection of the traditional form of the
model given by {1). In addition, the standard deviation of the
heta factor over these two sample intervals was 2.0 and 2.2%
per month, as compared with the standard deviation of the
market factor of 3.6 and 3.8% per month, Thus the beta factor

seems to be an important determinant of security returns.
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1. Time Series Tests of the Model

A. Specification of the Model. Although the model of {1]
:.y}}mh we wish to test is stated in terms of expected returns
it is-possible to use realized returns to test the theory. Let us
re%':r_esix;t the retm;?sb(m any security by the “market model”
originally proposed by Markowitz [1958] and exter by
Sharpe [1963] and Fana [1968z] viended by

By=E(R)+p R+ 2 (3}
where Ry = Hy—E(Ry) = the “unexpected” excess market

retarn, and B and &; are normally distributed ran ravi-
ables that satisfy: ’ ? dom vari-

E{Ri) =0 {4a)
Efg)=0 {4y}
E(zR =0 {4c)

The specifications of the market model, extensively test
by Fama et al. [1969] and Blume [1968], are well sati'sfieél leﬁ
the data for a large number of securities on the New York Stock
Exc}xan‘g«e. The only assumption violated to any extent is the
normality assumption'—the estimated residuals seem to can-
fcu_rm_m the infinite variance members of the stable class of
distributions rather than the normal. There are those who
would ?xp!&i_n these discrepancies from normality by certain
n?nstzftmn,ansies in the distributions {cf. Press [19'57]) whiél":
still yield Anite variances. However, Wise [1863] h&s’shown
that the least-squares estimate of £, in {3} is unbiased (al¥
ﬂ‘mugh not efficient) even if the variance does not exist, and
samt_zlatmns by Biattberg and Sargent [1968] and Fama and
Bahiak [1968] also indicate that the least-squares procedures
are not totally inappropriate in the presence of infinite vari-
ance stable distributions. For simplicity, therefore, we shall
ignore the >nommrmalitv issues and continue to assume
?Iormally distributed random wariables where relevant?
However, because of these problems caution should be exer-
cised in making literal interpretations of any significance tests

Substituting from (1) for E{R;} in (3} we obtain .

. _ Ry= RuBs+ & {3}
where Ry is the ex post excess retur

R, he ex post e tern on the market portfolio
over the holding period of interest. If assets are priced in the

market such that {1} holds over each short time interval {say a
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month), then we cun test the traditional form of the model by
adding an intercept ¢ to {3) and subscripting each of the
variables by f to obtain

ﬁ;; = C(J‘}' ﬁ;ﬁ_m+ é,q {6)

which, given the assumptions of the market maodel, is aregres-
sion equation. Ifthe asset pricing and the macketmodels given
by {1}, {3), and {4) are valid, then the intercept ay in (8) will be
zero. Thus a direct test of the madel can be obtained by esti-
mating {6) for a security over some time period and testing to
see if o; s significantly different from zero.®?

B. An Aggregation Problem. The testjust proposed is simple
but ineficient, since it makes use of information on only a
single securily whereas data is available on =z large number
of securities. We would like to design = test that allows us to
aggregate the data on a large nomber of securities in an
efficient manner. If the estimates of the 's were independent
with normally distributed residuals, we could proceed along
the lines outlined by Jensen [1968} and compare the frequency
distributions of the “#” values for the intercepts with the’
theoretical distribution. However, the fact that the ey are not
crass-sectionally independent, (that is, E(#.é,) = 0 for § # Jj,
of. King [19661); makes this procedure much more difficult.

One procedure for solving this problem which makes ap-
propriate allowance for the effects of the nonindependence
of the residuals on the standard error of estimate of the average
coefficient, &, is to run the tests on grouped data. That is, we
form portfolios {or groups) of the individual securities and
estimate (6} defining Auto be the average return on all secyri-
ties in the Kth portfolio for time f. Given this definition of Ry,
B, will be the average risk of the securities in the portiolic and
&y will be the average intercept. Moreover, since the residual
variance from this regression will incorporate the effects of

any cross-sectional interdependencies in the &, among the
securities in each portfolio, the standard error of the inter-
c:?pf dty will appropriately incorporate the nonindependence
OF £4-

In addition, we wish to group our securities such that we
obtain the maximum possible dispersion of the risk coefi-
cients, By If we were to construct our portfolios by using the
ranked values of the 3, we would introduce 2 selection bias
into the procedure. This would occur because these securities

The Capital Asset Pricing Model 8z

entering the first or high-beta portfolic would tend to have
positive measurement errors in their 8y, and this would intro-
ducc: positive Dbias in £y, the estimated portfolio risk co-
eﬁ?czqnt. Tha-s positive bias in 8 will, of course, introduce a
negative bias in our estimate of the intercept, &y, ’for that port-
folie, On the other hand, the opposite would occur for the
lowest beta portfolio; its 8y would be negatively biased, and
the_refore our estimate of the intercept for this low-risk 1 ort-
folio would be positively biased. Thus even if the traditinal
modc} were true, this selection bias would tend to cause the
low-{:s‘k portfolios to exhibit positive intercepts and high-risk
portfolios to exhibit negative intercepts. To avoid this biag

we need to use an instrumental variable that is highly c:)f:
relatgd with 3}, but that can be observed independently of j;

The Instrumental variable we have chosen is simply an in-
dependent estimate of the # ofthe seeurity obtained from past
data. Thus when we estimate the group risk parameter on
sample data not used in the ranking procedures, the measure-
ment errors in these estimates will be independent of thé

errors in the coefficients used in the ranking and we therefore
obtain unbiased estimates of f; and &y

C. The Data. The dats used in the tests to b i
were t:%kela frm.n the University of Chicago O{Ze:tffesfg?t;i%
search in Security Prices Monthly Price Relative File, which
(cion’cams gnonthly'pnce, dividend, and adjusted price and
Smdend :nfomaz;io-n for all securities listed on the New York
Ti;:,ck Exchange in the period January, 1926-March, 1966.

e monthly returns on the market portfolio By, were defined
as th_e returns that would have been earned on a portfolio
E?n%s?tfgg of an e-que_d irp’f:ﬁﬁheﬂt in every security listed on
Ve ‘d ﬁE at the beginning of each month. The risk-free rate
vas defined as the 30-day rate on U.S. Treasury Bills for the
pediod 1948~66. For the period 1926-47 the dealer commer-

cial paper rate® was use N
ed becaunse - Bil ,
notavailable. se Treasury Bill rates were

. IID‘; T?te-(imupi:z_g?mcedure
- Fhe ranking procedure. Ideally we would Lik i
J€ rany et . Z13) itke fo assign
e individual securities to the various groups on the basisgof

& rank (3 ; .
ugggzzif fbl% (the true coefficients), but of course these are
I

v In :}ddition we cannot assign them on the basis
5. Since this would introduce the selection bias prob-
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Jems discussed previously, Therefore, we must use a ranking
procadure that is independent of the measurement errors in
the ;. One way to do this is to use part of the data—in our case
five years of previous monthly data—to obtain estimates
By, of the risk measares for each security. The ranked values
of the 34 are used o assign membership to the groups. We
then use data from a subsecquent time peried to estimate the
group risk coefficients 8, which then contain measurement
errars for the individual securities, which are indenendent of
the errors in 3y and hence independent of the original rank-
ing and independent among the securities in each group.
2, The stationarity essumptions. The group assignment pro-
cedure just described will be satisfactory as long as the
coefficients B are stationary through ime. Evidence presented
Ly Blume [1968] indicates this assumption is not totally in-
appropriate, but we have used a sometvhat more complicated
procedure for grouping the frms which allows for any non-
stationarity in the coeficients through time.
. We began by estimating the coefficient 3, (call this estimate
B in {B) for the five-vear period Januvary, 1926-December,
1930 for all securities listed on the NYSE at the beginning of
January 1931 for which at least 24 monthly returns were avail-
able. These securities were then ranked from high to low on
the basis of the estimates 8y, and were assizned to ten port-
folios®—the 10% with the largest 3y to the Brst portfolio, and
50 on. The return in each of the next 12 months for each of the
ten portfolios was caleulated. Then the entire process was
repeated for all securities listed as of January, 1932 {for which
at least 24 monthe of previous monthly returns were available)
using the immediately preceding five vears of data {if avail-
able} to estimate new coefficients to be used for ranking and
assignment to the ten portfolios. The monthly porifelio re-
turns were again calculated for the next vear. This process
was then repeated for Janvary, 1033, January, 1934, and so on,
through January, 1965, .

In this way we obtained 35 vears of monthly returns on ten
portfolies from the 1,852 securities in the data 8le. Since at
each stage we used all listed securitizs for which at least 24
months of data were available in the immediately preceding
five-year period, the total number of securities used in the
analysis varied throngh time ranging from 582 fo 1,094, and
thus the number of securities contained in each portfolio
changed from year to vear.” The total munber of securities
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£

from which the toli
e portolios were formed at the beginni
om: which th T : - beginnin
;e;chu)h L:arp:s ‘gwen in Table 1. Each of the portfal iﬁs max?baef
G.Iq_t;a of as a mutual fund portfolio, which has an ideﬁtiry
s awn, even though the stocks it contains change over

time,
i TAB LE]
Total Nomber of Securities Entering
Al Portfolios, by Year N
) Numberpf Numberaf
Yeur  Serwrities  Year Securis zﬁs
1831 352 1945 '
lﬁ:f:’. 673 1430 ggg.
1933 535 1951 943
1834 683 1532 968
1935 578 1953 jaacE ]
1938 a4 14954 1000
) 1937 BE6. 1955 1008
1938 880 1936 904
195% Tig 1957 934
: J?)ﬁl G 743 1958 1000
; 1941 741 1539 983
1842 BT 960 1021
1943 s 1961 1014
1 9-14: 7i8 19532 e
1945 773 1983 1058

1946 %91 1965 om
1947 812 less 1
1948 s42 =l

. E. The Empirical Results
0;1]3.?11 }frg%&t’.hpe;gz‘nd, Cht}g? the 35 years of monthiv returns
B t ihe len portfolios calewlated ag lair ¥
viously, we then ealeulated 4] ‘ s corn e
v f ed the least-squares estj '
parameters o, and g, in (6) § h of o o 3 the
paran W By in (6] tor each of the ten portfoli
iions}l"i'i-.': 10} using all 33 years of monthly data (420 cbsenff
gns). e_results are summarized in Table 2, Portfolio mu;]-
contains the highest-risk securities and p :

Leont ‘ ri iti orfolio numbe
ontains the lowestrisk securities, The estimated ris]f

€ ients =
fc?rleig‘ %er;_tg range frq.m L56I for portfolio 1 to 0.499 for port-
line of Ty !c; ggxtlcgl t:})?tr:ﬁmepl:s, t&e, G, are given in the second
o thont = Is]m - the Student “+” values are given direetly
and n%ari:et e co;rrefat;gn between the portfolio returns
e resi] r{;et:n ns, &y, I{V},'and }t}1~e autocorrelation of
correlatior o 7 ’"_‘"‘}{ are :%lso given in Table 2. The apto.
oy B2 fgea‘rs ﬁo be quite small and the correlation be-
portfolio and market yeturns are, as expected, quite
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The Capital Asset Pricing Model Bg
high. The standard deviation of the residuals o(2s), the
average monthly excess return Ry, and the standard deviation
of the monthly excess return, o, are aiso given for each of the
portfolios.

Note first that the intercepts & are consistently negative for
the high-risk portfolios {ff > 1) and consistently positive
for the low-risk portfolios {8 «< 1) Thus the high-risk securi-
ties earned less on average over this 35-vear period than the
amount predicted by the traditianal form of the asset pricing
model. At the same Hme, the low.risk securities earned more
than the amount predicted by the model.

The significance tests given by the “t” values in Table 2 are

somewhat inconclusive, since only 3 of the 10 coefficients
have “t” values greater than 1.85 and, as we pointed out
earlier, we should use some caution in interpreting these 1%
values since the normality assumptions can be guestioned.
We shall see, hawever, that due to the existence of some non-
stationarity in the relations and to the lack of more complete
ageregation, these results vastly understate the significance
ofthe departures from the traditional model,
2, The subperiods. In order fo test the stationarity of the
empirical relations, we divided the 35-year interval into four
equal subperiods each containing 105 months. Table 3 pre-
sents 5 summary of the regression statistics of (6) cslenlated
using the data for each of these periods for each of the ten
portfolios, Note that the data for 8 in Table 3 indicate that,
except for portfolios 1 and 10, the risk coefficients gy were
fairly stationary.

Note, however, in the sections for o and #{&) that the criti-
cal intercepts &g, were most definitely nonstationary through-
out this period. The positive a's for the high-risk portfolios in
the first subperiod { January, 1931~September, 1939) indicate
that these securities carned more than the amount predicted
by the niodel, and the negative o's for the low-risk portfolios
indicate they earned less than what the model predicted. In
the three succeeding subperiods {October, 1939-June, 1948;
July, 1948-March, 1957, and April, 1957-December, 1965}
this pattern was reversed and the departures from the medel
seemed 1o become progressively larger; so much larger that
six of the ten coefficients in the last subperiod seem signifi-

?“t- (Note that all six coefficients are those with 8's most

iiferem from unity —a point we shall return to. Thus it scems

Unlikely that these changes were the result of chance; they

ost Drobﬂbl}' reﬂ ect Ch&ﬂges in t}le aﬁrs}-
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The Capital Asset Pricing Model o1
Note that the correlatio i R
. g ation coefficients between B, and B
r ] iz i n
gzé gz; ;g’{l}‘f;!i 2 f'{o.;. e?ch of tf;}e portfolios are all gr;:tterdﬂg;:
.95 oL or porticiio number 10. The lowest of th
efficients in the subperiods (not show Sha 010 40 co-
v Y {not shown) was 0.87, and
twa were greater than 0.90, A t durd docirt
‘ g 1090, A a result, the standard deviat
of the residuals from cach r ion i small and hemon
b siduals f egression is quite small and |
so is the standard error of et ", & j ovidos the
) 2 “estimate of o, and this rides
main advantage of grouping in these tosts, provides the

1. Cross-sectional Tests of the Model

{e:; ie::z Se:f f'hfz T;;z:o-Facfor Model, Although the time series
tes sed In Section 11 'provide a test of the traditi
form of the asset pricing i, ot b bonal
£ 1g_model, they cannot b
test the two-factor model di v, crosssectional st
. tly. The cross-secti
bowerern o for Irectl; ross-sectional tests
: 1150 an opportunity to test the linearity .
relation between returns and risk fmpliod he far o0 of the
1 | s and risk implied by (2) or (27 wi
gutt:gakxng any explicit speeification of the 'in'terceéz )R’:;i}i
R:a & ¢ traditional form of the mode] implies yp=0and y, =
t(J:‘!]“e : éeftwo factor n_a?del merely requires the linearity of 1(9)
o bo d for any speglﬁ-e cross section and allows the interce{::t
0! :i;xzn;iegf. .&tﬂ:h;s level fof specification we shall not specify
£ siz ven the sign of vo. We shall be able to make
statements on this point affer closer examination oi'og::

he TV. HOX‘.& & E] o
- s ¥ Sha 1 ﬁ St e\a]n'ne ti ]

t 0!‘ V h VEL Ve I T 1 1€ emnil ](',‘az ¥
dtllce tO nlﬁtl vale ih&k dlsﬁ'uss}on. ‘

B. Measurement Errors and Bias in C ross-sectional Tests

We I
te:@cg;zzﬁe; 1;1£§:b316 problems caused in Cross-sectional
3 e DY measurement errors in i imati
of the seonrtt § 1 e estimation
S ty risk messures.® Let & 1 i
unobaemsiny 1 sures, ; represent the true (and
s systematic risk of firm jand §,= g,= ¢

meoser of Jand 8= 2,4+ & be th

sured value of the systematic risk of firm j where) we asEE

sume that g, th urem
and 7 SIC Measurement error, i mallyv distri
and for all § cashh errar, s normally distribnted

Eléj) =0 ford
E{E}ﬂj} ={} ({;‘E;
Elga) = {0 inJ

T e ey =g {7c)

. The traditional f,
) al form of ¢
1;lm:tptfzam:cs of the markgt ;

1€ asset pricing mode] and the as-
model imply that the mean excess
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refurn on a security
T
poB (8)
! T

observed over T periods can be writlenas
B;= E(RRy) + &= RuBst & (8}

where By = Sy BudT, &=k, exfT. Now an obv;om test of
the traditional form of the asset pricing model is to fit

By= vt vyl {1n

to 1 eross section of frms {(where B;is the estimgted ris‘;c ;(;e;frg-
cient for each Brm and & = &— 1 é',:} and test te see if,
plied by the theory

v=0 and Y = f{,,,

jor di ies with this procedure; the
re are two major difficulties with ocegure;
ﬁrﬁfwolves hias dueto the measxérementexf'rf%l)'s maﬁ;b z;récilﬁt?:
i i o a5 8’ S O g
second invelves the apparent inadequacy or{ ; tea
serati data, The two-factor asse
tion of the process generating t‘h‘e ‘
pricing mogei given by {2"):1 émphest&:g Yo ?l?edo Zé t:;z:yrs::;c}l:én;
i is, i ition to ine 1
coeflicients—that is, in addi A cal valuee
inv sari t is random through fime.
ve, they involve a variable thal gh
31‘1}2 two-fag’cor model is the true model, 1;1}1:9 %sxial gzg;xfgggg
i i ince the data fro
tests on v, and v, are misleading, smc:d from a glven
i i nee on the stanaar
. section cannot provide any eviden st
gi?isatgon of F; and hence resulisina serious underzsg%atelgf
the sampling error of % and $.. Igné)rmﬂ% this Sexcfx’gme:‘x f :e)?ror
; i mEasuy
the moment, we shail ﬁrstgoazsl er the ren »
?;nblems and the cross-sectional empirical e»‘xgleax!l&i giz;
effici i : iate significance
random ccefficients issue and appropriate § ce
?xnthe context of the two-factor model are discussed in more
etail in Section IV, . ‘ i
deﬁtidlg;g as the B, contain the measurement errors &, ?ge
le;st-squéres estimates ¥o at?]d ‘;}: gn {mzl“zl'l%l b};aes;kigsggi tsiente
rell-known errors in variables bias and will L . £
E::? Johnston {1963, Chap. VI)). That is, assuming jtha;ulféj and ::
are independent and are independent of the 8; in the cros
sectional sample,

DS - (11)
plim 1 =y S By

FLIETI N

KRG 255

tes the average
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where 5% 8)} is the eross-sectional sample variance of the true
risk parameters 8;. Even for large samples, then, as long as the
variance of the errors in the risk measure ¢%(&) is pasitive, the
estimated cocflicient ¥, will he biased toward zero and 4 will
therefore be biased away from zero. Hence tests of the si ani-
ficance of the differences 9, —0 and 5, — &,, will be misleading.

C. The Grouping Solution to the Measurement FError
Problem. We show in the Appendix that by appropriate
grouping of the data to be used in estimating (10} one can
substantially reduce the bias introduced through the exist-
ence of measurement errors in the B In eszence the pro-
cedure amounts to systematically ordering the Grms into
groups {in fact by the same procedure that formed the ten
portfolios used in the time series tests in Section I} and then
calculating the risk measures 8 for each portiolic using the
time series of portfolio returns. This procedure can greatly
reduce the sampling error in the estimated risk measures:
indeed, for large samples and independent errors, the samp-
ling error is virtvally eliminated. We then estimate the cross-
sectional parameters of (10) using the portfolio mean returns
over the relevant helding period and the tisk coefficients
obtained from estimation of {8) from the time series of port-
folio returns. If appropriate grouping procedures are em-
ployed, this procedure will vield consistent estimates of the
parameters v, and y; and thus will yield virtually unbiased
estimates for samples in which the number of securities enter~
ing each group is large. Thus, by applying the cross-sectional
test to cur ten portfolios rather than to the underlying indi-

vidual securities, we can virtually eliminate the measurement
error problem.*

D. The Cross-sectional Empirical Results. Given the 35
years of monthly returns on each of the ten portfolios cal-
culated as explained in Section iI, we then estimated 3, and
By K=1,2,...,10) for each. portfolio, using all 35 vears of
monthly data. These estimates {see Table 2} were then used
In estimating the cross-sectional relation given by (10} for
various holding periods.

Figure 1 is a'plot of &, versus By for the 35-year holding
period Janwary, 1931-December, 1965. The. symbol X de-

monthly excess return and risk of each of
H¢ ten portiolios. The symbol [ denotes the average excess

e
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’ return and risk of the market portfolio (which by the defini-
1931 —- 1965 ! tion of B is equal fo unityl. The line represents the Jeast-
, , : —_ ) squares estimate of the relation between 8y and 8y The
U — ' sg . “intercept’” and “slepe” (with their respective standard
INTERCEPT g'%ss errors given in parentheses} in the upper portion of the figure
STO.ERR, = T.ES 7 ; are the coeflicients vy and v, of (10,
SLOPE u.mngg : The traditional form of the asset pricing model implies that
STD.ERR. = 0.008 : the intercept v in {10) should be equal to zere and the slope
; v; should be equal to Ry, the mean excess return on the
: market portfolio. Owver this 33-year period, the averuge
~ : monthly excess return on the market portfolio By, was 0.0142,
.88 and the theoretical values of the intercept and slope in Figure
lare

L}

v%o=0 and v =00142
] The “" values

% _ 000359 _
s,y 000055

Hap = 6.52

-4 43 -
W) = ¥ 3 1 0.0142 (—)'..0198 8353

{7 0.00052
seem to indicate the observed relation is significantly dif-
ferent from the theoretical one. However, as we shall see,
because {3) is a misspecification of the process generating the
data, these tests wvastly overstate the significance of the
results,

We alsp divided the 35-vear interval into four equal sub-
perieds, and Figures 2 through 3 present the plots of the
By versus the B¢ for each of these intervals. In order to ebiain
better estimates of the risk coeflicients for each of the sub-
periods, we used the coefficients previously estimated over
the entire 33-vear peried.™ The graphs indicate that the
relation between return and risk is linear but that the slope
is related in a nonstationary way to the theoretical slope for
each period. Note that the traditional madel implies that the
theoretical relationship (not drawn) ahvays passes through the
two points given by the origin (0,0} and the average market
excess returns represented by & in each figure. In the first sub-
period (see Fig. 2) the empirieal slope is steeper than the

eorctical slope and then becomes successively flatter in
Leach of the following three periods. In the last sebperiod
(see Fig, 35) the slope 4; even has the “wrong’ sign.

AVERAGE EXCESS MONTHLY BETURNS

- p H 1 .
'E;:a.c 0.5 1.9 1.5 2.0

SYSTEMATIC RISK
: ¢ cvstematic risk for the
srre 1 Average excess monthiv returps VErsus Sy LJH‘ ; ;
gg—\"e};i period lQ%il-ﬁS for ench of ien portfolios (denoted by X) and the
market partfolio (denoted by}
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TABLES
Summary of Cross-sectional Regression Coefcients and Their
f Values
Timp Period
Total Period Sulspericds
13112j65 131938 J009-6H8 THE-3I5T 4(57-12063
Fu 0.0033% —0.00801 0.00438 0.00777 0.01020
2 00108 0.0304 0.0107 00033 0002
ny = fy 00142 0.0220 00149 00112 0.0088
ol 832 —4.43 3.20 740 18.8%
oy~ 5,33 ~491 3.23 71.58 19.81

The coefficients Yo T1: 74 and the “£” values of % and ¥1— ¥
are summarized in Table 4 far the entire period and for each
of the four subperiods. The cmallest “¢” value given there is
3,20, and all seem to be “significantly” different from their
theoretical values. However, as we have already maintained,
these “f' values are comewhat misieading because the
estimated coefficients fluctuate far more in the subperiods
than the estimated sampling errors indicate. This evidence
suggests that the model given by (9} is misspecified. We shall
now attempt to deal with this specification problem and to
furnish an alternative formulation of the madel.

V. ATwo-F actor Model

A. Form of the Model. as mentioned in the introduction,
Black (19701 has shown ander assumptions identical to that
of the asset pricing model that, if riskless borrowing oppor-
tunities do not exist, the expected return on any assek  will
be miven by
E(r) = BtF {1~ B+ E{T4)Bs {12)
where ¥ represents the return on a “ero beta” portielio—2a
portiolio whose covarianee with the returns on the market
portfolio fy is zero.'t

Close examination of the empirical evidence from both the
cross-sectional and the time ceries tests indicates that the
results are consistent with a made) that expresses the return
inear funtction of the market factor ry, (with

on a security as a l
4 coeffictent of gjand 2 second factor rz, (witha coefficient ©
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1 -8}, The function is

o , Fa= Fall B3 + Fufs+ @y {13}
ceause the coefficient of the second fa i
Be e tl ent of the ctor is a funet
;}hﬂc} g:::gugqu ;dS', ;.«e:hcall this Factar the beta factor. F;r;hégecg
riod T, the average value of Fg wil : ine
1di ) ‘ ¢ will determine th
§§]$;Dgf t:m*(_ee!:;: & and B for differerit securities or portfolitcf
If the dat ea;'ie eing ge{wratec} by the process given by i1‘3}
nd e 5 bmate th_e single variable time series regression
given by {8}, then the intercept & in that regression will be
l e = (Fy ~ PF}Q"'QGJ} = Rz(l”" EJ) {i4)
where Py= 37, 72J/T is the mean re
he =y Tz he mean refurn on the heta ;
Z:: f]r §h§ pc?nod', Pri5 the mean rivk-free rate over thi: piifécc’ir
and Pfi ;} t g:tfﬂerex}ge bet‘«;ieen the two, Thus if By is posi,
, high- securities wi tend to have negative & i
1oxv-"g:.e~ta securities will tend to have positiveg 2}56 ;sfsﬁan.d
negalme, high-beta securities wil} tend to have pos'itive %e
ani ox:igagm securities will tend to have negative &'s o
'1 : . 3 .
givgnub %‘:113?, I:If we estimate the cross-sectional regression
given al} ,ft he expanded two-factor model implies that the
dugs o the parameters v, and v, will not be equal to
zero and By but instead will be given by
B Yo == Rz &Hd ¥ = H.\!"" ﬁz
thiegce g_ I}%z i§ positive, yowill be positive and ¥, will be less
T Sy z I5 negative, vo wi ati vy Wi
gr%ter A ﬁi,, gative, vo will be negative and v, will be
indi::g; u;e can interpret Table 3 und Figures 2 through J as
becameﬁ%a thlfz;it‘ 52;2;?3 negative in the frst subpericd and
ve and successively i
fa%owing ositive ane s ssively larger in each of the
cap:‘ﬁ?lgsi:?p%%g’ we Srﬁ that the traditional form of the
) ng model, as expressed in {1}, i i
with the present two-factor ;nod»el ?f essed in (1), is consistent

E(ﬁz}"’—" i (15

ad ) ] {15
w}?e é,lqet;eshofns of statu;pcal efficiency aside} any test fm-}l
e %:?gor a ,portfehq Iz zero is equivalent to a test for
th Rz) is zero. The results in Table 3 suggest that

(Hz} is not stationary through ti
owest i Wi ough time. For example, &5
t risk portfolio (number 10} is negative 11’113 tieaérf;rs;}{ﬁ

peri e
. od and positive in the Jast subperiod, with a “¢” value of 8

s it is unli . ;
is unlikely that the true values of o, were the same in
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TABLES

Surmmary of Cross-sectionat Regressi
t Values

on Coefficients and Their

TFime Peviod

Total Period Subperiods
1/31-19/65  1J31-8i3% 10039-6/48 THE-33T A 51-12165
Ya 0.00339 ~0.0080% 0.00439 DO077T 0.01020
¥y 0.0108 0.0304 0.0107 0.0033 —0.0012
g = fy 0.0L42 0.0220 0.0148 4XE13 1A 0.0085
H¥a) 5.52 —4.43 3.20 T.40 18,83
iy =7t 6353 e H 3.23 7.98 19861

The coefficients Ju, 71, v: and the “£” values of % and v — %
are summarized in Table 4 for the entire period and for each
of the four subperiods. The smallest “t” value given there is
3.20, and all seem to be “significantly’” different from their
theoretical values. However, a5 we have already maintained,
these “f" wvalues are somewhat misleading hecause “the
estimated coefficients fuctuate far more in the subperiods
than the estimated sampling errors indicate. This evidence
suggests that the model given by (9} is misspecified. We shall
now attempt to deal with this specification problem and to
furnish an alternative formulation of the maodel.

IV. A Two-Fector Model

A. Form of the Model. As mentioned in the introduction,
Black {18701 has shown under assumptions identical to that
of the asset pricing model that, If riskless borrowing oppor-
fanities do not exist, the expected return on any asset Jwill
be given by

E(#) = E(F)(1 — B3+ E(Tulf; (12}

where f3 represents the return on a “zero beta” portiolio—a
portiolic whose covariance with the returns on the market
pordolio fy is zera

Close examination of the empirical evidence from bath the
cross-sectional and the time series tests indicates that the
results are consistent with a mode] that expresses the return
on a security as a linear function of the market factor ry, {with
a coefRcient of #)) and a second factor 1z, {with a coeflicient ©
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L—83. The funetion is
. 1 Fa= Tl ~ B3} + FaBr Oy {13}
ccause the coefficient of the second £ i ‘
e tl | factor s a funet]
)tiwoci ;ﬁ;c;gty: g, ’}ul: hcal} this factor the beta factor, F;r?gai:é?f
enod 7T, the average value of 7y wi ‘ i
Iding poric | i value of 7y will determine the
1;? t?}l'ztgga’{)t:t:riege?n?g éB for ;ﬁxgireag}’g securities or portfolios
It the data are be nerated by the process given by (13}
;}i ;lf b“ ?G?stémate th.e single variable time serigs regr»e};s{il»oei
¥ {6), then the intercept & in that regression will be
, ot = {Fy~ ?’{F}{l "‘B.E} = Rzﬂ- “‘gj} {14}‘
where 7, = 31, 14T is the mea :
' r = Sfoy Fad - mean return on the heta facto
2::(3{ éh?sp;i:;ogf ﬁ;: is thebme.:m risk-free rate over the pgi_:égr
nd R s the difference between the two. Thus if B, § i
ltl‘«e,*bhzgh—beta _S?Curiti&s will tend to have negaﬁi:wiz(?spgsz
ou—t_ef:a ie:cuntles will tend to have positivg é's. 1f R, E
negz; fve, 1,gh~beta} securities will tend to have poéitive iy
anIn c:;;}bigta sec‘;funties will tend to have negative &'s o
. ion, if we estimate the cross-sectional re i
, ; : 5 onal regre
a gnﬁg&lﬂ%{ﬂg expanded hwo-factor model imph‘eesgélasg iﬁg
alues of the parameters v, and v will he ¢
zero and Ay, but instead will be g;:en bz? not be equal to

w=R: and y =H,~R,

e Bos 1 fois positive, yowill be positive and y, will be fess
R ] is negative 51 b :
greater than T 1> negative, yo will be negative and 3, will he
!nd:é::; ]:i:e ﬂci:; i}%terpret Table 3 and Figures 2 through 5 as
became .?)Ositixe ¢ Was negative in the first subperiod and
e and tvelv ] :
following subperiods. uccessively larger in each of the
caiﬁ{n;?mg (12}, we see that the traditional form of the
with t set pricing model, as expressed in (1}, is consist
he present two-factor mode] if i stent

ElRz) =10 15

} _ E 15

inde é;kqe\;eztf%ns of statwpcgd efficiency aside) any test {fof

whether B 5 vor Ahe rrong, % cduvalent fo @ est for
FiRy | ] YO, resuits in Table 3 sugpes

Im'.'estl;x;f:t sotigqﬁary through time. For example, if fcfrtgf;

poviy Tk po ‘ﬁov ie (number 10) is negative in the first sub-

e uﬁh}z ve in the last subperiod, with a “#” value of 8

ely that the true values of oy were the same in
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the two subperiods {each of which contains 103 observations)
and thus unlikely that the true values of E{R,) were the same
in the two subperiods, and we shall derive formal tests of this
proposition belew. _

The existence of a factor Rz with a weight proportional to

] — g, in most securities is also suggested by the unreasonably
high " values obtained in the cross-sectional regressions,
as given in Table 4. Since vy and vy, invelve R, which isa
random variable from cross section to cross section, and since
neo single cross-sectional runm can_provide any information
whatsoever on the variability of B, this element is totally
ignored in the usual caleulation of the standard errors of vy
and . It is not surprising, thercfore, that each individuval
cross-sectional result seems so highly significant but 3o totally
Jdifferent from any other cross-sectional relationship. of
course the presence of infinite-variance stable distributions
will also contribute to this type of phenomenon,

In addition, in an attempt to determine whether the linearity
observed in Figures 1 through 3 was in some way due 1o the
averaging involved in the long periods presented there, we
replicated those plots for our ten portfolios for 17 separate
two-year periods from 1932 to 1965, These results, which also
exhibit a remarkable linearity, are presented in Figures Ba
and Bb. Since the evidence seems to indicate that the all-risky
asset mode] describes the data better than the traditional
model, and since the definition of our “riskless” interest rate
was somewhat arbitrary in any case, these plots were derived
from caleulations on the raw return data with no reference
whatsgever to the “riskfree” rate defined earlier (including
the recalculation of the ten portfolios and the estimation of
the 8. Figures 7 through 11 contain a replication of Figures 1
through 5 caleulated on the same basis. These results indi-
cate that the basic findings summarized previously cannot be
be attributed to misspecification of the riskless rate.

In summary, then, the empirical results suggest that the
returns on different securities can be written as 4 Jinear func-
tion of two factors as given in {13}, that the expected excess
return on the beta factor By has in general been positive, and
that the expected return on the beta factor has been higher in
more recent subperiods than in earlier subperiods.

B. Explicit Estimation of the Betae Factor and a Crucial
Test of the Model. Since the traditional form of the asset

s, Fg
Gve

URE 5 Averpge month!
< - WY returms versus Syslematice risk |
4PDING two-vear periods from 1632 1g 1965.5}516{ natie risk for 17 non-
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The Capital Asset Pricing Model 107
pricing model is consistent with the existence of the beta
factor as long as the excess reburns o% the beta factor have a
sero mean,” our purpose here is to provide a procedure for
explicit estimation of the time series of the factor. Given such
a time series, we can then make explicit estimates of the
significance of its mean excess return rather than depending
mainly on an examination of the & for high- and low-beta
securities. Solving {13) for 7z plus the error term, we havean
estimate #y, of Fiy

P =gy [, BiFap] = Fur~t iy {16}
where @iy = &,/{1— 8} We subseript Fzx by Jj to denote that
this is an estimate of Fy, obtained from the jth asset or port-
folie. Now, since we can obtain as many separate astirnates of
Fu as we have securities or portfolios, we can formulate a
combined estimate

TE = E Bfaa {17}
’

which is a linear combination of the ¥z, to provide a much
more efficient estimate of 7z The problem is to find that

linear combination of the Fyy which minimizes the error
varianee in the estimate of Pz That is, we wantto

min E(rg = FzJ® = min E(S hbm—Fuf
3 i 3

subject to Th; = 1, since we wantan unbhiased estimate. From

the Lagrangian we obtain the first-order conditions

hetiy—h=0 =12 N (18)

where A is the Lagrangian multiplierand ¥

is thetotal number
of securities or nonoverlapping portfolios.

of secus These conditions
imply that
BB por alliand) 19
By oMy

which implies that the optimal weights h; are proportional to
Y@, That s,

»

Bm—— j=1,2,....N 120
o—(u;l

H

s [HoEg] is a normalizing constant. But from
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108 Studies in the Theory of Capital Markets
the definition of iy we know that g} = i — Bp*, 50
k= 5_{_}.::@; 2y
s 2

Equation {21} makes sense, for we are then weigh;i?got?z
estimates in propertion to (1~ p3F and nwgﬂrsel;’:g ggo(gfecﬂv‘”
ta i) Boweyer, since we cannot observe o i) et fue
we are ‘forced., for lack of explicit estimates, ’io.assume g
() are all :dentical and to use as OUT WIg 1ks o

hy= K'(1~ BiF 22

P = 1T 1__}3,}2‘ . . } |
x\l%erﬁ:;whg ‘f(f'?(] am:l {32) thus prowde_ an ‘unlgi.xs%%‘ zﬂ;gg
(appc:'cs:imatcly} efficient procedure i%r,estaﬂfg?fbffg ;.:‘ 0?3:3 ms

| avai LT b ation. However, there 18 ¢ lem of bi;
all available information. B e ; O O iy

i [y waocedure to e

o olved in actually applying this pro ; ccurity
:;ﬁt:l The coefficient s is of course unol{s»grwf.able, ,agsdx:rge“fe
etai.if we use our estimates g in ’Ehe wmgﬁinngr pro dure
will jntroduce bias info our t;}stxmite é}{:'gto czlg? erstand

i 3, = G stitate this i } wi

sis. recall that 8= By &, SUDSUY s ¢
ig:::assarv addit?ons. and subtractions, and solve for th
estimate ) o

Fe— B Fadl — Gyt &

Fan = —'{1 —&) = {1—8

Substituting this into {17}, using (292), rearranging terms, and
taking the probability 1imit, we have

L CISHB (L= B+ (@ (231
plim ra= 1558y + (L — BY] + o*{&}

where S8} is the c:mts]s-sectional vz:;riaggfdog :Efagg in:;lf{il 11:
' ean. However, the average stancaiy = o
Egga?:wement arror wvig) for our portfolios 1s£ 8110150%0&2&
(implying ap average variance on the ozr}:le-rdo_ oq OO‘?’ ;hic
since S3(B) for our ten paétfoliolsa% (‘igéé%éklz:n B=1.007, this
i 11 be negligible and we shalll , .

b’%;:{;egin, ie?us apply the foregoing procgflures to éhe l::f:z:i
return data to obtain an estimate of'ﬁg,: = Tz Trn 13‘: I‘i s
return on the beta factor. Substituting Ry for v anf ar o
for ry in (16), the Bzy were estimated for each of our

}53; Dresents the standardized variates {i.e., the “¢"
) tlf for each of the sample periods given in Table 5 along with
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portfolios. These were then averaged to obtain the estimate

N r - ) ﬁ T el é’ﬂ Me b

Re = b =K' 5 (1= [~

' ‘3‘. 14 2": Fl }. — ; 1
for each month t. The average of the R for the entire period
and for each of the four subperiods are given in Table 5, along
with their £ values. Table 3 also presents the serial correlation

TARLES
Estimated Meun Values and Serial Correlation of the Excess Returns
on the Beta Factar over the Entire Periods and the Four Subperiods®

Period By (RS HAL riR%, Bd  1in)
135-12/63 000338 0.0428 162 0,113 2,33
1131-¥39 {00848 50641 -1.33 0,154 143

10/39-6148 0.00820  0.0455 8846 0.208 5.9
T148-3157 0.00782 00189 4.03 ~{.18L -1.87
H37-12/65 600857 0.0228 449 0.414 1,60

*The values of HRS were caleulated under ithe assumption of normal
distributions.

coefficients r{BS, BE,_,." Note that the mean value &f of the
beta factor over the whole period has a “f” value of only 1.64.
However, as hypothesized earlier, it was negative in the first
subperied and positive and successively larger in each of the
following subperiods. Moreover, in the last two subperiods
fts “#” values were 4.03 and 4.49, respectively. These results
seem to us to be strong evidence favoring rejection of the
traditional form of the asset pricing model which says that
B3 should be insignificantly different from zero.

In order to be sure that the significance levels reported in
Table 5 are not spurious and due only to the misapplication
of normal distribution theory to a situation in which the vari-
‘ablf’zs may actually be distributed according to the infinite
variance members of the stable elass of distributions. We
have performed the significance tests using the stable dis-
tribution theory outlined by Fama and Roll [1968]. Table

values) for

& “t” values at the 5% level of significance (two-tail) under
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jous sampie periads portrayed in Figures 6 t}n*ough 1L
{Recall that the bwo-factor mode] implies M= T2 and v =

112

fyy—T2) One additiona) item of interest in jndging the im-
portance of the beta factor in the determination of zecurity
tat of the market

returns is its standard deviation relative 0§
returns. As Table ¥ reveals, {73} 18 roughly 50% as large as

ofFy). Comparison of 72 and Py in Table 7 for the four 108-
month sabperiods indicates that the mean returns on the beta
factor were approximately equal to the average market re-
turms in the last bwo periods covering the interval Fuly, 1948
December, 1963. Apparently, then, the relative magnitudes
of Frand Fu indicate that the beta factor is sconomvically as

well as statistically significant.

. Conclusion

The traditional form of the capital asset pricing model
states that the expected excess return on a security is equal to
its level of systematic risk, B, times the expected excess yeturn
on the market portiolio, That is, i capital market equilibrinm,
prices of assets adjust such that

E(Ry) = v {(24)
where v, = E{Ra) the expected excess TERIT on the market

portfolio.

An alternative hypothesis of the pricing of capital assets

arises from the relaxation of one of the assumptions of the
ital asset pricing model. Relaxa-

tranditional form of the cap

tion of the assumption that riskless porrowing and lending
opportunities are available leads to the formulation of the two~
factor model. In equilibrivm, the expected returns El{ir) onan
asset will be given by

EUR) = B + (ElRu— BB {25
where E{fs) 1s the expected return o 2 portfolio that has 2
zero covariance {and thus Bz = Oy with the returnon thernarket
portfolio i I the context of this model, the return 0B a0-day
Treasury Bills (which we have used as a proxy fora “riskless”
rate} simply represents the return on 2 particular asset tnthe

system. Thus, cubtracting re from both sides of (23}, we cab
rewrite (23} in terms of“excess’ returns &s

E(R) = yot 718 (26)
where ve= E{Rz} and v, = E(Bu}— ER:).
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The traditio ;
thath;ﬁ ge:}&::gml Eogn‘ of the asset pricing model implies
et v 0 }y, _h' (}f{_..;.) and the two-factor model impiie;
y;'—’E{ﬂ,}lFfﬁ j“; ich is not necessarily zero and that
i )~ Bl addition, seversl ther ol ane rom
., - 3 L) " . - e tra‘ iti
pmx;zggg 1‘2(‘??};1’ whlch’ imply v, # 0 antd v # 1;5{2:331‘{?15 o
T in % exp'l.:mt consideration of the préb‘lemsesc}
measuring T gggm existence of nonmarketable assets, and th
existence o ¢ be’reémal taxes an capital gains and di‘vi-denﬁE
and we .te;i . gxeﬁv out,ixnf{'theﬂm. Our main emphasis h:si
e e ?: . ;c(t) ;ﬁiﬁiﬁxi .fogm of the asset pficing
d:fregttteii:.:i of thes;? ?th er alter:(:ati»{:?wi:vﬁggst:: 1wt toprovide
et Nev;eytgafgmnil model, we used all securities isted
o e ; 'y Itgc < Exchange at any time in the inteffal
betweer ést;m*xtn ; 66. The problem we faced was to obtain
eficient wmﬁci gs o thfe mean of the beta factor and its va;‘
ance. It would e 1>055{b.ie to test the alternative hypothe "
Dy sclectl n%e Snéi security at rapdom and estimating its 'bs?c:
fron signiﬁéantl xge:, p?nd ascertaining whether its mean reh?r
s sy Gifrens from i preiced by e il
W?ru;igji a v;:gry inefficient test p}?};:;ﬁigc del. Howvever, this
A :éhc;e:;;y: ;;e grouped the securities into ten port-
e . However} : at the porifolios hed a large spread in
their B's. However, we knew thgzt grouping the securities on
the basis of ir ':;bgn.%sed ;33 would not give unbiased
e o \z poI:i alio ‘Beta,” since the B's used to select
e poruaios, .m: dcenmm measarement error, Such apro
Srawe would I!n- roduce a selection bias into the testsﬂlT-
e gy }::;fls we used an instrumental variable ’tho
P group]‘nlf; s Sstsmated bets, to select 2 security’S : or;3
o B! tgx or r:;: ;?ext vear. Using these procéduresp w '
oapeteC, th] po ghps yhosg’estimated &'s were unbiés‘eg
P vari'de)i?‘?rt 4;1101 B}eta, We found that much of th
Fwiti e]jmxiﬁf : '}t'i o ﬂle &s estimated for individual c.ecuri
gzgof the portfo?igs cgis‘?:tiéc%h'e ﬁ?rtfolio groupinQ‘S. The
49t _ tructed in is manner sed i
Subpeﬁoléfﬁex% the estimates of the portfoiior%r% ef% frg}:n
Tﬂf ods Ser:e:tiggigns'lderabgﬁ stationarity. s or e
on the ies regressions of the portfoli 'S 1
g_gg i Sec?;ﬁ:: I%%rtfpliq gxcess returlns mﬁﬁa‘iﬁeﬁfﬁﬁf
bq!a Seeuritie; wad mgm_ﬁcantly negative intercepis and lt;;v:
ad significantly positive intercepts, contrary




[
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to the predictions of the traditional form of the model. There
was also considerable evidence that this effect became
stronger through time, being strongest in the 1947-65 period.
The eross-sectional plots of the mean excess returns on the
partfelios against the estimated 8's indicated that the relation
between mean excess return and 8 was linear. However, the
intercept and slope of the crass-sectional relation varied in
different subperiods and were not consistent with the tradi-
tional form of the capital ssset pricing model. In the two
prewar 105-month subperiods examined, the slope was
steeper in the first period thau that predicted by the tradi-
tional form of the model, and it was fatter in the secon d period.
In each of the twe 105-month postwar periods it was con-
siderably Hatter than predicted. From the evidence of both
the time series and cross-sectional runs, we were led to reject
the hypothesis that v, in (26} was egual to zero; we therefore
concluded that the traditional form of the asset pricing model
{s not consistent with the data,

We also attempted to make explicit estimates of the time
series of returns on the beta factor in order to obtain a more
efficient estimate of its mean and variance and thereby enable
ourselves to directly test whether or not the mean excess re-
tumn on the beta factor was zero. We derived a minimum-vari-
ance, unbiased linear estimator of the returns on the g factor
using our portfolio return data. We showed that, given the
independence of the residugls the optimum estimator re-
quires knowledge of the unobservable residual varfances of
each of the portiolios but that this problem could be avoided
if they were equal, Under this assumption of equal residual
variances, we estimated the time series of returns on the beta
factor, However, if these assumptions {i.e., the independence
of the residuals and equality of their variances) are not valid—
and there is veason to believe they ave ngt—more comyplicated
procedures are necesssary Lo ohtsin minimum-variance esti-
mates. Such estimators, which use the complete covariance
structure of the portfolio returns are available talthough nat
derived here). However, we feel that a straightforward appli-
cation of these procedures to the return data would result in

the introduction of serious ex post bias in the estimates. Thus
we have left a complete investigation of these problems, as
well as more detailed tests of the two-factor model, to a future
paper. In order to fully utilize the properties of the two-factor
model in a number of applied problems {such as porifolio

evaluation, see Jensen [1971] and various issues in valuation

1;; Will not equal
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Sﬁ;g},dit w{.'iH be necessary to |
fqéto; c:m ;s\ixgx}aies of the time series of returns on the bet
ICLOT, 3 & hope to 4] : i i ;
o and we I provide such estimates in the not-{oo-

The evidence ohtay
noe obtained from the &
el ce obi: Yom the time serjes
the ti?c fta}]c;mr mdxcgt(ed thatthebetn factorhad z n?)fdiemms an
that we 'ixavenr];?r?b\]fai né:» Ttaﬁon‘“?’ over time. It 'iefl";:?ﬁe us
: taviished the pre ) s o CEINS L0 us
bets et e ool presence and significance of the

_ aining security ;

o f ¥ refurns but, g5 o i

b RN e Ezave not provided any direct tests ai;nisdmenrtlon_ed
€ existence of the beta factor. We ha oeblain-

cested an economice wast ave, howey
librium is coz?;i{g:?t iiginéje %)ra“rhy capital maﬁ:eirxei;iﬁ’
Black 1197 o th the finding of this second factar
ties age n?)i hf: S";!}?;;‘ﬂ that i riskless barmwint::igé) fa;,fol‘.
on 4 Ot available, the equilibrium expect, portuni-
n asset will be xpected returns

a linear function o f;
B factor, the other the market factor. of two tactors, one the

In addis

e a{fﬁg}; ri];;ek_and Jensen (19707 have demonstrated
hat if @ si-mﬁ;r > omitted from the estimated market ret‘ S
result (e miler t.? Same ways to the two-factor model w urili
That e vi'élda ¥sis [1960] is TeIevant to this {ssue as a?ti‘lc}
impties o ﬁsOaHmndel s;.qa:)ztr in structure tg {26) i d
S T ; s o'g'ever,, it is clear from F:'gure; Ba : nf;?
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does not affect the siructare of security returns and hence
canmot explain the results reported here.

There are undoubtedly other economic Lypotheses that are
consistent with the findings of the existence of a second factor
and consistent also with capital market equilibrium. Each
hypothesis must be sested directly to determine whether it
can account for the presence of the B factor. The Black-
Scholes investigation of dividend effects is an example of
such a test.

Appendix; The Grouping Solution to the Measurement Error
Problem

Consider first the estimate {4, of the risk parameter in more
detail, We will want to test {10} over some holding period, but
we must frst obtain the estimates of the risk parameter 8,
from the time series equation given by (6. For simplicity, we
shall assume that the 2; are independently distributed and
have constant variance for all § and t. The leastssquares esti-
mate of 3;in {6), B is thus unbiased but subject to a sampling
error &; ag in (7), and the variance of the sampling error of the-
estimate 8;is

var (318 = e = T = T @D

since o3&} was assumed equal for all j, and where

T
= 21 (Ryp— B (A2}
=
js the sample sum of squared deviations of the independent
variable over the T observations used in the time series esti-
mating equation. Hence using (11) we see that

Y1
1+ (@)W eSH 8y

Let us assume that we can order the firins on the basis of B
or on the basis of some instrumental variable highly correlate
with g but independent of &. Given the N ordered firms, we
group them into M equal-size contignous subgroups, Tepre-

plimy = {A4.3])

sented by K=1,2,...,M and caleulate the average returndt |
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1
for each group for each month ¢ aceording to M
}? 1 I
K= T Ry K=1,2
L§ &3t K },2,.. ,,ﬁ’f {;&_4}
3 [(assumed tobe integer) {A.5)
where Ry is the retumn § N
We then estimate the syston month £ for security f in group K
e phen estim: & systematie risk of the group by ir)p?ai g
Rur = ag+ B3Ry + 8y {K "L
\Vhere t= l! 2} “cay T {:1.6)
. }. A
Exp == Ey
and L § N (A~ 7}
e« THE)
0B} = (
(& T (A8}

Equation .
dependenﬂy@ésggﬁgffé dsuiﬁi’hby assumption, the &, are in-
squares estimate of fy m (4 0) isegual variance. The least

. Br = Bu+ & and its variance
var (BB = o*(e,) = 20
w = (&) L (A.9)

Now if we estimafe th

g —secti .
our M ohservatio Sosssectional relatio

11 {IO} using

: N 1B, = N
Penod, wa ha«‘,‘.e 50n R}{ EA?;:( Ay T and B for some hOlding
'Where R,\- - '}’G‘i' ?n‘}]{"%" é‘§ . {1%10}
B = - EI I -
% T =G (a.11)

I3

]

1
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true as long as we hold the mumber of groups constant. Thus
these grouping procedures will result in unbiased estimates
of the parameters of {10} for large samples. Note that 548.),
the cross-sectional sample variance of the true group risk
coefficients, is constant with increasing L so long as securities
are assigned to groups on the basis of the ranked B Note also,
however, that if we randomly assigned securities to the M
groups we would have plim §%3,) = plim S¥BHL and (A123
would thus be identical to {A.3), Therefore, random grouping
would be of no help in eliminating the bias, As can be seen, the
grouping procedures we have already deseribed in the tine
serjes tests accomplish these results. While we expect these
procedures to substantally rednce the bias' they cannot
completely eliminate it in our case because the 2y and there-
fore the & are not independent across Rrms. However, as dis-
cussed in Section I11, we expect the remaining bias to be

trivially small.

Notes

1. Note that {42} can be valid cven though Ry is s weighted average of the
R; and therefore R}, contains g, This may be clarified as foliews: taking
the weighted sum of {3) using the weights, X, of sach secturity In the mar
ket portiolio we know by the delluition of Rythat §, X R, = R, 5, 0,0, =
L and 3 e = 0. Thus by the lnst equality we know Xig=—3 Xep,
and by substitation EleXg}= Elef~X., Xien] Xpled, and this implies
conditon {4e) since Efe,dL] = XpoHel + Ele; 5 ,:X0i w0,

2. We could develop the model and tecte undes the assumption of infinite
varisnce stble distributions, but this would uuyecessarlly complicate
some of the analysis, We shall take explicit account of these distributional
problems in same of the crocial tests af significance in Section V.

3. Recall that the B, and Ay are defined ar vxcess retyrng. The madel can
be formulated with r omitted from {82 and therelore assirned canstant
{then a. = r{1— 3! or included as a vaclable fas we have done), which
strictly requires them to be known for all 7. But experipents with osh-
mates obtained with the inclusion of Tr 38 & variable in {53 vield resolts
virtually idextical to those obtained with the ssumplion of constant re

fand heoce the evelusion of 71, B8 a variable i {6}), so we shall jnore this
prablem here. Sec aleo Roll [2959) and Miller and Scholes 11972] for a
therough discussion of the bizs Introduend through misspectfication of
the riskless rate. Miller and Scholes conclude as we do that these prob-
Ferns are not serjous, .

4. Unbissed measurement errors in By covse severe difcalties with the
cruss-sectional tests of the model, and it is important ta note that the time
sevies Form of the tests wiven by {A) are free of this souree of bias, P
biased measrement errors in B, which is estimsted simultaneously with

@y In the Hme series formulation, cause errors in the estimate of a; but
cause difficulties in

no systematie bias. Measurement errors in Ry vozy
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the situation of nonidentical o3{iy) and cov (&, &y =0 for f#* & Bul we
leave an investigation of the properties of these estimates and some
additions] tests of the two-factor model for » future paper, If the assump-
tion of identical #*&,] made hare is inappropriate, we still obtaln an
unbixsed sstimate of the R. However, the estimated varinnes of A
which is of some interest, will be greater than the true variance.

15. The serial carrelatian Jor the entive period appears significant, Indeed,
the serial correlation in the last period, 0414, seems very large and even
highly significant, with a # value of 4.6, However, the roeficients in the
aprlier periods seem to harder on significance but show an inordinately
large umount of varizbility, thus indleating substantial nonstationarity.

16. As mentioncd sarlicr, the choice of the number of groups is somewhat
arbitrary and, for any given sample size, involves a tradeolf between the
bias and the degree of sampling ervor in the estimates of the parameters
in {10} Tn an unpublished stdy of the properties of the grouping pro-
cedures by simulation teehniques, Jensen and Mendu Ran bave found
that, when o3& = $3), the use of ten groups with z total sample size of
N =400, yields estimates of the coefficient 4, In (10) which, on the average,
are biased downwerd by less than 0.9% of their true value and have a

standard etror of estinate about 50% higher than that obtained with un-
groupad data, The upgrouped sample estimates were, of eaurse, 30% of
their true values on the average fas Implied by (113 for these assumed

varianees],
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Risk, Return, and Equilibrium:
Empirical Tests

Eugene F. Fama and James D. MacBeth

University of Ckicago

This paper tests the relationship between average return and risk for
New York Stock Exchange common stocks. The theoretical basis of
the tests is the “two-parameter” portfolic model and models of market
equilibrium derived from the two-parameter portfolic model. We can-
not reject the hypothesis of these models that the pricing of common
stocks reflects the attempts of risk-averse investors to hold portfolios
that are “efficient” in terms of expected value and dispersion of return.
Moreover, the observed “fair game” properties of the coefficients and
residuals of the risk-return regressions are consistent with an “efficient
capital market”—that is, a market where prices of securities fully
reflect available information.

L. Theoretical Background

In the two-parameter portfolio model of Tobin (1958), Markowitz (1959),
and Fama (19658), the capital market is assumed to be perfect in the
sense that investors are price takers and there are neither transactions
costs nor information costs. Distributions of one-period percentage returns
on all assets and portfolios are assumed to be normal or to conform to
some other two-parameter member of the symmetric stable class. Investors
are assumed to be risk averse and to behave as if they choose among
portfolios on the basis of maximum expected utility. A perfect capital
market, investor risk aversion, and two-parameter return distributions
imply the important “efficient set theorem”: The optimal portfolio for
any investor must be efficient in the sense that no other portfolio with the
same or higher expected return has lower dispersion of return.?
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In the portfolio model the investor looks at individual assets only in
terms of their contributions to the expected value and dispersion, or risk,
of his portfolio return. With normal return distributions the risk of port-
folio # is measured by the standard deviation, o(ﬁ,), of its return, R,?
and the risk of an asset for an investor who holds g is the contribution of
the asset to a(ﬁp) If x: is the proportion of portiolio funds invested in
asset 4, oy = cov(XKy, R;) is the covariance between the returns on assets i
and j, and N is the number of assets, then

N
N N
" ; cov(ﬁ{ R
o(B,) = E | T Z ity 2

=1 Xip ﬁ
.y W =1

Thus, the contribution of asset 7 to o(K,)—that is, the risk of asset i in
the portfolio p—is proportional to
¥
D /o (Ry) = cov(®, B)/o(Ry).
f=1
Note that since the weights %y, vary from portfolio to portfolio, the risk
of an asset is different for different portfolios.

For an individual investor the relationship between the risk of an asset
and its expected return is implied by the fact that the investor's optimal
portfolio is efficient. Thus, if he chooses the portfolio 7, the fact that m
is efficient means that the weights x4, =1, 2,..., N, maximize expected
portfolio return

N.

E('ﬁm) = Z ximE(ﬁi):

fe=1

subject to the constraints

is common when return distributions are assumed to be normal, whereas an inter-
fractile range is usually suggested when returns are generated from some other
symmetric stable distribution,

It is well known that the mean-standard deviation version of the two-parameter
portfolio model can be derived from the assumption that investors have quadratic
utility functions. But the problems with this approach are also well known. In any
case, the empirical evidence of Fama (19654), Blume (1970}, Roll {1970}, K. Miller
(1971), and Officer (1971) provides support for the “distribution” approach to the
model. For a discussion of the issues and a detailed treatment of the two-parameter
model, see Fama and Miller (1972, chaps. 6-8).

We also concentrate on the special case of the two-parameter model obtained with
the assumption of normally distributed returns. As shown in Fama (1971) or Fama
and Miller (1972, chap. 7), the important testable implications of the general sym-
metric stable model are the same as those of the normal model.

27Tildes (~) are used to denote random variables. And the one-period percentage
return is most often referred to just as the return.
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N
o(ﬁp) e a(ﬁm) and Z L == 1.

§=1
Lagrangian methods can then be used to show that the weights %, must
be chosen in such a way that for any asset § in =

N

E(R) — E(R,) =5 ; %msf , (1)

"TJ_(E;)— — 6(Ry)

where S,, is the rate of change of E(ﬁp) with respect to a change in
o(R,) at the point on the efficient set corresponding to portfolioc m. If
there are nonnegativity constraints on the weights (that is, if short selling
is prohibited), then (1) only holds for assets ¢ such that % > 0.

Although equation (1) is just a condition on the weights x;, that is re-
quired for portfolio efficiency, it can be interpreted as the relationship be-
tween the risk of asset i in portfolio 7 and the expected return on the asset.
The equation says that the difference between the expected return on the
asset and the expected return on the portfolio is proportional to the differ-
ence between the risk of the asset and the risk of the portfolio. The pro-
portionality factor is Sy, the slope of the efficient set at the point corres-
ponding to the portfolio »2. And the risk of the asset is its contribution to
total portfolio risk, a(fi',,,).

II. Testable Implications

Suppose now that we posit a market of risk-averse investors who make
portfolio decisions period by period according to the two-parameter model
We are concerned with determining what this implies for observable
properties of security and portfolio returns, We consider two categories of
implications. First, there are conditions on expected returns that are im-
plied by the fact that in a two-parameter world investors hold efficient
portfolios. Second, there are conditions on the behavior of returns through
time that are implied by the assumption of the two-parameter model that
the capital market is perfect or frictionless in the sense that there are
neither transactions costs nor information costs.

4. Expected Returns

The implications of the two-parameter model for expected returns derive
from the efficiency condition or expected return-risk relationship of equa-
tion (1). First, it is convenient to rewrite (1) as

3 A multiperiod version of the two-parameter model is in Fama (1970e) or Fama
and Miller (1572, chap. 8).
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E(R) = [E(Rp) — Sno(Ru)] 4 Swo(Ba)By, (2)
where
N
o~ A ijmcij ar ~r
g BBy i _ wov(R, R,)/o(Rn) ®)
TRy (Ra) T o(R.) ’

The parameter 3; can be interpreted as the risk of asset ¢ in the portfolio
m, measured relative to a(ﬁm), the total risk of m. The intercept in (2),

E(Ro) = E(Rn) — Sno(Ra), 4

is the expected return on a security whose return is uncorrelated with
Ry—that is, a zero-f security. Since § =— O implies that a security con-
tributes nothing to o(R,,), it is appropriate to say that it is riskless in this
portfolio. It is well to note from (3), however, that since %m 05 == %im
o2(R,) is just one of the NV terms in f;, B: = O does not imply that security
i has zero variance of return.

From (4), it follows that

E(Rn) — E(Ry)

S == (B , (5)
so that (2) can be rewritten
E(R) = E(Ro) + [E(Rn) — E(Ry)1B: (6)

In words, the expected return on security # is E(ﬁo), the expected return
on a security that is riskless in the portfolio m, plus a risk premium that
is B, times the difference between E(K,,) and E(Ry).

Equation (6) has three testable implications: (C1) The relationship
between the expected return on a security and its risk in any efficient port-
folio m is linear. (C2) f; is a complete measure of the risk of security ¢ in
the efficient portfolio #2; no other measure of the risk of ¢ appears in (6).
{C3) In a market of risk-averse investors, higher risk should be associated
with higher expected return; that is, E(R,) — E(R,) > 0.

The importance of condition C3 is obvious. The importance of C1 and
C2 should become clear as the discussion proceeds. At this point suffice it
to say that if C1 and C2 do not hold, market returns do not reflect the
attempts of investors to hold efficient portiolios: Some assets are syste-
matically underpriced or overpriced relative to what is implied by the
expected return-risk or efficiency equation (6).

B. Market Equilibrium and tke Eficiency of the Market Porifolio

To test conditions C1-C3 we must identify some efficient portfolio .
This in turn requires specification of the characteristic of market equi-
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librium when investors make portfolio decisions according to the two-
parameter model.

Assume again that the capital market is perfect. In addition, suppose
that from the information available without cost all investors derive the
same and correct assessment of the distribution of the future value of any
asset or portfolio—an assumption usually called “homogencous expecta-
tions.” Finally, assume that short selling of all assets is allowed. Then
Black (1972) has shown that in a market equilibrium, the so-called
market portfolio, defined by the weights

total market value of all units of asset %
total market value of all assets

Xim =2

is always efficient.

Since it contains all assets in positive amounts, the market portfolio is
a convenient reference point for testing the expected return-risk conditions
C1~C3 of the two-parameter model. And the homogeneous-expectations
assumption implies a correspondence between ex ante assessments of
return distributions and distributions of ex post returns that is also re-
quired for meaningful tests of these three hypotheses.

C. A Stochastic Model for Returns

Equation (6) is in terms of expected returns, But its implications must be
tested with data on period-by-period security and portfolio returns. We
wish to choose a model of period-by-period returns that allows us to use
observed average returns to test the expected-return conditions C1-C3,
but one that is nevertheless as general as possible. We suggest the follow-
ing stochastic generalization of (6):

Rie = For + FuiBs + Faib® + Fouss 4 Huee (7)

The subscript ¢ refers to period £, so that R, is the one-period percent-
age return on security ¢ from ¢ — 1 to £ Equation (7) allows ¥o: and Y
to vary stochastically from period to period. The hypothesis of condition
C3 is that the expected value of the risk premium ¥y, which is the slope
[E(Ru) — E(Ro)] in (6), is positive—that is, E(Yu) = E(Rp) —
E(Rg) > 0.

The variable B is included in (7) to test linearity. The hypotbesis of
condition Cl is E(¥a) = 0, although ¥e is also allowed to vary stochasti-
cally from period to period. Similar statements apply to the term involving
s; in (7), which is meant to be some measure of the risk of security i that
is not deterministically related to B, The hypothesis of condition C2 is
E(Fa:) = 0, but ¥3; can vary stochastically through time.

The disturbance %;: is assumed to have zero mean and to be independent
of all other variables in (7). If all portfolio return distributions are to be
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normal (or symmetric stable), then the variables T, Yos, Y1, F2¢ and Ya:
must have a multivariate normal (or symmetric stable) distribution.

D. Capital Merket Efiiciency: The Behavior of Returns through Time

C1-C3 are conditions on expected returns and risk that are implied by
the two-parameter model. But the model, and especially the underlying
assumption of a perfect market, implies a capital market that is efficient in
the sense that prices at every point in time fully reflect available informa-
tion. This use of the word efficient is, of course, not to be confused with
portfolio efficiency. The terminology, if a bit unfortunate, is at least
standard.

Market efficiency in combination with condition C1 requires that scrutiny
of the time series of the stochastic nonlinearity coefficient ¥.. does not
lead to nonzero estimates of expected future values of V.. Formally, Yo
must be a fair game. In practical terms, although nonlinearities are ob-
served ex post, because ¥y is a fair game, it is always appropriate for the
investor to act ex ante under the presumption that the two-parameter
model, as summarized by (6), is valid. That is, in his portfolio decisions
he always assumes that there is a linear relationship between the risk of
a security and its expected return, Likewise, market efficiency in the two-
parameter model requires that the non-f risk coefficient ¥;; and the time
series of return disturbances %, are fair games. And the fair-game hypo-
thesis also applies to the time series of Y1 — [E(Rm) — E(ﬁgg)] , the
difference between the risk premium for period ¢ and its expected value,

In the terminology of Fama (1970b), these are “weak-form” proposi-
tions ahout capital market efficiency for a market where expected returns
are generated by the two-parameter model. The propositions are weak since
they are only concerned with whether prices fully reflect any information
in the time series of past returns. “Strong-form” tests would be concerned
with the speed-of-adjustment of prices to all available information.

E. Moarket Equilibrium with Riskless Borrowing and Lending

We have as yet presented no hypothesis about ¥p; in (7). In the general
two-parameter model, given E(¥z) = E(¥a) = E(#i) = 0, then, from
(6), E(¥a) is just E(ﬁog), the expected return on any zero-§§ security.
And market efficiency requires that ¥ — E(ﬁo,) be a fair game.

But if we add to the model as presented thus far the assumption that
there is unrestricted riskless borrowing and lending at the known rate Ry,
then one has the market setting of the original two-parameter “capital asset
pricing model” of Sharpe (1964) and Lintner (1965). In this world, since
By=0, E(¥u) = Ry. And market efficiency requires that ¥o;— Ry be
a fair game.
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Tt is well to emphasize that to refute the proposition that E(¥o:) = Ry
is only to refute a specific two-parameter model of market equilibrium.
Our view is that tests of conditions C1-C3 are more fundamental. We
regard C1-C3 as the general expected return implications of the two-
parameter model in the sense that they are the implications of the fact
that in the two-parameter portfolio model investors hold efficient portfolios,
and they are consistent with any two-parameter model of market equi-
librium in which the market portfolio is efficient.

F. The Hypotheses

To summarize, given the stochastic generalization of (2) and (6) that is
provided by (7), the testable implications of the two-parameter model
for expected returns are:

C1 (linearity)—E(¥a:) = 0.

C2 (no systematic effects of non-§ risk)—E(¥a) = 0.

C3 (positive expected return-risk tradeoff)—E(¥:) = E(ﬁmt) e
E(Ry) > 0.

Sharpe-Lintner (S-L) Hypothesis—E(Yo) = Rye.

Finally, capital market efficiency in a two-parameter world requires

ME (market efficiency)—the stochastic coefficients Ya;, Yar, Ya¢ —
[E(R,) — E(Ro)1, Yoo — E(Ry), and the disturbances f; are fair
games.*

IN. Previous Work®

The earliest tests of the two-parameter model were donme by Douglas
(1969}, whose results seem to refute condition C2. In annual and quarterly
return data, there seem to be measures of risk, in addition to f3, that con-
tribute systematically to observed average returns, These results, if valid,
are inconsistent with the hypothesis that investors attempt to hold efficient
portfolios. Assuming that the market portfolio is efficient, premiums are
paid for risks that do not contribute to the risk of an efficient portfolio.

Miller and Scholes (1972) take issue both with Douglas’s statistical
techniques and with his use of annual and quarterly data. Using different
methods and simulations, they show that Douglas's negative results could
be expected even if condition C2 holds. Condition C2 is tested below with
extensive monthly data, and this avoids almost all of the problems dis-
cussed by Miller and Scholes.

41f Y5, and ¥y, are fair games, then E(¥y,) = E(¥g,) = 0. Thus, C1 and C2 are
implied by ME. Keeping the expected return conditions separate, however, better
emphasizes the economic basis of the various hypotheses.

5 A comprehensive survey of empirical and theoretical work on the two-parameter
mode] is in Jensen (1972).
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Much of the available empirical work on the two-parameter model is
concerned with testing the S-L hypothesis that E(fo) = Ry.. The tests of
Friend and Blume (1970) and those of Black, Jensen, and Scholes (1972)
indicate that, at least in the period since 1940, on average ¥o: is system-
atically greater than Rj,. The results below support this conclusion.

In the empirical literature to date, the importance of the linearity condi-
tion CI has been largely overlooked. Assuming that the market portfolio
m is efficlent, if E(Ya:) in (7) is positive, the prices of high-B securities
are on average too low—-their expected returns are too high—relative to
those of low-f securities, while the reverse holds if E(%%) is negative. In
short, if the process of price formation in the capital market reflects the
attempts of investors to hold efficient portfolios, then the linear relation-
ship of (6) between expected return and risk must hold.

Finally, the previcus empirical work on the two-parameter model has
not been concerned with tests of market efficiency.

IV. Methodology

The data for this study are monthly percentage returns (including divi-
dends and capital gains, with the appropriate adjustments for capital
changes such as splits and stock dividends) for all common stocks traded
on the New York Stock Exchange during the period January 1926 through
June 1968. The data are from the Center for Research in Security Prices
of the University of Chicago.

A. General Approcch

Testing the two-parameter model immediately presents an unavoidable

“errors-in-the-variables” problem: The efficiency condition or expected

return-risk equation (6) is in terms of true values of the relative risk

measure f;, but in empirical tests estimates, 35, must be used. In this paper
ﬁ @l(ﬁe, ﬁm)

=R

where c/o\\\/(ﬁ,‘, R.,) and 62(R,,) are estimates of cov(R,, K,) and o2(R.)
obtained from monthly returns, and where the proxy chosen for R is
“Fisher's Arithmetic Index,” an equally weighted average of the returns
on all stocks listed on the New York Stock Exchange in month ¢ The
properties of this index are analyzed in Fisher (1966).

Blume (1970) shows that for any portfolio p, defined by the weights
x,-,,,i:l,Z,...,N,

B

VR, Ry N GvR, R,

82( ﬁm) = Xip T 8%( ﬁm) = . Xip Bi-
{==1 f===1

I
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If the errorsAin the B;- are substantially less than perfectly positively cor-
related, the (’s of portfolios can be much more precise estimates of true
f's than the ﬁ’s for individual securities.

To reduce the loss of information in the risk-return tests caused by
using portfol}:os rather than individual securities, a wide range of values
of portfolio f3,’s is obtained by forming portfolios on the basis of ranked
values of ﬁ; for individual securities. But such a procedure, naively exe-
cuted could result in a serious regression phenomenon. In a cross section
of ﬁ;, high observed Bi tend to be above the corresponding true f; and low
observed ﬁ,— tend to be below the true B;. Forming portfolios on the basis
of ranked B, thus causes bunching of positive and negative sampling errors
within portfolios. The result is that a large portfolio f, would tend to over-
state the true B,, while a low 3,, would tend to be an underestimate,

The regression phenomenon can be avoided to a large extent by forming
portiolios from ranked 3; computed from data for one time period but then
using a subsequent period to obtain the ﬁ,, for these portfolios that are
used to test the two-parameter model. With fresh data, within a portfolio
errors in the individual security ﬁ; are to a large extent random across
securities, so that in a portiolio ﬁp the effects of the regression phenomenon
are, it is hoped, minimized.®

B. Delails

The specifics of the approach are as follows, Let N be the total number of
securities to be allocated to portfolios and let int(N/20) be the largest
integer equal to or less than N/20. Using the first 4 years (1926-29) of
monthly return data, 20 portfolios are formed on the basis of ranked 3;
for individual securities. The middle 18 portfolios each has int(N/20)
securities. If IV is even, the first and last portfolios each has int{N/20) -}
¥ [N — 20int(N/20)] securities. The last (highest ﬁ) portfolio gets an
additional security if ¥ is odd.

The following 5 years (1930-34) of data are then used to recompute
the B;, and these are averaged across securities within portfolios to obtain
20 initial portfolio 3::: for the risk-return tests. The subscript ¢ is added to
indicate that each month ¢ of the following four years (1935-38) these
A
Ppr are recomputed as simple averages of individual security Bt; thus ad-
justing the portfolio ﬁm month by month to allow for delisting of securi-
ties. The component B; for securities are themselves updated yearly—that

8'The errors-in-the-variables problem and the technigue of using portiolios to
solve it were first pointed out by Blume (1970}, The portfolioc approach is also used
by Friend and Blume (1970) and Black, Jensen, and Scholes (1972). The regression
phenomenon that arises in risk-return tests was first recognized by Blume (1970)
and then by Black, Jensen, and Scholes (1972), who offer 2 solution to the problem
that is similar in spirit to ours,
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is, they are recomputed from monthly returns for 1930 through 1935,
1936, or 1937.
As 2 measure of the non-f risk of security i we use $(%), the standard
deviation of the least-squares residuals 2 from the so-called market model
Rf:=04+ﬁ‘§mt+ﬁb (8)
The standard deviation s(&) is a measure of non-§ risk in the following
sense. One view of risk, antithetic to that of portfolio theory, says that
the risk of a security is measured by the total dispersion of its return
distribution. Given a market dominated by risk averters, this model would
predict that a security’s expected return is related to its total return dis-
persion rather than just to the contribution of the security to the dispersion
in the return on an efficient portfolio.” If B; == cov (ﬁ,—, R,)/0%(R,,), then
in (8) cov( %, Rn) =0, and

o2(Ry) = Bor(Rn) + 02(&) + 2Bicov(Rn, ). (9)

Thus, from (9), one can say that s(%) is an estimate of that part of the
dispersion of the distribution of the return on security 4 that is not directly
related to P,.

The month-by-month returns on the 20 portfolios, with equal weighting
of individual securities each month, are also computed for the 4-year
period 1935-38. For each month £ of this period, the following cross-
sectional regression—the empirical analog of equation (7)—is run:

Rye = Yot + D12 Bot—1 + Pas ﬁzﬂ,t.—-l + Ratpe—1(R) + B,  (10)
p=1,2,...,20.

The independent variable ﬁ,,g_i is the average of the 8; for securities in
portfolio p discussed above; sz,t_l is the average of the squared values
of these Bi (and is thus somewhat mislabeled); and Sp.:.1(?) is likewise
the average of s(%;) for securities in portfolio p. The s(&) are computed
from data for the same period as the component f; of Bp,tml, and like these
B., they are updated annually.

The regression equation (10) is (7) averaged across the securities in a
portfolio, with estimates ﬁp,t_l, /Bz,,,tﬂ 1, and §p...1(2;) used as explanatory
variables, and with least-squares estimates of the stochastic coefficients
Dots D1, V2, and Yge. The results from (10)-—the time series of month-by-
month values of the regression coefficients 90, T1r, Q2¢, and Yg¢ for the
4-year period 1935-38—are the inputs for our tests of the two-parameter
model for this period. To get results for other periads, the steps described

7For those accustomed to the portfolio viewpoint, this alternative model may
seem so naive that it should be classified as a straw man, But it is the model of risk
and return implied by the “liquidity preference” and “market segmentation” theories
of the term structure of interest rates and by the Keynesian “normal backwardation”
theory of commodity futures markets. For a discussion of the issues with respect to
these markets, see Roll (1970) and K. Miller (1971).
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above are repeated. That is, 7 years of data are used to form portfolios;
the next 5 years are used to compute initial values of the independent
variables in (10); and then the risk-return regressions of (10) are fit
month by month for the following 4-year period.

The nine different portiolio formation periods (all except the first 7
years in length), initial 5-year estimation periods, and testing periods (all
but the last 4 years in length) are shown in table 1. The choice of 4-year
testing periods is a balance of computation costs against the desire to
reform portfolios frequently, The choice of 7-year portfolio formation

eriods and 5-8-year periods for estimating the independent variables
5,,,,“, and 5,3 (%) in the risk-return regressions reflects a desire to bal-
ance the statistical power obtained with a large sample from a stationary
process against potential problems caused by any nonconstancy of the fi.
The choices here are in line with the results of Gonedes (1973). His
results also led us to require that to be included in a portfolio a security
available in the first month of a testing period must also have data for all
5 years of the preceding estimation period and for at least 4 years of the
portfolio formation period. The total number of securities available in the
first month of each testing period and the number of securities meeting
the data requirement are shown in table 1.

C. Some Observations on the Approack

Table 2 shows the values of the 20 portfolios ﬁm_l and their standard
errors s(ﬁp,g_.l) for four of the nine S-year estimation periods. Also shown
are: 7(R,, Rn)?, the coefficient of determination between R, and Ry
s(R,), the sample standard deviation of R,; and s(%;), the standard devia-
tion of the portfolio residuals from the market model of (8), not to be
confused with 5,,.1(&), the average for individual securities, which is also
shown, The ﬁp,t_l and 3,,_1(%) are the independent variables in the risk
return regressions of (10) for the first month of the 4-year testing periods
following the four estimation periods shown.

Under the assumptions that for a given security the disturbances &, in
(8) are serially independent, independent of ﬁm;, and identically distrib-
uted through time, the standard error of B; is

o(&)
U(B') T ————
T VAR
where # is the number of months used to compute B;. Likewise,
x (%)
0(5?,‘—"1) - .
V7 6(Rn)

Thus, the fact that in table 2, 5(%,) is generally on the order of one-third
to one-seventh ¥,;_;(#;) implies that s(B,,,,_l) is one-third to one-seventh
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TABLE 1
Portrorio FormaTioN, ESTIMATION, AND TESTING PERIODS

PERrIODS
1 2 3 4 5
Portfolio formation period ... 1926-29 1927-33  1931-37 193541  1939-45
Initial estimation period ...... 193034  1934-38 1938-42 194246  1946-50
Testing period ........ccocn. 193538  1939-42 194346  1947-50 1951-54
No, of securities available .... 710 779 804 908 1,011
No. of securities meeting
data requirement .......... 435 576 607 704 751

s(&), Estimates of § for portfolios are indeed more precise than those for
individual securities.

Nevertheless, it is interesting to note that if the disturbances € in (8)
were independent from security to security, the relative increase in the
precision of the B obtained by using portfolios rather than individual
securities would be about the same for all portfolics. We argue in the
Appendix, however, that the results from (10) imply that the ¢, in (8) are
interdependent, and the interdependence is strongest among high-f§ secu-
rities and among low-f} securities, This is evident in table 2: The ratios
5(%)/3p.1-1(%;) are always highest at the extremes of the ’Bp,,_l range and
lowest for f§;..1 close to 1.0. But it is important to emphasize that since
these ratios are generally less than .33, interdependence among the ¢ of
different securities does not destroy the value of using portfolios to reduce
the dispersion of the errors in estimated f§'s.

Finaily, all the tests of the two-parameter model are predictive in the
sense that the explanatory variables Bp,g_l and §p;—1(%) in (10) are com-
puted from data for a period prior to the month of the returns, the Ry, on
which the regression is run, Although we are interested in testing the two-
parameter model as a positive theory—that is, examining the extent to
which it is helpful in describing actual return data—-the model was initially
developed by Markowitz (1959) as a normative theory-—that is, as a model
to help people make better decisions. As a normative theory the model only
has content if there is some relationship between future returns and esti-
mates of risk that can be made on the basis of current information.

Now that the predictive nature of the tests has been emphasized, to
simplify the notation, the explanatory variables in (10) are henceforth
referred to as B,, B2, and 5,(2;).

V. Results

The major tests of the implications of the two-parameter model are in
table 3. Results are presented for 10 periods: the overall period 1935-
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TABLE 1 (Continued)

PeRIODS
6 7 8 9
Portfolio formation period ... 1943-49 1947-53 1951-57 1955-61
Initial estimation period ...... 1950-54 1954-58 195862 196266
Testing period ........co.0ne 1955-58 195962 1963-66 196768
No. of securities available .... 1,053 1,065 1,162 1,261
No. of securities meeting
data requirement .......... 802 856 858 845

6/68; three long subperiods, 1935-45, 1946-55, and 1056-6/68; and six
subperiods which, except for the first and last, cover 5 years each. This
choice of subperiods reflects the desire to keep separate the pre- and post-
World War II periods, Results are presented for four different versions of
the risk-return regression equation (10): Panel D is based on (10) itself,
but in panels A~C, one or more of the variables in (10} is suppressed.
For each period and model, the table shows: ¥;, the average of the month-
by-month regression coefficient estimates, 95; s(9;), the standard devia-
tion of the monthly estimates; and 72 and s(#?), the mean and standard
deviation of the month-by-month coefficients of determination, 7%, which
are adjusted for degrees of freedom. The table also shows the first-order
serial correlations of the various monthly 9 computed either about the
sample mean of 9; [in which case the serial correlations are labeled
pu(9:) ] or about an assumed mean of zero [in which case they are laheled
po(9;)]. Finally, ¢-statistics for testing the hypothesis that ¥; = 0 are pre~
sented. These f-statistics are
3 17
) = s())/NVr’

where # is the number of months in the period, which is also the number
of estimates 9;: used to compute 9; and s(9;).

In interpreting these f-statistics one should keep in mind the evidence
of Fama (19652) and Blume (1970) which suggests that distributions of
common stock returns are “thick-tailed” relative to the normal distribu-
tion and probably conform better to nonnormal symmetric stable distribu-
tions than to the normal. From Fama and Babiak (1968), this evidence
means that when one interprets large f-statistics under the assumption that
the underlying variables are normal, the probability or significance levels
obtained are likely to be overestimates. But it is important fo note that,
with the exception of condition C3 (positive expected return-risk tradeoff),
upward-biased probability levels lead to biases toward rejection of the
bypotheses of the two-parameter model. Thus, if these hypotheses cannot
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TABLE 2
SAMPLE STATISTICS FOR Four SELECTED ESTIMATION PERIODS

Statistic 1 2 3 4 8 6 7 8 9 10

Portfolios for Estimation Period 1934-38

Botog ceevnnes . 322 508 651 674 695 792 921 .942 970 1.005
SPBpey) oeeene- 027 027 025 023 028 026 032 020 034 027
rRLR? ... 709 861 921 936 912 941 932 946 933 958
L¢:3% ROU 040 058 072 074 077 087 101 .03 .106 .109
TGS TN 02 022 020 019 023 021 026 024 08 022
G C) T 085 075 083 078 090 095 .109 106 .11l 097
S8 /5,0 1(&) .. 259 293 241 244 256 221 238 226 257 227
Portiolios for Estimation Period 1942-46
Bogey cveeenrens 467 537 593 628 07 721 770 792 .80OS 894
SBopg) coeerens 045 041 044 037 027 032 035 035 028 .040
r(Ry Ry)? e 645 745 753 829 919 898 889 .898 934 .896
SR woviiinnnnn. 035 037 041 041 044 046 049 050 050 057
PCS S veve. 021 019 020 017 013 015 016 016 013 018
1B eonnn 055 055 063 058 058 063 064 064 062 .069

5("‘;;)/59,:—.1(@{) .. 382 345 317 293 224 238 250 250 210 .261

Portfolios for Estimation Period 1950-54

Bopq coeeninnns 418 590 694 751 777 784 929 950 .996 1014
LI ) 042 047 045 037 038 035 .050 .038 035 .029
PR, R)Z ....... 629 723 798 872 .BI8 895 856 913 933 954
L1038 BT 019 025 028 029 030 030 .036 036 037 .038
1S 01z 013 013 010 010 010 014 011 010 .008
EIPEIPYCS R 040 044 046 048 051 051 052 .0S3 054 .05V

s@) /5,y 1(8) .. 300 .295 283 208 .196 196 .269 208 .185 .140

Portiolios for Estimation Period 195862

Bty covneeernnn 626 635 .719 801 817 86D 920 .950 .B75 .995
SBpr_1) -orieen- 043 048 039 046 047 033 037 038 .032 037
TR, R)2 ..., 783 745 851 835 838 .20 913 915 939 925
SR voeveennnnn. 030 031 033 037 038 038 041 042 043 044
TN ST 014 016 013 015 015 011 012 01z 011 012
Tpe_1(8) —eiiins 049 052 056 059 064 061 070 069 068 .064
s@) /5, 1(®) .. 286 308 .23z 254 234 .180 .171 .174 .162 .188

be rejected when (-statistics are interpreted under the assumption of nor-
mality, the hypotheses are on even firmer ground when one takes into
account the thick tails of empirical return distributions.

Further justification for using f-statistics to test hypotheses on monthly
common stock returns is in the work of Officer (1971). Under the assump-
tion that distributions of monthly returns are symmetric stable, he esti-
mates that in the post-World War II period the characteristic exponent
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TABLE 2 (Continued)

Statistic 11 12 13 14 15 16 17 18 19 20

Portfolios for Estimation Period 1934-38

By coeeeinens 1046 1122 1.181 1.192 1196 1.205 1335 1396 1445 1458
SBott) eeerenn 028 031 035 028 029 032 032 053 039 053
PRy R)2 .one 959 956 951 969 966 966 967 922 958 927
L1635 R 113 .22 128 128 129 .40 144 154 136 160
I GS IO 023 026 029 023 024 026 026 043 032 .043
SV 5 I 094 124 120 122 132 125 129 158 145 170

s(@ﬂ)/.s";,,t_l(@i) . 245 210 242 .188  .182 208 202 272 221 283

Portiolios for Estimation Period 1942-46

B,,.,m_,l ........... 949 952 1010 1038 1254 1312 1316 1473 1631 1661
S@Bps_1) cereeees 031 036 040 .030 034 039 041 084 083 077
TR, RD2 ...l 942923 917 954 958 951 945 839 867 .887
SRy ool 059 060 063 .064 077 081 081 097 .105 106
) el 014 016 018 014 016 018 019 Q039 038 036
Fpa—1(8) ol 073 074 085 077 096 .08 08 .134 117 122
sE)/5,, 1 (®) .. 192 216 212 182 167 217 221 291 325 295
Portiolios for Estimation Period 1950-54
P 1117 1123 1131 1134 1186 1235 1295 1.324 1478 1527
SBop_ 1) e 039 027 044 033 037 049 045 046 058 086
rRLRD2 ... 934 968 919 952 944 915 933 934 .917 841
SR i 042 041 043 042 044 047 049 050 056 .060
S(E) c e, 011 007 012 009 010 014 013 013 016 .024
Spra(8) ... 066 057 066 .60 064 064 065 068 076 088

s(?p)/s’p.i‘l(’e“) .. 167 123 .182- 150 156 219 200 192 210 273

Portfolios for Estimation Period 1958-62

Botoy ceeeennn 1013 1019 1037 1.048 1069 1081 1.092 1098 1.269 1.388
S(Bpp1) crereen 038 031 036 033 036 038 045 045 .048 065
MR, RDE ... 922 948 934 945 936 931 907 910 922 .886
£10:20 B 045 045 046 046 047 048 040 040 056 063
58) i, 013 010 012 011 01z 013 015 015 016 021
5108 oL, 069 066 067 062 070 072 076 068 070 078

SB) /Sy 1 (&) .. 188 152 179 477 .71 180 197 220 228 269

for these distributions is about 1.8 (as compared with a value of 2.0 for a
normal distribution). From Fama and Roll (1968), for values of the char-
acteristic exponent so close to 2.0 stable nonnormal distributions differ
noticeably from the normal only in their extreme tails—that is, beyond
the .05 and .95 fractiles. Thus, as long as one is not concerned with pre-
cise estimates of probability levels (always a somewhat meaningless activ-
ity), interpreting ¢-statistics in the usual way does not lead to serious errors.
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TABLE 3

Sunaary RESULTS FOR THE REGRESSION

Rp - ?Ot -+ Qlﬁp + ?2:321; + Qz;gv(?;) -+ ﬂpg

Stazistic
PERIOD 2, %, 8, B, Be—E, s s A)sB) 0, —R) o) 0,5 pB) tHY By 8y tRYIE,~RY T s(%)
Panel A:
19356768 .. 0061 0085 0048 038 .066 B3 .02 3.24 2,57 2.55 29 .30
193545 ... 0039 L0163 0037 052 098 A0 —03 .86 1.92 B2 29 .29
194655 ... .0087 0027 0078 {026 041 18 07 3.71 70 331 .31 32
1956-6/68 L0060 0062 L0034 030 .044 27 .15 2.45 1.73 1,39 .28 .29
19035-40 ..., .0024 0109 . L0023 064 116 07 —09 . 32 .79 31 230 .30
194145 ..., 0056 0229 . - 0054 034 069 .23 .15 . 1.27 2.55 1.22 .37 .28
1946-50 ... L0050 0029 0044 031- 047 .20 .04 en 1.27 48 . .10 .39 .33
195155 ... 0123 .0024 0111 019 03§ .20 .08 . 5.06 .53 4.5 .24 .29
195660 .... 0148 —.0059 0128 020 .034 37 18 . 5.63 —1.37 4.89 .22 31
1961~6/68 0001 0143 -, 0029 034 048 22 .09 03 2.81 -80 32 217
Panel B:
1935--6/68 ,0049 0105  --0008 e 0036 082 118 056 03 -1l —1) 1.92 1.79 —.29 - 1.42 32 31
193545 e 0074 .0079 0040 0073 .061 139 074 —40 =31 21 1.39 .65 .61 he 1.36 .32 .30
194685 ..., —.0002 0217 —.0087 0012 036 095 034 .04 .00 .00 —.q7 2,51 —2.83 . —.38 .36 .32
1956-6/68 0069 0040 L0013 0043 .05¢ 116 053 A7 .07 03 1.56 42 29 - 97 .30 .30
193540 ..., 0013 .0l41 —.0017 0012 069 160 075 —13 —36 35 .16 NE ~-.19 N A4 .24 30
194143 .0148 0004 0108 0146 050 111 073 -4 —, 10 —04 2.28 .03 1.15 .. 2.24 39 .29
194650 -~ 0008 0152 ~_ 051 —.0015 037 .104 .032 A4 04 .00 —.18 1.14 —1.24 Ve —.32 A4 .32
195155 .0004 0281 —0122 N —-,0008 030 085 .035 17 .14 —01 10 2.55 —=2.72 s -2 .28 .29
1986-60 .... 0128 0015 --.0020 N .0tg8 030 072 029 .35 W1 26 3.38 -, 16 ~—.54 e z2.84 .25 .31
1961-6/68 .. 0029 0077 0034 . —.0000 066 .138 .064 14 06 —.01 42 .53 51 e —.01 340 .29
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TABLE 3 (Continned)

STATISTIC
Pexion 8, % (A By ARy O s s @) oFo— Ry a0 PR aBy B9 1By tRy A tR— R T s
Panel C:
1935-6/68 .. 0054 L0072 Ve 0198 0041 052 068 ... .Bé8 04 —12 N —.04 210 2.20 s 46 1.59 .32 W31
193545 .... 0017 0104 N 0841 L0015 073 083 .. 921 —.00 26 e —.08 26 1.4% . 1.08 24 32 31
1946-535 ... 0110 0075 v e, 1052 0100 032 056 ... 609 .08 Ke74 e —.20 3.78 1.47 vee —1.89 3.46 .34 32
1956-6/68 .. .0042 .0041 e L0633 0016 040 as2 ... 984 A2 Q08 e 03 1.28 .96 e 9 50 .30 .29
1935-40 .... 0036 0119 v —.0170 0035 082 .105 .. 744 —03 —.26 - e, 18 37 97 I 19 .36 25 30
194145 ... e, 300G L0083 ces 2053 ~--0009 061 . 052 ... 1081 Q01 —a29 NS —02 —-.08 1.25 v 1.46 —11 41 1]
1946-50 .... (0069 ,0081 . —.0920 .0062 034 066 A S04 W14 06 e —02 1.56 .85 Cae —~1.41 1.40 42 33
1951-55 .... 0150 0069 e —.1185 0138 .029 043 A 702 b6 —.18 ve 32 4,05 1.24 e —1.,31 3.72 27 .29
1956-60 ... 0i27 0081 e 0728 0107 037 045 ... 1184 .15 JA5 0 L. 21 2.68 —1.40 ven A48 2.26 26 .30
1061-6/68 .. —00i4 0122 . 0570 0044 042 055 ... 850 .10 00 . —19 32 2.12 v 64 —98 .33 27
Panel D:
1935-6/68 .. 0020 0114 —0026 0516 0008 075 .23 060 929 —09 ~.09 —32 10 35 1.85 86 1.11 200 34 31
193548 . 0011 0118 ——.0009 L0817 0010 103 .146 079 1,003 —20 —,23 =24 —.15 A3 .94 —.14 94 11 34 31
1946-5% ... .0017 0209 —.0076 —.,0378 0008 .042 096 03s b9 —.10 —00 -0l 20 44 2.39  ~-2.16 —67 .20 36 .32
1956-6/68 .. 0031 0034 —.0000 0966 .000s .065 a22 L0585 1.061 42 03 01 —05 .59 .34 —00 1.11 30 32 29
193540 ..., 0009 0156 —.0029 0025 boog 112 171 085 826 —.16 —23 —26 —l2 07 W18 —.29 03 06 .26 .30
194145 .... 0015 0073 0014 1767 o012 092 109 072 1,181 —28 —21 22 -~—.18 12 .52 A5 1.16 g0 43 3%
1946~50 .e L0011 0141  —.0040 ~~.0313 0004 047 106 042 590 - 10 03 01 —1Z .18 1.03 — 13 41 07 A4 33
1951-55 ..-.. 0023 0277 ~.0112 -, 0443 L0011 .037 085S 034 651  —il  —13 —01 ~—.28 A48 2.53 —2.54 —r, 53 23 29 30
1056-60 ... 0103 0047 = 0020 0979 Q083 .049  .078 032 1.286 —.16 19 01 02 1.63 —47 —49 59 1.31 28 .30

1961-6/68 ., -—0017 0088 0013 ‘0957 —0046 073 .144 066 887 20 .00 01 —1§ 21 .58 .19 102 —60 35 .29
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Inferences based on approximate normality are on even safer ground if
one assumes, again in line with the results of Officer (1971}, that although
they are well approximated by stable nonnormal distributions with o == 1.8,
distributions of monthly returns in fact have finite variances and converge—
but very slowly—toward the normal as one takes sums or averages of indi-
vidual returns. Then the distributions of the means of month-by-month
regression coefficients from the risk-return model are likely to be close to
normal since each mean is based on coefficients for many months.

A. Tests of the Major Hypotheses of the Two-Parameter Model

Consider first condition C2 of the two-parameter model, which says that
no measure of risk, in addition to B, systematically affects expected
returns. This hypothesis is not rejected by the results in panels C and D
of table 3. The values of i(ya) are small, and the signs of the t(?q are
randomly positive and negative.

Likewise, the results in panels B and D of table 3 do not reject condi-
tion Cl1 of the two-parameter model, which says that the relationship be-
tween expected return and B is linear. In panel B, the value of £(%,) for
the overall period 1935-6/68 is only —.29. In the S-year subperiods,
£(92) for 1951-55 is approximately —2.7, but for subperiods that do not
cover 1951-55, the values of £(¥.) are much closer to zero.

-So far, then, the two-parameter model seems to be standing up well to
the data. All is for naught, however, if the critical condition C3 is rejected.
That is, we are not happy with the model unless there is on average a
positive tradeoff between risk and return. This seems to be the case. For
the overall period 1935-6/68, t(%) ig large for all models. Except for the
period 195660, the values of £(9;) are also systematically positive in the
subperiods, but not so systematically large,

The small ¢-statistics for subperiods reflect the substantial month-to-
month variability of the parameters of the risk-return regressions. For
example, in the one-variable regressions summarized in panel A, for the
period 1935-40, §, = .0109. In other words, for this period the average
incremental return per unit of § was almost 1.1 percent per month, so that
on average, bearing risk had substantial rewards. Nevertheless, because of
the variability of 9;,—in this period s(§;) is 11.6 percent per month (!)—
¢(91) is only .79. It takes the statistical power of the large sample for the
overall period before values of 9, that are large in practical terms also
yield large ¢-values.

But at least with the sample of the overall period t(?;) achieves values
supportive of the conclusion that on average there is a statistically observ-
able positive relationship between return and risk. This is not the case with
respect to £(§2) and #(¥s). Even, or indeed especially, for the overall
period, these ¢-statistics are close to zero.
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RISK, RETURN, AND EQUILIBRIUM 625

The behavior through time of $1, $ur, and 9y is also consistent with
hypothesis ME that the capital market is efficient. The serial correlations
par($1), po(§2), and pa(%3), are always low in terms of explanatory power
and generally low in terms of statistical significance. The proportion of
the variance of ¥ explained by first-order serial correlation is estimated
by p(#;)2 which in all cases is small. As for statistical significance, under
the hypothesis that the true serial correlation is zero, the standard devia-
tion of the sample coefficient can be approximated by o(p) = 1/A/n. For
the overall period, 6() is approximately .05, while for the 10- and 5-year
subperiods a(p) is approximately .09 and .13, respectively. Thus, the
values of py(£1), po(¥2), and po(93) in table 3 are generally statistically
close to zero. The exceptions involve primarily periods that include the
1935--40 subperiod, and the results for these periods are not independent.®

To conserve space, the serial correlations of the portfolio residuals, Nty
are not shown. In these serial correlations, negative values predominate.
But like the serial correlations of the 9's, those of the 9’s are close to zero,
Higher-order serial correlations of the 9’s and %’s have been computed, and
these also are never systematically large.

In short, one cannot reject the hypothesis that the pricing of securities
is in line with the implications of the two-parameter model for expected
returns. And given a two-parameter pricing model, the behavior of returns
through time is consistent with an efficient capital market.

B. The Behavior of the Market

Some perspective on the behavior of the market during different periods
and on the interpretation of the coefficients yu and 91 in the risk-return
regressions can be obtained from table 4. For the various periods of table 3,
table 4 shows the sample means (and with some exceptions), the standard

& The serial correlations of 9, and 9, about means that are assumed to be zero
provide a test of the fair game property of an efficient market, given that expected
returns are generated by the two-parameter model—that is, given E(¥,,) = E(¥y;)
=0. Likewise, py(9yy — R;,) provides a test of market efficency with respect to the
behavior of §,, through time, given the validity of the Sharpe-Lintner hypothesis
(about which we have as yet said nothing). But, at least for §., and Q¢ computing
the serial correlations about sample means produces essentially the same results.

To test the market efficiency bypothesis on ¥, — fE(ﬁ,",) — E(R,)1, the sample
mean of the 9, is used to estimate E(R,,,) — E(Ry;), thus implicitly assuming that
the expected risk premium is constant. That this is a reasonable approximation fin
the sense that the p(9,) are smalll, probably reflects the fact that variation in
E(R,;) — E(R'",) is trivial relative to the month-by-month variation in 9y,

Finally, it is well to note that in terms of the implications of the serial correlations
for making good portfolio decisions—and thus for judging whether market efficiency
is a workable representation of reality—the fact that the ‘serial correlations are low
in terms of explanatory power is more important than whether or not they are low
in terms of statistical significance.
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TABLE 4
Tre BEHAVIOR OF THE MARKET

SrazrsTicY
. o _ ReR R
PeRrIOD R, R —R, % 2 R, s(R)) s(R.) $(R,) s(R,)
1935-6/68 ..... .0143 0130  .00BS  .006f  .0D13  .2136  .1388 .06l  .066
193545 ....... .0197 0195 0163  .0039  .000Z  .2207  .1844 0BG  .098
194655 ....... 0112 0103  .0027  .0D87  .0009 L2378 .0614 043 .04l
1956-6/68 ..... 0121 0095  .0062 0060  .0026  .2387  .1560 .04  .044

1961-6/68 ... 0141 L0111  .0I43  .000!  .0030  .2567  .3294  .043  .048

* Since 5(R,) is s0 small relative to 5(R,,), s(R,, — R;), which is not shown, is essentially the same
as 5(R,). The standard deviations of (R, — R,}/s(R,) and #,/s(R,), alo not shown, can be
obtained directly from s(R,, — R,), 5(7,) and s(R,.). Finally, the t-statistics for (R, —R/)/s(R,,)
and #,/5(R,,) are identical with those for R, — R, and 9,.

deviations, ¢-statistics for sample means, and first-order sérial correlations
for the month-by-month values of the following variables and coefficients:
the market return R, ; the riskless rate of interest Ry, taken to be the
yield on 1-month Treasury bills; Ry — Ryp; (Rut — Rp)/s(Rum); Qo
and 41, repeated from panel A of table 3; and $1:/5(Ry). The L-statistics
on sample means are computed in the same way as those in table 3.

If the two-parameter model is valid, then in equation (7), E(Y¥u) =
E(Ry), where E(R,) is the expected return on any zero-B security or
portfolio, Likewise, the expected risk premium per unit of f§ is E(Rp) —
E(féo,) = E(¥1:). In fact, for the one-variable regressions of panel A,
table 3, that is,

Ryt = for + D¢ By + e, (11)
we have, period by period,
P1¢ = Ryt — Qor. (12)

This condition is obtained by averaging (11) over p and making use of
the least-squares comstraint

E?Ipt =07°
»

Moreover, the least-squares estimate 9o, can always be interpreted as the
return for month ¢ on a zero-B portfolio, where the weights given to each

9 'There is some degree of approximation in (12). The averages over p of Rpc and

are R, and 1.0, respectively, only if every security in the market is in some port~
folio. With our methodology (see table 1) this is never true. But the degree of
approximation turns out to be small: The average of the R, is always close to R,
and the average 3,, is always close to 1.0.
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TABLE 4 (Continued)

SyaTisTICc®

5B SRy MR, HE_ TR tA) 1By eu(R,) PRy —Ry) 2y pu B} puRp)

038 0012 471 4.28 2,57 3.4 =01 —.01 0z 14 .98
.052  .0001 2,56 2,54 1.92 .86 .07 Q7 —.03 .10 .88
026 0004 2,84 2.60 0 3N .09 .09 .07 10 .94
030 0009 3.72 2.92 173 245 14 .14 18 25 92
064 0001 104 1.04 79 .32 —.13 —.13 —.09 07 2
034 .0001 3.68 3.65 2,85 127 14 .14 A5 .21 .83
031 0003 115 1.08 48 127 .09 Kil) 04 .18 97
019 0004 3,51 3.22 .53 5.06 —.02 —.0L 08 —.07 .89
020 0007 2.07 1.60 ~—£.37  5.68 12 J3 A8 13 .80
034 .0008 3.08 2.44 2.81 03 13 13 .09 .21 93

of the 20 portfolios to form this zero-B portfolio are the least-squares
weights that are applied to the R, in computing $0:.1°

In the Sharpe-Lintner two-parameter model of market equilibrium
E(¥o) = E(Rot) = Ry and E(%i:) = E(Rm) — E(Ruy) = E(Rye) —
Ry:. In the period 1935-40 and in the most recent period 1961-6/68, 9. is
close to R,, — Ry and the f-statistics for the two averages are similar. In
other periods, and especially in the period 1951-60, ¥, is substantially less
than R,, — R,. This is a consequence of the fact that for these periods Yo
is noticeably greater than R,. In economic terms, the tradeoff of average
return for risk between common stocks and short-term bonds has been
more consistently large through time than the tradeoff of average return
for risk among common stocks. Testing whether the differences between
R, — R, and 9; are statistically large, however, is equivalent to testing
the S-L hypothesis E(Yos) = Ry:, which we prefer to take up after exam-
ining further the stochastic process generating monthly returns.

Finally, although the differences between values of Ry, -— Ry for different
periods or between values of ¥, are never statistically large, there is a hint
in table 4 that average-risk premiums declined from the pre- to the pdst—
World War II periods. These are average risk premiums per unit of B,
however, which are not of prime interest to the investor. In making his
portfolio decision, the investor is more concerned with the tradeoff of
expected portfolio return for dispersion of return—that is, the slope of
the efficient set of portfolios. In the Sharpe-Lintner model this slope is

10 That Qoz is the return on a zero-ﬁ portfolio can be shown to follow from the
unbiasedness of the least-squares coefficients in the cross-sectional risk-return regres-
sions, If one makes the Gauss-Markov assumptions that the underlying disturbances
’i'yp, of (11) have zero means, are uncorrelated across p, and have the same variance
for all p, then it follows almost directly from the Gauss-Markov Theorem that the
least-squares estimate ¥, is also the return for month 7 on the minimum variance

zero-ﬁ portiolic that can be comstructed from the 20 portfolio 'Bp.
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always [E(.ﬁmt) - R,;]/o(ﬁ,,,t), and in the more general model of Black
(1972), it is [E(Rpn) — E(Ro;)]/0(R,ue) at the point on the efficient set
corresponding to the market portfolio 7. In table 4, especially for the three
long subperiods, dividing R,, — R; and 9;, by s(R,) seems to yield esti-
mated risk premiums that are more constant through time, This results
from the fact that any declines in §; or R, —KR; are matched by a quite
noticeable downward shift in s(R,,) from the early to the later periods
(cf. Blume [1970] or Officer [1971]).

C. Errors and True Veriation in the Coefficients p

Each cross-sectional regression coefficient 9 in (10) has two components:
the true ¥; and the estimation error, $;; = ¥; — ¥j». A natural question
is: To what extent is the variation in 9;; through time due to variation in
9: and to what extent is it due to $;? In addition to providing important
information about the precision of the coefficient estimates used to test the
two-parameter model, the answer to this question can be used to test
hypotheses about the stochastic process generating returns. For example,
although we cannot reject the hypothesis that E(¥.) = 0, does including
the term involving B,F in (10) help in explaining the month-by-month
behavior of returns? That is, can we reject the hypothesis that for all ¢,
Yor = 0? Likewise, can we reject the hypothesis that month-by-month
%3 = 0? And is the variation through time in 9o, due entirely to $o; and
to variation in Rj?

The answers to these questions are in table 5. For the models and time
periods of table 3, table 5 shows for each 9;: 5%2(¥;), the sample variance
of the month-by-month 9y; s2($;), the average of the month-by-month
values of s2($;), where s($y) is the standard error of 9;; from the cross-
sectional risk-return regression of (10)_for month ¢; s2(%;) =s*(§;) —
s2($;) ; and the F-statistic F = s2(4;)/s2(&;), which is relevant for testing
the hypothesis, s2(§;) = s2($;). The numerator of F has n — 1 di, where
n is the number of months in the sample period; and the denominator has
n(20 — K) df, where K is the number of coefficients 9; in the model.*

11 The standard error of 9#, 3(3'”), is proportional to the standard error of the
risk-return residuals, %}, for month ¢, which has 20 — K df. And = values of s2(3;,)
are averaged to get s2(¢j), so that the latter has n(20 — K) df. Note ihat if the
underlying return disturbances ’-‘n’p‘ of (10) are independent across p and have identical
normal distributions for all 2, then QJ, is the sample mean of a normal distribution
and 52(:'5#) is proportional to the sample variance of the same normal distribution.
If the process is also assumed to be stationary through time, it then follows that
s”(?i,) and s2($;,) are independent, as required by the F-test. Finally, in the F-
statistics of table 5, the values of # are 60 or larger, so that, since K is from 2 to 4,
n{20 — K) 2> 960, From Mood and Graybill (1963), some upper percentage points
of the F-distribution are:

Copyright © 2001. All Rights Reserved.



RISK, RETURN, AND EQUILIBRIUM 629

One clear-cut result in table 5 is that there is a substantial decline in
the reliability of the coefficients P4 and 9;,—that is, a substantial increase
in s*(Fy) and s*(&;)—when ﬁ,,” and/or 5,(%;) are included in the risk-
return regressions. The variable Bp"' is obviously collinear with ,B,,, and, as
can be seen from table 2, 5,(%;) likewise increases with 3,,. From panels B
and C of table 5, the collinearity with f§, is stronger for B,2 than for
Ep(gj)'

In spite of the loss in precision that arises from multicollinearity, how-
ever, the F-statistics for §» (the coefficient of B,%) and 9, [the coefficient
of 5,(%;)] are generally large for the models of panels B and C of table 5,
and for the model of panel D which includes both variables. From the F-
statistics in panel D, it seems that, except for the period 1935-45, the
variation through time of ¥, is statistically more noticeable than that of
Ya:, but there are periods (1941-45, 1956-60) when the values of F for
both ‘)"I:y and ',\x”s( are ]arge.

The F-statistics for 1, = ¥1, + &1 also indicate that ¥, has substan-
tial variation through time. This is not surprising, however, since %y, is
always directly related to R..i. For example, from equation (12), for the
one-variable model of panel A, ¢, = R, — Qur.

Finally, the F-statistics far Qo = ¥ 4 $u are also in general large.
And the month-by-month variation in ¥, cannot be accounted for by
variation in Ry, The variance of R, is so small relative to 5%(Fae), $2(¥u),
and s*(3o) that doing the F-tests in terms of 9w — Ry produces results
almost identical with those for Y.

Rejection of the hypothesis that §, — Ry == 0 does not imply rejection
of the S-L hypothesis—to be tested next—that E(%) = Ry. Likewise,
to find that month-by-month ¥.: % 0 and ¥4 4 0 does not imply rejection
of hypotheses C1 and C2Z of the two-parameter model. These hypotheses,
which we are unable to reject on the basis of the results in table 3, say
that E(¥2:) = 0 and E(Y¥a) = 0.

What we have found in table § is that there are variables in addition
to B,, that systematically affect period-by-period returns. Some of these
omitted variables are apparently related to ﬁ,,'z and 5,(%;). But the latter
are almost surely proxies, since there is no economic rationale for their
presence in our stochastic risk-return model.

n F .00 F 05 - F BTH F il F 05
60 (120) .......cvonn. 1.35 1.47 1.58 1,73 1.83
60 (00) iiniiviinannn 1.29 1.39 1.48 1.60 1.69
120 (120) ....ovoulln, 1.26 1.35 1.43 1.53 1.61
120 (0) cverevvnvneasn 1.19 1.2% 1.31 1.38 143
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TABLE 5

CoMPONENTS OF THE VARIANCES OF THE ¥,

Prxiop =Ty ) e@)  F ECARNECH RS 7
Panel A:
1935-6/68 ... .00105 00142 .00037 3.84 .00401 00436 00035 12.46
103545 00273 00091 3.00 .00863 .00950 00087 10,92
1946~55 . 00066 00009 7.33 00163 00171 (0008 21.38
1956-6/68 .00090 00013 6.92 00181 00193 00012 16.08
1935~40 ,.... 00404 .00139 2.91 01212 01347 00133 2.98
194145 . 00118 .00032 3.69 00452 00481 00029 16.59
194650 00094 00008 11.75 00216 00224 .00008 28.00
1951-55 00036 00009 4.00 00113 .00121 .00008 15.12
1956-60 .0 00041 00009 4.56 .00104 00112 .00008 21.50
1961-6/68 ... .00100 00114 .00014 8.14 00217 .00231 .00014 16.50
Panel B:
1935-6/68 ... .00092 00267 00175 1.52 00564 01403 00839 1.67
193545 ..., 00057 00377 .00320 118 .00372 .01941 Q1569 1.24
104685 . .... 00053 00112 00059 1.90 00651 .00897 00245 3.66
1956-6/68 ... .0015S 00294 .00139% 2.12 00667 01338 00671 1.99
193540 ..... .00018 00476 00458 .04 00374 02555 02181 1.17
194145 ..... .00101 00254 00153 1.66 00389 01228 00836 1.46
1946-50 ..... .00084 00136 00052 2.62 .00862 01071 00209 5.12
1951-55 ..... .00024 00090 00066 1.36 00447 00729 00282 2.58
1956-60 ..... 00037 00087 .00050 1.74 .00289 00517 .00228 2,27
1961-6/68 ... .00232 00431 00199 2.16 00928 01894 00966 1.96
Panel C:
1935-6/68 ... .00192 00266 00075 3.55 00285 00428 00142 3.01
193545 ..... .00394 00533 00139 3.83 00433 00717 .00283 2,52
104655 ..... 00083 00101 .00018 5.61 .00261 .00310 60050 6.20
1956-6/68 ... .00100 00164 00063 2,60 00178 00270 .00092 2,93
1935-40 ..... 00473 00669 00196 3.41 00732 01094 00362 3.02
194145 ..... 00307 00377 00070 5.38 00085 .00274 00189 1,45
1946-50 ..... 00103 00117 00014 8,36 00386 00439 00053 828
1951-55 ... 00061 00083 00022 3.77 00140 .00188 00047 4.00
195660 ..... .00079 00134 00055 244 00106 .00204 00098 2.08
1961-6/68 ... .00109 00177 00068 2.60 00212 .00300 00088 3.41
Panel D:
1935-6/68 ... .00150 80566 00406 1.39 00608 01521 00913 1.66
193545 ..... 00233 01065 00832 1.28 00402 02118 01716 1.23
1946~55 ,.... 00013 00176 .00163 1.08 00647 00916 .00269 3.41
1956-6/68 00194 00420 00226 1.86 00763 01485 .00722 2.06
193540 ..... 00157 01263 01106 1.14 00457 02910 02453 1.19
194145 ..... 00340 .00843 00503 1.68 00365 01196 00832 1,44
1946-50 ..... 00023 .00220 .00197 1.12 .00858 01219 00261 4.29
195155 .,.., 00006 00136 00130 1.05 00442 00719 00277 2,60
1956-60 ..... 00092 00239 00147 1.62 00328 00602 00274 2.20
1961~6/68 ... .00260 00539 .00279 1.93 .01060 02081 01021 2.04

D. Tests of the S-L Hypothesis

In the Sharpe-Lintner two-parameter model of market equilibrium one
has, in addition to conditions C1~C3, the hypothesis that E(¥:) = Ry
The work of Friend and Blume (1970) and Black, Jensen, and Scholes
(1972) suggests that the S-L hypothesis is not upheld by the data. At
least in the post-World War II period, estimates of E(¥u) seem to be

significantly greater than Rj,.

Each of the four models of table 3 can be used to test the S-L hypothe-
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TABLE 5 (Continued)

Perion CATINCICA B¢ A F S) 2Ry 239 F
Panel A:
1935-6/68 ...
1935-45 .....
1946~55 .....
1956-6/68 ...
1935-40 ..... Ve - . N
194145 ..... N .
194650 ..... . . .
1951-85 . .... o . . .
1956-60 .....
1961-6/68 ...
Panel B:
1935-6/68 ... .0012% 00318 00197 1.61 . . . e
1935-45 ..... 00171 .00548 00377 1.45 .
1946-55 ..... .00063 00112 00049 2.29 .
1956-6/68 ... .00122 00278 00156 1.78 .
1935-40 00041 00566 00524 1.08 .
194145 00327 00527 00201 2.62
1946-50 00066 00103 00037 2.78
195155 .... 00038 00120 00062 194 ven
1956~60 ..... .00033 00083 00050 1.66 N e s
1961-6/68 ... .00182 .00410 00227 1.81 iee AN e
Panel C:
1935-6/68 ... P . ces Ve 341 753 412 1.83
193545 ..., BN . N e 535 847 313 2.71
1946-55 ..... N PN e e 165 370 206 1.80
1956~6/68 ... van ‘e Ve N 304 068 .664 1.46
193540 ..... P 270 553 282 1.96
194145 ..... ‘en .840 1.189 349 341
194650 ..... PSS 118 254 136 1.87
195185 ..... 217 493 276 1.79
1956-60 ..... e 622 1.355 734 1.85
1961-6/68 ... N . 105 722 6 1.17
Panel D:
1935-6/68 ... .00061 00362 .00301° 1,21 276 .864 .588 1.47
1935-45 ..... ces 00624 00644 .97 392 1.001 613 1.63
194655 ..... 00061 00148 .00087 1,70 028 383 358 1.08
1956-6/68 ... .00134 00304 .00169 1.80 374 1,125 751 L5D
193540 ..... “es 00723 00886 82 120 682 .562 121
194145 ..... 00162 00515 00353 1.46 720 1.395 675 2.07
1946-50 ..... .00083 00180 00096 1.87 .023 348 325 1.07
195158 ..... 00039 00116 .00077 1,51 038 A24 386 1,10
1956—60 ..... 00037 .00103 00066 1,56 712 1.654 941 1.76
19616768 ... .00202 .00440 00238 1,85 163 JIB7 624 1.26

sis.12 The most efficient tests, however, are provided by the one-variable

12 The least-squares intercepts 9, in the four cross-sectional risk-return regressions
can always be interpreted as returns for month £ on zero-8 portfolios (n. 10). For the
three-variable model of panel D, table 3, the unbiasedness of the least-squares ce-
efficients can be shown to imply that in computing "}m, pegative and positive weights
are assigned to the 20 portfolios in such a way that the resulting portfolio has not
only zero-ﬁ but also zero averages of the 20 3‘,2 and of the 20 §,(2). Analogous
statements apply to the two-variable models of panels B and C,

Black, Jensen, and Scholes test the S-L hypothesis with a time series of monthly
returns on a “minimum variance zero—ﬁ portfolio” which they derive directly. It turns
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model of panel A, since the values of s({,) for this model [which are
nearly identical with the values of s(9o — R;)] are substantially smaller
than those for other models. Except for the most recent period 1961-6/68,
the values of o — R; in panel A are all positive and generally greater than
0.4 percent per month. The value of #(9, — K;) for the overall period
1935-6/68 is 2,55, and the #-statistics for the subperiods 1946-55, 1951-
55, and 1956-60 are likewise large. Thus, the resulis in panel A, table 3,
support the negative conclusions of Friend and Blume (1970) and Black,
Jensen, and Scholes (1972) with respect to the S-I. hypothesis.

The S-I. hypothesis seems to do somewhat better in the two-variable
quadratic model of panel B, table 3 and especially in the three-variable
model of panel D. The values of £(9s — R;) are substantially closer to
zero for these models than for the model of panel A. This is due to values
of Yo — Ry that are closer to zero, but it also reflects the fact that s(¥;)
is substantially higher for the models of panels B and D than for the
model of panel A.

But the effects of P,2 and 5,(%) on tests of the S-L hypothesis are in
fact not at all so clear-cut. Consider the model

Ry = Vo +§auuPe+ For(1 — B:)2 4 Yassi + Hr- (13)

Equations (7) and (13) are equivalent representations of the stochastic
process generating returns, with ¥i; = Y7, — 292 and Yoo = Yot -+ For.
Moreover, if the steps used to obtain the regression equation (10) from
the stochastic model (7) are applied to (13), we get the regression equa-
tion,

Ry =0t + V1Bp + 9or(1 — Bo)2 4 9a5p (@) + Npe,  (14)

where, just as ﬁ,,‘-’ in (10) is the average of 63 for securities ¢ in portfolio
$, (11— B,,)2 is the average of (1 —ﬁ.;)z. The values of the estimates
Q2 and {3, are identical in (10) and (14); in addition, §1: = 9'1¢ — 292
and Yor = ¥'o¢ -+ V2. But although the regression eguations (10) and
(14) are statistically indistinguishable, tests of the hypothesis E(¥o:) =

out, however, that this portfolio is constructed under what amounts to the assumptions
of the Gauss-Markov Theorem on the underlying disturbances of the one-variable
risk-return regression (11). With these assumptions the least-squares estimate ‘9(,,.
obtained from the cross-sectional risk-return regression of (11) for month ¢, is pre-
cisely the return for month ¢ on the minimum variance zero-’ﬁ portfeolio that can be
constructed from the 20 portfolio Bp. Thus, the tests of the S-L hypothesis in panel A
of table 3 are conceptually the same as those of Black, Jensen, and Scholes.

If one makes the assumptions of the Gauss-Markov Theorem on the underlying
disturbances of the models of panels B~D of table 3, the regression intercepts for these
models can likewise be interpreted as returns on minimum-variance zero-B portfolios.
These portfolios then differ in terms of whether or not they also constrain the averages
of the 20 ’Bp? and of the 20 3,,(@5) to be zero. Given the collinearity of ﬁp, p2, and
EP('%i), however, the assumptions of the Gauss-Markov Theorem cannot apply to all
four of the models.
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R, from (10) do not yield the same results as tests of the hypothesis
E(¥:) = Ry irom (14). In panel D of table 3, 9 -~ Ry is never statisti-
cally very different from zero, whereas in tests (not shown) from (14), the
results are similar to those of panel A, table 3. That is, ¥’y — R, is system-
atically positive for all periods but 1961-6/68 and statistically very
different from zero for the overall period 1935-6/68 and for the 1946-55,
1951-55, and 195660 subperiods.

Thus, tests of the S-L hypothesis from our three-variable models are
ambiguous. Perhaps the ambiguity could be resolved and more efficient
tests of the hypothesis could be obtained if the omitted variables for which
Sp(%), B,,", or (1 — &)2 are almost surely proxies were identified. As indi-
cated above, however, at the moment the most efficient tests of the S-L
hypothesis are provided by the one-variable model of panel A, table 3, and
the results for that model support the negative conclusions of others,

Given that the S5-I hypothesis is not supported by the data, tests of the
market efficiency hypothesis that . — E(Ry) is a fair game are difficult
since we no longer have a specific hypothesis about E(Ry). And using
the mean of the Yo as an estimate of E(ﬁm) does not work as well in this
case as it does for the market efficiency tests on vy;;. One should note,
however, that although the serial correlations py(%0) in table 4 are often
large relative to estimates of their standard errors, they are small in terms
of the proportion of the time series variance of 9, that they explain, and
the latter is the more important criterion for judging whether market
efficiency is a workable representation of reality (see n. 8).

VL Coneclusions

In sum our results support the important testable implications of the two-
parameter model. Given that the market portfolio is efficient—or, more
specifically, given that our proxy for the.market portfolio is at least ap-
proximately efficient—we cannot reject the hypothesis that average returns
on New York Stock Exchange comimon stocks reflect the attempts of risk-
averse investors to hold efficient portfolios. Specifically, on average there
seems to be a positive tradeoff between return and risk, with risk mea-
sured from the portfolio viewpoint. In addition, although there are “sto-
chastic nonlinearities” from period to period, we cannot reject the hy-
pothesis that on average their effects are zero and unpredictably different
from zero from one period 1o the next. Thus, we cannot reject the hy-
pothesis that in making a portfolio decision, an investor should assume
that the relationship between a security’s portfolio risk and its expected
return is linear, as implied by the two-parameter model. We also cannot
reject the hypothesis of the two-parameter mode] that no measure of risk,
in addition to portfolio risk, systematically affects average returns. Finally,
the observed fair game properties of the coefficients and residuals of the
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risk-return regressions are consistent with an efficient capital market—
that is, a market where prices of securities fully reflect available informa-
tion.

Appendix
Some Related Issues

A1, Market Models and Tests of Market Eficiency

The time series of regression coefficients from (10) are, of course, the inputs
for the tests of the two-parameter model. But these coefficients can also be
useful in tests of capital market efficiency—that is, tests of the speed of price
adjustment to different types of new information. Since the work of Fama et al.
{1969), such tests have commonly been based on the “one-factor market model”:

Ry=&-+ B-;Rmz + 2. (15)

In this regression equation, the term involving R,,, is assumed to capture the
effects of market-wide factors. The effects on returns of events specific to
company 4, like a stock split or a change in earnings, are then studied through
the residuals ¢,.

But given that there is period-to-period variation in Qg 92, and %3, in (10)
that is above and beyond pure sampling error, then these coefficients can be
interpreted as market factors, (in addition to R,,) that influence the returns
on all securities. To see this, substitute (12) into (11) to obtain the “two-
factor market model”:

Ry = R0:(1 — By) + By Runt + e 16

In like fashion, from equation (10) itself we easily obtain the “four-factor
market model”:

Ry =Qu(l —Bp) 4 BB + 9 Bo — BB 490
[5o(&) — BoS (&) ] + ety
(17)

where 32 and 5(2,) are the averages over p of the B, and the 5,(2,).

Comparing equations (15-17) it is clear that the residuals &, from the
one-factor market model contain variation in the market factors g, {2, and
Q3¢ Thus, if one is interested in the effect on a security’s return of an event
specific to the given company, this effect can probably be studied more precisely
from the residuals of the two- or even the four-factor market models of (16)
and (17) than from the one-factor model of (15), This has in fact already
been done in 2 study of changes in accounting techniques by Ball (1972), in
a study of insider trading by Jaffe (1972), aud in a study of mergers by
Mandelker (1972).

Ball, Jaffe, and Mandelker use the two-factor rather than the four-factor
market model, and there is probably some basis for this. First, one can see
from table 5 that because of the collinearity of B,,, 2, and §,(;), the coeffi-
cient estimates $p, and @;, have much smaller standard errors in the two-
factor model. Second, we have computed residual variances for each of our
20 portfolios for various time periods from the time series of ¢, and f},, from
(15), (16), and (17). The decline in residual variance that is obtained in

e e 4 e ————— e e b s e i Ay
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going from (15) to (16) is as predicted: That is, the decline is noticeable over
more or less the entire range of B, and it is proportional to (1 — f3,)% On the
other hand, in going from the two- to the four-factor model, reductions in
residual variance are generally noticeable only in the portfolios with the Jowest
and highest ﬁp, and the reductions for these two portfolios are generally small,
Moreover, including 5,(2;) as an explanatory variable in addition to B, and B2
never results in a noticeable reduction in residual variances.

A2, Multifoctor Models and Ervors in the f§

If the return-generating process is a multifactor market model, then the usual
estimates of 3, from the one-factor model of (15) are not most efficient. For
example, if the return-generating process is the population analog of (16),
more efficient estimates of f8; could in principle be obtained from a constrained
regression applied to

ﬁu d "\"loc = 5€(ﬁmt - "‘Ylot) + ’ﬁﬂv

But this approach requires the time series of the true ¥, All we have are
estimates {q, themselves obtained from estimates of 3, from the one-factor
model of (15).

It can also be shown that with a multifactor return-generating process the
errors in the B computed from the one-factor market model of (8) and (15)
are correlated across securities and portfolios. This results from the fact that if
the true process is a multifactor model, the disturbances of the one-factor
model are correlated across securities and portfolios. Moreover, the inter-
dependence of the errors in the f§ is higher the farther the true {’s are from
1.0. This was already noted in the discussion of table 2 where we found that
the relative reduction in the standard errors of the ﬁ’s obtained by using port-
folios rather than individual securities is lower the farther B, is from 1.0.

Interdependence of the errors in the Bp also complicates the formal analysis
of the effects of errors-in-the-variables on properties of the estimated coeffi-
cients (the §;;) in the risk-return regressions of (10). This topic is considered
in detail in an appendix to an earlier version of this paper that can be made
available to the reader on request.
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1. Introduction

.

The effect of dividend policy on the prices of equity securities bas bccn n
issue of interest in financial thcor:, The traditional view was that m\c%wrs
prefor a ctfrrend, reelain retuen i the form of dividends o the upeertain
prospect of Toture dividends, Consequently, they bid up the price of high
yield securities relative {0 low yield securities [see Conle, Dodd and Grabani
{1962) and Gordon (19635]. In theit now classic paper Miller and \hmixgmm
(1961} argued that in & world without faxes and Unasactons costs, tye
dividend poliey of a corporation, given its inveslmenl mlm‘ has no elfect o
the price-of its shares, In a workd where capital guins reccive prefecential
teeatment relative 1o dividends, the Miller-Modigliant irrelevapse poos
pasition” would seem. 16 break down. They arglie, however, that since fas
rates vary across investors cach corporation would altracy to iiself & cheatk
of investors that most desired its dividend policy. Black snd Schoks (1I9H
zmcrz that cmpomtiom would adjust their payout policies until in equh

*We :}unk Roger {arle, Tum Focepger, Bil] Schwert, William Sharje, xod ihe l‘dtfrc
Michael Brennan fot helplul commenta, and Jim Siarr lar computational !unﬂwc.‘\m
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ridm the spectrum of policies offered would be such that any one firm is
unable to.affect the price of its sharcs by {margival) changes in its payout
policy. ' ' : i ‘

In the absence of taxcs, capital assel pricing (heory suggests that in-

dividuals choose ‘mean-variance efficient- portfolivs, Under. personal income

taxes, individuals would be cxpected 1o choose porifolios thit are mean-

wvariance officient in zfter-tax rates of return. However, the tax fwws in the

Unitéd States are such (hat some economic units {for example, torperations)
would seem to prefer dividends relative to capital, gains. Other units {for
example, non-profit orgdnizations) pay no taxes and would be indifferent 1o
the fevet of yield for = given lovel of expected return. The resulting cffert of
dividend yicld on commeén stock prices seems to be an empirical issue.
Brennan (1973) Grst proposed an extended form of the single period
Capita! Assst Pricing Model that accounted for the tatation ‘of dividends.
Under 1he assumption of propartional individual tax rates {not a function of
incomel, certain dividends, and unfimited bcrrpwing at the riskless rate of
interest {among others) be derived the following equilibrinm relationship:

(A

E‘vgi}“";=bﬁi+7[‘5;"’; % {1}
where B, (s the before tax total retern to scoority 4, §; is its systematic risk, B,
={E[R}~r;—7id,, —~7;1] s the aficr-tax excess rate of return on the
marker portfolio, £, is the return on a riskless asset, 4, is the dividend yield
on sccurity & and the subscript m denotes the market portfolio. ris a positive
coefficient thut accounts for the laxation of dividends and interest as
ordinagy tncome and 1axation,of capital gains at & preferential e, ’

Ir cmpirical tests {oF the form (13} to dwe, the ‘evidence bas been
incnn§i51cnl. Black and Scholes {1974, p. 1) conclude that

B

.. . P P o s s
Tt i mot passible o demonstzate that the expectad relurns on high
vield common stocks differ from the expecied reiurns on low yicld
comman stocks either before or afier tazes.”

Alternanvely, stated in rerms of the Bfennaﬁ’?ﬂqﬁc!, their tests were not
‘sufﬁc'scntiy powerful either to regeet the hypgthesis thitT =0 or to reject the
Chypothesis thatl r= G5 Rmcnbi:rg and Mg »_;;thfc £1978} puiribule the lack of

poiwer 1 the Black~Scholes testeio 42) e loss in efliciency from grouping

stocks mlo portfolios and (B} the ineMiciency of their estimating procedures,
which are cquivalent to Ordinary Least Sguares. Using an instrumenial
varinhles npproach to the problem of errors in variables and a.more
complete spocfication . gf 1.hcava~riancc~cnvnti:incc matrix fof disturbances in
the regressiond, Rosenberg and ‘Maratbe find that the dividend term. i3
watistically signficant, Both the Rosenberg and darathe aod the Black and
Scholes studies use ap sverage dividend yield from. the prior twelve momth
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period as a‘surri‘xale for the expected dividend yield. Sifice most divid

.+ arc paid quarterly, their proxy understates the cxpected dividend ¥iekd.id ex-” 7

" dividend months dnd overstates it in those months that & stock does pol” g0 -
"e:.c-siwidend; thereby reducing tha effidency of the sstimated coclficant 61: the
¢ dividead yield termi. Both studics” (Rosenberg and Mafathe in using m-
strumental variables, and Black-Scholes in grouping) sabrifice cfficiency to
achieve consistency. N R N
The present paper derives an after-tax version of the Capital Asset Primiz .
_Mudcl that .accounts for a progressive tax scheme and! both wealth and
income related constraints on bomrowing. Alternative :conqt:mctric prod:;ihrcs
. are used o test the implications of this model Unlike iprior tests of the
CAP“M, the tests here use the varfance of the observed hetas to artive a
maximum fikelihood estimators of the coefiicients. Consistent estimators afg-
fajm.uincd ‘;without loss of efliciency. Also, for ex-dividend mobnths the apmed T
~dividend }'if.k'i based on prior information is used, and for; other months the . - *
expected dividend yield is set equal to roro. While th?: estimate of: the
coeflicient of dividend yield is of the same order of magnitude as that found

;
f
k!

»

ig_Black and Scholes, and lower than that found by Roscnberg and Mardthe,

tne t-value is substaniially lsrger, indicating a substantia) increasd in -
ef?'lcwncy- Furthermore, the tests are consistent with 1Be exjstence of ‘@
cll?ntc}c elfect, indictting that the aversion for dividends ‘k;c[aligg 1o capitgl
gaios is lower for high yicld stocks and higher for-low yitld stocks. This 3¢
consistent with the Elton and: Gruber {1970) cmgmcaj fesults On the'ex-
dividend behiavior of commen stocks: : . C

v

v er cat 4

- >

2. Theory
© This seclion derives a version of the Capital Asset Pﬁdég Medcl that
accounts for the tax treatment of dividend amd interest! fncothe undér a8 ~
?rogrcssivc tazation scheme. Two lypes of constraints on individual barrow-
ing are impostdnThc, first constrains the maximum Inferest on fiskliss
barrowing 1o bs equal to the individuals dividend income, mnd the second is -

a margin requiremént that restricts the feaction of sscurity boldings that may
be _ﬁnanccd through barrowing. In previous published work, Brennan {1973)

.derives anafter-tax version of the Cuapital Asset Priding Model with .
unlimited borrowing and with constant tax rates which \may vary actoss -
individuals.! Under his model when imiérest on b«)m:minﬁ excoeds dividend”
income the investor would pay n negative tax. The iheoretical model

’smzxa (1970} alis derives a todel with 3 Fropressive 16 whome! However, T néither
contiders constraints on borrawing bos the limiting of interect ded son margin horresing -
1o dividend Income. Comsideration of (he Lt an 1be intere L Seductba 1o dhvadend inkome
combined wilk & podtive capinel gaine tax woukd rexull To a prelerenae for dividenda By thome
md:ru!mh =howt interes! paymente cxoeed that dividend o, i
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* developed here may be viewed 25 an‘sxtension of the Breanan analyss 1o

trai ing i Z ive tex schemé.!
account for constrainis om borrowmg: along watli; = priogressive ;

Special cases of the model are examined, where the income felated constraint,
" andfor the margin constraint’on individual borrowing afre removed;

3

. The lollowing assumptions are mades .
i

{ . .
[CHA] Indi\'id‘ﬁals‘ Yoo .{éeumann-&ic\rgenslcm utility funcuons are mo?o-:.u
\x'y . '
' (one increasing strictly concave fq“ncalens of after-tax cndlof period

wealth, ) ) . B
£} Security rates of reiun have a muliivanale uo;rrfa! d:smb}st{om !
(A3 There are no transactions costs, and no restpictions o0 the short sale

of seruritics. and individuals'are price takers.

i.-\'.-I) Individuals have homogeneous zxpectations.
1A.5) All assets are marketable. s
6} A riskless asset, paying a constani TIC ry, exisIs. )
iig{ ;ii‘!is;c:di on 'sfcuritics are paid at the cgd c-g‘ the pericd and are

wnown with cenainty at the beginning of the p::nad. o
(A.8) Income 1axes are progressive and the marginal tax Tate is a con-

tinuovs funcion of taxable income. e
(A9} There are no taxes o2 capitak gains, g .

{A.10) Constraints oa individuals’ berrowing are of t!?e formi: L

() A constraint that the imterest on borrewing eannnd, c;:cacd dv{rx.—

) dend income, called the income consiraint on porrowing. and/or

fiit & margn constrains that the individual’s uet v%'orxh' be at least 2

given [raction of the market valee, of his !10345‘11135 of risky
seguritics.
Assumptions (A1) hrongh (A6} are siandard assumplions of t§3c Capx}:ﬂ,
Asser Phicing Model. Assumptions (A1) and (A2} !akcz? together imply that
pfcfcr;nccs can be described over the mean and 1hc variance of after-tax end
« of period wealth. Under these conditions inch\'xduals; pfc}'nr more mean
return’and are sverse 1o lhe variance of return, The individuals margxpa!
rale of suhstiunon between the mean and variance of :;ftct-tax'cnd, of p;ngd
wealih, “at the eptimum, can be written us the ratia, of his glogm}. n'&
sileranes 1o his mitial period weafth, That is, if u (B ) s che l.:h md};\-‘u‘iuzl‘s
wiility [unction m ierms of after-lax end of periad V:’c:ﬂlh, anegr e )uf
abjective function in terms of the mean and variance of ihs aft’:f"lu“
portfolio retrn, and #7° 3 his innial wealth, !

@y

IES T
whete (Fam —End) Bty is the "individun}"s global fisk !alcmnc:: "al !_hc
aptimum [sce Gonzalkez-Gaverrs £19731 and Rubinstein {1973)). (A7) smplics

»
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that dividends are snnotineed at the beginning of the period
end. Since, firms display relatively stable dividend policiest
tessonable’approximation for a .monthfy‘ holding period: .,
- Assumption {A.8) closely resembles the tax treatment of ordi
in the US. The $100 dividend exclusion is ignored; s :
magnitude of the exclusion implics that for the majority of $tockholders the:
marginal 13x rafe applicable to ordisary income is the same a5 that appﬁédf’-'
to dividends. Assumption {A.9) abstracts frc?ﬁ::;thc effects bl capital gaihs®
taxes, Sincé capital gains are taxed only upon realization, thefr treatment in'a;
single period madel is not. possible. It is; however, straightforsard to modcfa,ig
capital gains 1ax on an accrual basis [see Brennan (19731, Si::wc wost capital| - -
‘gains go unrealized for long periods, this would tend to overstate the effect b
the actual tax. Noting that the ratio of realizations tg socruils is small, and |
that capital gains are exempt from tax when transfared [by “inheritance,
Hailey {1969) has argued that the effective 1ax Is rather smiall.l a
§ Under assumption (4.8}, the kth individual's axerage tax rare, 1, 13 & ot~ &
.*deteeasing function of his taxable.end of period infome ¥4, 7 s

o
-

v

s

i -
_— : (
=gty " 1 D
Gi0)=0, g¥H=0 for ¥iso = - i i
>0 for Yix0 i e

The kth individual's marginal tax rate, writen 7% is the frst derivative of
1azes paid with respost 1o taxablé income. This is equal to the average 1ax
rate plus the product of taxable income and the Jerivative of the average vas -
fale, . !

> '

Ped@ =t g HA

s

¥~
) ]

The margin ‘constraint in assumption {(A.0Q-ii) resembles institutional -
margin resteictions, By {A.10-i)L borrewing is constrained i‘up 0o poiml -
whese interest paid equal dividends reccived, This constrainl ibvorporaict the « .
casual empirical obgervation that loan applications roquire information on
income (which this constraint aovounls fork in addition to miormation on
wealth (which the margin comstraint secounts fotk One or both of fhe
constraints may be binding for a given hedividual. This formularion allows
the analysis of an cquilibrium with both constraints, with oaly sae of them
imposed or with no bortowing vanstraints, j -

The following potation is employed: « :

P o

f, . =the total before tax rate of return on secarity L :qézt 1o the ratié .
of the value of the security 3r the end of the period iplus dividends
over its cutrent value, less ong, Po. N




4 =the dmdead yizld» on secumy i, equal to- lhe ’dollar dmdcnd .

. w o divided by the current pncc.
X =the fraction of the kth individuals wealth lmcs(
. < asset, i= 1,2, (8 pegative value is d s!mr!]sa! N

Xk "
" asset (a negative value indicatss borrowing

'E" © % the before-tax rate of return on the kth mdwjdua;l 5 pcgtfcllo,

W* =the kil individual's initial wealth, and’

in the Ith nsky

f’-,,,

—the fraction of the fth individual's wealth -Tave) tcd in the safc MRT

e ad-—tﬁc kth individual's cxpecwd utility function dcﬁncd over the -

- mean and varanee - of after»ia.x partfolio retun, g and af,

! rapcctuc!\f- . # .
The kth mdmduals ordinary income Is then i
. L
‘."' Y ,“ k(;‘ T‘:id‘i AJ’ l‘;) - . .

e i

The mean after-tax retuin oA the mdmdual"x portfoho s

=S X ELR+ X, =2 {_,r)(}a}-%— X;r,)‘
¢ i“

" und under assumption (A7) =he vanance of after-tax gelurn i3

~

=Y T At wcmt!! dt Ry— d,ﬁ}

I

oG Sbtin

')jz ‘X‘cm{ﬁ £
J 2

x
.

Ry wssumption (A10-1) the ncoma constraint on{borrowing is
- N - . ‘ R
W’{zx:‘d,+l’}r1}gﬂ. .
3

angd the margin constraint on borrowing is

H-‘u.?ﬂ _11_3:).‘}4-9:}}2,0.
3 &

.r .

5)

&

@

{8)

&

where m Dz« t, 8 the margin mquixcmmx oh the individual, As pointed

_out gartier, one or both of these constraints moy|be binding.
The Lih individual's apumnx!ion problem

L

+

js sted in terms of lhc

e i
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+z*;[‘ixfd,+x}’f-5“5}.1’5[(1—112”
=14 R

where

2. =the Lagran'ec multiplier on the kth mdm:iual‘s budge,— Lo
A%, 5% =ihe Lagrange multiplier and non‘negative sleck wmiable for the, _
~  income related comstraint on the b individeals! borrowing, re..
: spectively {when the constraint is binding ,.'>B . S‘:‘::D and: v -
" when it is not binding A4 =0 and 55 20), aad Co
)‘:E'(-'lhe Lagrange mulupler and aco-nepative slack umtés for mcly
;  margin constraint on the kh individuals bon'omﬁa respectively;
; again if the comstraint as‘ binding (not binding},. -z,}[ 10 aad"
; 5= (Z}G

The smti'onary points satisfy the fonowing ﬁrst order 'coadi Hons:

-y i
H ‘ . .

= fER)- e rigila-A+g L 0 -

/"‘.'\

1’

'Hw ~2)+ 3T X o (R, B0,
- bt

212 538
! :

s
~ . .

e iu o
i =fyirp- [t +},z{1 }]rJr1 -+ A% r,«-;;,ﬁ (1
where fi=8 . of Wi, Y zcj {1t ©; }m-,.‘ The other Em order cone
-ditions ars the constrainis and spc@ﬁ the signs of the Lagrmgmn multipliers:
and are omitted here. Thé progressive nature of the tax ech«.,;mc [assumption;.
TA2}] ensures that the mean variznce <ffi nmt frontier in a&ct—:u terms Is
concave, and this together vmh risk sversion from asnmpiion (AS) k3 N
sufficient 10 guarantee the second arder conditions for 2 m.ulmnm. ’
"Reeall the following rc!.mons‘nzpv ) the marginal ftax rate, T'=
[t ¥ gt 1), (i) the covarianee B XV eoviR R)= mﬂ,ﬂpﬂ‘}. and i) e
global sk tolerance a’r-_-u‘{f‘a-"f L Subtmc‘tmg rdatmn 1’ Tmm
relation {11} and re-arranging terms yickds

[ER=ryI=atiif}) *iﬂ"-’lﬂwuk By ,
[T —zlij, 164, -rJ.} %{;;’3}._
i

. s
kS . Y .. M

i
Relation {13) must be satisfied for me mdmdunl's p;anl’ahc na;stzmgm, L
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170 g.;l{.'.ﬁx_:'enbgrxémd K. WM&TM:{:»&I:&?;M‘ gfmla! m};mﬂ - !. v
p ' T . . ? R . . JE, Y .
.. Market équiibrium gequires that refation (13} holds for all md!%drsls.r}?}xgq ,
(hat markéts clear, For markets (3 clear all assets. havchté zltiéecwcizh;zdf'
samipli i oo relation (34) that requircs the SEAE :
implics the cons‘cr.vatmzz relatio : I e ol
average of all individuals’ portfohios be squal 10 th{: m po
' ! i
3 ; (14
5 Ry= R :
| T - ; - !
o7 ‘ » . ! -
.
TR =R,
5 R .
where - ;
E;w*;_;w-. %
stoinpling both sides of refation ith by @ su-mm‘in.g o-fcr ';,;l‘id;n- § ’
dividuals,'usi;s:, the conservalion celation {I4] and e-arANENE 1erms Yt 1
z 4 ;
CER)—rgmas BBl T {3 |
where i . E
gzt R R van& z
: ' PET AN g sl f‘t i
b van B, W AT ' §
| o ' f
s =V T -t b .
.o bR
r=Y .
1

The werm ', the intereept of the
" fraptioesl margin cequirement 2 Gmes [

individyal shadow prices on the
utihify of mean retwim.
global risk tolerances.
individunls, #>0 for some

ndividuats, % =0 for Al & L a
Interprching £q. iy ¢ ®

i

The weights, (618} e pmputticnal to ifxdix'iduats.'
When 10 and the sonstraint is binding for some,
L a4 i positive. In he
reqquirements {2=0) of when the margin constraint is

{rglauve (o the market) whose dividend yiekd

implicd security markes plane i,s the
fe weighted gverage of the ranos of
margin constraint and the expested marginal

absence of i margin
not binding forall

w0 . : '
the cxcess felprn on 3 IXTO ern potifolio
is cqual to the tiskless Fatc, -

"

| e=E{R,Y—r;, The 1@ b,
: the varfance of the rate of refurn

refative risk aversion, i.e. f=var

for. the market portfolio, b may be ajternatively exp Essed

—c{d —rp}—al If °¢’ is imterpre

—d.)%: The termt '€ is & weighted
LT, doss the weighted,
shadow price on the incore tefa
:ggfnal utility of mean porfo

tere the income refated margi

.. elficient onbc!ta is equal ujiiﬁ;c, pmdm ;of

oy, Ticses, disidind and espre

" B .

on the market portfolio shd global market;
R ™)y St rﬂaﬁci 15} abo iolds;}.
b={ER)-7;

[

od as a tax Tale, b may

- expected after-tax rate of return ona hedge portiolio \xpchss long the: |
. market portiolio and short 2 pe ety
* 'yield ‘cqual to the riskless rate

fiolic having a zero beétd and 'a dividend!
of imterest; i b=I[E(f.)—E: Ay ~gldl
average of individualls marginal tax rates)
average of the individuals ratios of the.
d borrowing constraint ed the cppectdd
io return ¥, (O40°KAf§) For the cases-
constraint is either non-existent of node, |

binding for all individuals, ¢ is s

raigs, aord i positive. Othepwise, the sign

mply the weighted average of marginal 1t
of ¢ depends od the magnitudes of

theee two lerms. Define B as-the set,of indives of those individuals & for

when the income related constngril

set of indices for which tbe cons
ti=0and T*=r'=0 And for k

is binding: and define s.\ tant BY as the
wint is non-binding. Now for k= B. A=
N, % =0, Ti20and T' 220 Hence !

i
; : !
# ok : . - :
C‘:T"ﬁ“?“‘;":‘- ) ; “‘EJ
ke f:xeﬁf? . : e
! | .

_Fhe individuals in N may be \.'S;f_'v.jed as 3
B may b !
dootext of this model, these individaals wish

1o dividends, The individuals in
preference for dividends: in the

clientele that prefers capital gain
vicwed a5 o clicgiele that shows &

to borrow more than ’1hc“ inc%vmc related constraint. :;}!ows them, :md
tncreased dividends serve 10 inerease 1heir debt capacity without additioax!

rax obligations: To this point corperate dividend policies have been treated

as exogenous in this model.

Now consider supply adjustbedts By value muimi:iég firms, I ¢»0
{c <0} firms could increase lhcir‘r'pnrkc& values
dividends and jncreasing {decreasing)

[

3

by decreasing (increasing) cash
share tepurchases of decreasing {in-

crepsing) cxlérri:d equity fntatichs. Value mavimizing finbs Ga abgenoe af

any restrictions|the IRS may impose) would adjust

uptil an equilibfium was oblained where
i -
T @I e 5 B | < wip
ha N ‘ EY T R 1 4
t ] ] ] i

When comditior (17} is satisfied in individual firms dividend decision does -
H ° ; - i

ks

-
-~
T Ly

the supply of dividends

bc-'.'}cwcd'v ] as thc’; ‘:' _»

¥t

Y
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}17’ R.h‘ L;s'akr:;-rr.mvd X annwnr. Temex dmééz;m‘.x and mpn‘d asset pfﬂ’a . <

. g i ; - ) ) : évemgeﬂy tax rates, I( &only whertaxes are sunpiy pmpor
. not affect us mirket value, c=0 and ‘ﬁ"’d“"d yield has ’“f “_'m"" on mc‘ .0 thar T*=r% and relation, (21) is) identical to- the nquikbuum :mpz:ci by

belore tax rate of TElIfm O &N, secutity.” ’ : . .
Under unrestriviéd supply Zf{ects. e=0 ami the equilibrium 'relationship iiceittl:?s {3973)3 th';\..as:sumes 2
{15} reduces to the before tax zero beta vefsion of the Capital Asset Pncmg OIS -«j e Lo
B \‘Eod\ﬂ ": ! R LR .:. _ ,f. “'» s B . l,‘tl - j-
ER)= (aw,fm #,)+£(E " L ug o Bmpineal tts ’
. g From the tbeorv, the equxhbnun specilffcation 10 be tns:a% s
\lmc ahm this® obc:uns in the presence of taxes.. Long (5975} has studiad L v, i a
conditions vader which the befare tax and after-tax mean varanee eficient . E(}Z )«r!;-a.].b_g,.g.(- ,—r,.) - I ) en
frontiers are identical for any individual. He does not, however, study the . ; - - :
cquilibrium: as is done bere: for even though the before fax and afer-tax © " The h\tpmhcscs are a=0, §>0) and in the absence of 1hc income rcmcd -
individual mean vacdance frontiers are not identical, 18} demonstratcs that conslrzint on borro’v»mg >0,
pnccs are found as if there 1s no tax effect. : I'n obtaiging econometric estimates of a, b and ¢, two pr bicms arise. Thc !
Tn the case where there are no margin constraints, a={, and relation (18) first is that cxpectations are not du-ccl]y abserved. The usual procedurs i sto
k reducss o the before tax traditional Sharpc:—Lmta:.r version of 1hc Capital assume that expectaticns are ratidaal and that the para.rnctérs a, b and ¢ are !
P Assct Pricing Model, \ . constant over time; the realized returns are used on the Icfi-hand side <
B N « i : .
E[K,}mgf+£5[§a}—rf}ﬁf‘ {1 , Ra"""ﬂ :?ﬁ+}'lﬁu+?1 {da_rfe}'F“:i:' . i= I-rf---wvvn :

E ,;

, . » ) o - . 1=12.. .7 T fast
Return niow to the case where the income related borrowing constraint is v : = “:’{ "
sbsent. Then in (16) e=Y, THI ¥ = T, the "market’ marginal tay bra- ) o
cket: and the rélation redbees to an after-tax vession of the Black {1972),

Lintner {1968}, Vasicek (18713 zero beta model,

where K, is the return of security i in p-cr:od t. Ba and d, q;rc the svs::mau.,
sisk and the dividend yicld of|security i im period ! respectivedy. Thc ’
distuebanes torm &, is K, —E(&,}, the deviation of the realized retorp fmn
its expected value. The coefficients w3, and 7, cormspond la o & andial -
.« The variaoce of the volumn vector of disturbancs terms, z:;x, x-- ._..MS -

G iy 2 SR T w4

: EUR) = T=d,= [rp (1 = T+ a1 )+ (ER )~ T4 15, a

. T - PO . : r=1,.., T} is not pmporhonal {0 the idemiity matric, sinos o;.wntcmpl:» oL
When there s no margin eonsiraint or when it is non-binding for all ; N
individvals, a=90, and relation (20) reduced to an afler-tax version of the 1 Tancous covariances bc!“c:n SCourily TELUrms Sre nom-22rn. and "ﬂ‘“’a
Sharpe [1964). Lintaer {1965) modcl . Lo variances differ across jscourities, {Note that in opder 1o consetve Spact {4 ' >
: ! b is used to denote-a o ;!umn \ccmr.) This means that ordinary least equm .
! e g T8, 12 e {OLS) estimators are|incfficient! for sither a cross-sectional mgression in -
ER)-Tmd.=(ry U T+ ER) =T =, 1=T7N8 321} : moath t, or 2 pooled time scrms and cross-sectional regresson: The | - ]

computed variance of the OLS qnmator {based on the assumption that the
,vanann: of £is propc}r:tona] 1o 111:: identity matrix) is ool oqual to the truc,
vasignee of the estimator. -
The secand prob!:m is that the irue population %% are uoobseryadble, Tbcs
usual procedure usss an estimatd feom past dats, and this cstimate has hne .
associated mcasurcmen{ error. This means that the OLS estimates will i*-c
bmscd and mwmsstcn!. The mt!hﬁd used in tackling these pmb!cms 1k

However, in none of these cases is 77 a weighted average of individual
FNpte, however, that thss eqintibrium, whese dividends do not pffect befare rax rervrns, may
not exint. For example, the income constiaint may e binding for no one sven when dividends
ate 7oro, i all indiniduals had the same endowments and bad the ame ifi :y fungtions 1h:s ;
corsiratit would be nonbinding for all individpale, {
This argument B i the spint of the tupply effect’ slluded 1o in Black and Scholes {19743, |
Unhke the meent srgument i Milley and Scholm {1977} Tor a zevo dividend £ect, the present

e——

i $ o} ok i e B0 e )

argurrenl dom ot depend on an arificial segmentation of accumplatony and Ron-accumulators, vesad 5

indd the exitenze of trraheltcred kending oppotiunitics with 7270 administraiise costs. The " discr in this s,tcnon. ‘ ' : .
major problety with the argumeni fiere is that with the exinence of two distinet clienteles, ene 4 Te fix matlers, mumc that data exist for rates of retam, troe betas and )
preferring higher dividends 2nd ihe othet prefiring lower dividends, shercholders would sot . for dividend yiclds m periods i,‘ Fee 1,2, .o M. Socurities in each fpcnwd Loeo -

e on the tifection ta which Tirms hould change their dividend. Thut the asvrtion of valu N

nmmn: beluvior by fifmy doex nal have 3 mcmg theorrtical haxds, ‘~ LT Dcf'nc the \"\‘.‘CiO!' of realized cxects eturns as

T . * .
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From the block dmgor}al nature ol‘ 2 vt follcws thﬁl Y“ is-ako- block
d:agona} The matrices-F', =127, appear anng ke dzagonal of ¥t
with the off-diagonal b!ocks being zoro. Assiiming that F i an mtm:mpora]

By defining the veetor of n:sm:sswn coclficicnls as i‘-_m, Y2k
1he pooled time series and ¢ ..mss-ﬂecuona} regression ag

o L. ; i
e i i
AU : i
: “ i 7‘ - ’ix' :
et xﬂfmmwx... }.Ta,:cv." di's tpri
R {Ry Ry R ‘.qﬁna R
where » ; SR ,
‘Ef"‘ll.ﬁlr“rfx){ﬁ' "jx){g —rf:):“ 3(§ﬁ’,r"’rjrn !
. - EE R
. 1 .
L ,"{E{.'{!I:,,M,X!..,;X;,, . :
where . . C o !
. ™ ° : H
ilgﬁu Mu*ﬂﬁ} '
. ' Y:EEE % ﬁ'!: ’ {dza’.:'rﬁ)‘ :‘ v .
i_.‘ .ﬁ,\'; {d,h’,r"'rf;}, ! o
¢ .

Qne can wrile

constant, £ can be estimated by

dala m penods L 2,..., ,”.,’z"

f‘,_{x vt v

That is, the momhly eslumamrj
uncorrelated, and the pooled GL§

. estimates of [\, pamely £'y; ."1....,1" Lo .f' 'r. obtained by &gng a-oss-secuonal

efficiently pooling T mdcp-:nd:nt GLS{:;
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P
o

.o~ .

g, ':z-!,Z,.".;‘TE

Fu Tor.y, k=0, I or 2.
csmna!or 7y 85 fovnd as the w::ehmd

) ’ ’ 2%

Y - R=XT+§
where
4
- > 2 - x ) . .
. =l b By
- and - )
BB Ene i BN ;o
1t is asstumed that : L
. I ’ ‘
T Eife0, v -
and that -
i 2
ElEi=V, - : )
- < '

some symmetsic positive definite” matrix of order (&, % N3 It is also assumed |

that secority reiurns zre serially uncorrelated, so that
Bl £,1=0 Jor r#s *

This meaps that the variance-covariahce mawrix ¥ eE{EL)is blo-:k diagonal,
with the off-dizgonal blocks bcmg. 2er0, The matrices ¥ appcan atong the
dmgom! of ¥ ‘ .

¥
.
¥
f
'
'
EPES
’
- b
-

] méan of the monthly estimates, whare the weights are iaversely proportional
& to the variances nfthcsc cs:imae\:s‘ 1® . ‘
. ’r - . . . e
ST T TV
. Iy - 5
B P r 7
var(fy)=s 3 Z8varlf,) - .
. =t .
Zy=[var(i)” H‘E[va:m 3‘ Lot

For some of -lf;c l‘csulls preseated in sccuanix«:h Fie 5 assumred 10 bc
drawn from a stationary distribution, and the ¢stimanes o?.‘ T 3.nd us vxmwc i
are

{F/ T i )

H
ko .
* -
“ *a =
* - 1
i

f"‘h

-, ~
i 2

nl’m?‘—n} k=12

-

R . b
F )= [ PR

- L]
A useful portfolic interpretation can be given 10 esch of the GLS
estimetors £, in (26). Choose any matrix numbers of order N, x ¥, say Wt

ik aaia?

N Lo B
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i

< such that (¥, W X301 exists.
- data in period 1, as ) B .

v

WIWSX X R (32}

’ . « |
“This estimator is lincar m &, and unbiased for [, This estimator is a linear -

combination of realized ‘security excess returns i period ¢ From the fact that
WG WX XWX (33)

. i : -
where J is the identity mauris, it follows that the estimator for 3 in (32) is
the realized excess retutn on a zero beta portfofio having a dividend yicld
equal to the riskless rate, Similarly, the estimator for y; Is the realized excess,
return on' ¢ hedpe portiofio that has a beta of one and dividend yield equal
1o zero: and iRat for 5, is the realized excéss return on a hedge portiolio
having 3 zero beta and a dividend vield equal to vnity. This interpratation’
gan be given to any gstimator of the form (32} Whea W' {or, equivalemly,
the portfolio weighls discussed above) is chesen so as (o minimize the
variance of 1he perifolio eeturn, the resufting estimator is the GLS estimator.
This is because pordolio “estimates as in {33} are linear and unbiased by
consiruction, and by the Gauss-Markov theorem the GLS cstimator is the
wniqus minimum variznee estimator among lincar unbiased estimators [see

s v

- - Amemiva (19721]. - .

Ivis not possible to specily the elememts of the variance-covariance matrix
¥ *a prioei. The task of estimating these elements s greatly sicaplified by
assuming that 1the Shatpe-singie index model is & correct description of the
return gemerating procesi. The process that generates returns an the be-
ginning of peried r Is assumed 1o be a3 follows:

. L R =g e b i=100UN, t{34)
covtd S = JE S
=3, I=j {35y

7,=E18,1R, =01 .
“With this specification the element in the dh row and the jth eolumn of

B, written as B1d ), 18 given by - |

CL Yo Bl 1%,
it s Tmd

ij=hl... N, {36)

'Foe # umalar nterpretation, we Rowenborg snd Marathe (1378

. -

r

>

Construct dn estimator, Using tross-sectional -

“

iy S e A i
i e

[ ;e
- T - T
.. R Ifﬁ:cn@r{;r@dx. Ramaswamp; Taxes, diskends and capital wssét prices,
 wheres” -1 - [ w7 T ' :
Q'ME\*‘EIER”}. N RN S ' H
c N ) L o Hy el
. Under thesc conditions the GLS estimator of I obtainéd'b}r usie data IR
peried £ reduces 1o - ' 5 l:n' i
i . f'; o~ ) B N E 'g E
=G X)X R, ‘en
| e @n
{ where 1, is a di [ i , N1 t L
y 15 a4 dizgonal matrix of order (W, x N,), whose ol nt in h
B . al | i : clement §
- row and jth columa is given by Tt HE i the ?h :
. - . T Tt :
. . % . - 3 -
e T S T S i
;\ ) , =5 . }=}' I;J‘F-‘E ‘J'““.”‘”- - . - A B (3_8}
e _ , - N A - ‘- N
4 x

In gpmeix A it Is shown' that this estimator is the GLS estimator for I‘
,T!‘wa‘t is, under’ the assumptions of the single index model the cstimmér-
mininuzes the ‘residual risk’ of shree ponfolio returns, subject 1o the
constraint that the eapected refurns “on thets -portfolios are =, = and .
resp:cctivc[y.QTh'm cs;imaior 2n be¢ constructed as a hctzrmgﬁé'tmsfé&:
z:t;?gcgnbf, and X, Define the mateiX £, of order (N, x ¥,1 whose dg@;s ;

i=F )
i=. :

Pl5 b= s =0/
=0, ’

”

where ¢ is @ positive scalar. Then [ can also be arvived at fr;m the 01’.3
regression on the transformed variables, : - '

Re=Xrr+ar, («5:0
where .- ) ’ s
R=PR and Xr=PX, : i
. !’; i

This is cquivai'cn! to deflating the varinbles in the #th rows of Rand X, by
a [actor proportional to the residusl standard etror % Note that Black ;n&
Scho!wf {1974), who used the portfolio spproach, assumed in addition 1o the
single index model that the ‘residual risks of all seeutities were cqual; that i\
they assumed that spes? for all £ Thercfore, the Black-Scholer extimmater
reduces to OLS on the uniransformed variables. T

Errors it parichles.  Since troe population f, vanabls are nnabmvé&;
} ol
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tsumztﬁ of this variable, 33‘,, are obtamcd from histoncs! data. Tht estifnated
beta is assuingd equal to the true beta plus a measurement crror ul,,

-2 ; (41}

The presence of measufcmcm error causes misspeeili jeation in OLS and
GLS cstimators, and the resulting estimates of I are biased and mconsutcm
[<cz:, for example, Johnston {§972) for a discussion of the bigs in the
cocllicients of a variable without error, here dividend yield; see Fisher
(19777]. The estirates f§, are oained from’a regression of &, on the retuen
of the market ponl’oho R, from data prior 10 periodrr,

P . ‘

.= o F i
=.gu“’~";l‘ir ’ ¢ i

«

8B +E. r=:—60,r»59,...,z—-1. {42y

Since the single imdex model is assumed, covid, #.}=0 and’ hence
cov(F, By} =0, 1T the joint probability distributian between security rates of
return and market teiurn s stationary, the ¥a rignes of the measurement”
crrar var{s,} is prop-ornona] 10 the variance of the residual oisk werm varié, L
for eath i Sipce moath 1 is not used in this Bme seried regression, cmtr,, e}
=0, Note that 1his time serics repfession yields a measured beig, B s
variance var{f, p.and the variance of the cesidual fisk term var(d, J=1i

.Consistent wilh prior cmpirical studics, the assumption E(5,1=0 has been
made. However, it 15 recognized Thit i the ‘market return” used in (423 is nol
1he true market return, then 1hc cstimate of f, may be biased, & has becn
observed by Sharpe (1977}, Mayers {1972y and Roll {1977). -

Because of errors in variahles, most previous empirical tests have grouped
stocks into po""olxos Since ersors in measurenient in betas for differeat
securitics, arc Joss than perfectly. correlated, prouping nsk) assels | into
postfolins would reduce the asymplotic bias in OLS estimaTors. . E!os\cwr
grouping results in a reduction of cfficiency caused by the loss of infor-
matiod. The efficiency of the OLS astimator of the coefficient of a single
independent sariable is proportional to the cross sectional variation in. that
independent variable (beta), For the two independent variables case {dividend

_zu

‘yicld and betas, Stchle (1978} has showa that the cliciency of the OLS

estimator of the cocficient of 3 given independent variable, using grouped
datg, -4 proportonal to the gronesectionn! varintion. in that variable

un:xplamw by the vwiation in 1he other independert variable, Since the )

within group ¥eriadion in dividend yicld unexplained by beta is :hmmxucd
the efficiency of the estimate of the dividend yield cocfficicnl using gmupcd
duty i1 Tower than that using all the data® For this reason the present study

“The varnsaze of the OLE extimator of (ht scoond independent variabic {drvidend $38) 0

cqusl fo the sanance of the erto? wttn diysded by the pornon of ite sarution that i wnaiplamed
by the fifu w&c-'qs’&ml vanstie {halat Thcrd'ah:. unless i (ndependent umbta are

H—

Y
Fo

.

b

. E o HIEEEE S 3
Ce ,R_H. I..H:er:bergcr\vz’ X Ramwm;, Ta.ua. dum’mds nnj‘ ca;x:d msd m

i (.

does nct use the grouping approach to en'ors in variables, Ins:aad, Bse 18 1]
made af the measurement erpor In beta zo arTive at 2 consistent ¢stimator for |

13

r. 2
In canstrucung the GLS cstimator F,v in (37, each variable has been
deﬂaled by, a factor proportional: 1o theiresidual standard deviation The
factor of propnrtxonam} was an zrbumry positive scalar. The structure - of T
Qur pmblcm is suchk thal the standard crror of measurement in ,l?‘,., ;
@ = (var{ft LI s pmporlmml B A -.t.md.xrd deviation ol' residuat sk, 7‘4
s,—lmr[v,,}!‘ That s, i the U'm, series repression model satisfies the OL§
assumplions, - i

o N ‘v_ . T ) . i
i . ' ( r‘;_l . 53 - -
K - =5 - iR R > 43
S ’l" e=i7 69 i Fa . " }
— B . . - .
wheee £ is the sample mean of the market retum in the prior 60 month:

period.* Assume that 2 is known ang let
r - ‘
, &5, : i} T {44):

Lo .

in 1he definition of P in {39). Thus each varable tn the rows of &, and X, ik
now dcﬂ.atgci by the standurd deviation of the measurement error in . IR
is used in place of f, {uncbscrved), the measurement ¢evor in.the defizted’
independent variable, fi* = B, 2, will now han: unit vatianee s
Call 1he matrix of regressors used U7, which is simply X* with ,ul, -
replacing ;. Then ‘

8 fuin .
[ I SN
Ead e B 4 =¥ Ta -
Rr=xtey, ;
Q f'..‘{.,l"“:‘ir i
where vari, /s, e L Then the computed averll sstimarar o

A .1
uncwrchwi wqucnml groving rmrdum a1 bued” bry Black xnd Sahaler 119345 are inefficent
relstive to grovping | Jures that irgize 1k betwmes grovd sananon w dredend yiedd §
thay s upeaplained b; 1lie betmoen provp varsiee dn bota ..

1o 1he wctusl estimatian, fak poemiums werr uwd. That w a._ Yo WES £

to oxtimste S x5 cupluined inoscvtron 4 tetow, This v the seengmtazion 1 zm. (.R“-—r

~Ié' T i tsed in place of (R, - RN
FR 3 A

1
.
rc -
. ‘ e .
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where -
F=t X X ARy

is inconsisteat. This is because

‘ 00 0Ny g
. - 4
pli.m F= ( Syrast 60 1 9 s ""‘—;\,r .
N, '\ .

g O 07/ E
|
N ) o ye

- F I S ’
N am ——
Zyrgo plim—p—
N e
£ 4

48)

This says that each cross sectionat estimator ix biased even in large samp]c&.
Henee the overall estimaton, being vn arnhmetic mean of the v:ros~-v'r.t~cnut

ey EMATORS, 18 mcamz\h.m
Consider the lfoliowing eslimator in each cross sectional month:

S e [0 N o
! PRI o N B e
[ N s . N
SRR Y R I W !
Thcn . *
pl.mf X“’ (5
sred

Tings cach Cfoas-sections] ostimator 55 unhinsed, in !
Note that a portfobio interpretation can also be given to {47). Since

s

..__ X — .y

[
s AT
Pl‘ﬁ ] _i —":Q:"""

Do
(=R~
c:.o

.
¥,

4N

{30}

1)

farge samples, Jor )

k4
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it fo!]:)v.f that the estimator for Yo in (47) Is' the realized ezosss return on 2
uormal pom‘oho that has, m probabxhty lmut, a zero bera and a d:vxdcnd
y:eld squat to the rickless rate. Similacly the estimator for 3, (of ¥5) is thz
rca%med excess feturn on o hedge portfolio that has, in probability limil, a

- v g

beta of one (or zero) and a dividend yield equal to zero {or unityl
! The overall estimator, X .
? . s !
. i ) T s ) - 1 . A
: f? =¥ u".,m, (53
g 11 } .
coﬂ ines T independent estimates, and Is consisteny,
" -~ “ ,
‘ ‘--._,‘_.,./ pl:m [phm b {f, !T] =1 {345y
; LAY B ¢
f o ‘ 1

- *
; Pl is shown o appendix B that if & and &, are jointly sormal and:
mdependmh then £, Is the maxitmum likelibood estimaior (MLE} for !‘.'
Ltsmg data in period t. .

-1‘. Data and resnlts -
6

Data on security rates of return (R} were ohtained fom ihe monihdy

. retuen tapes supplied by the Center for Rescarch in Security Prices (CRSP)

2t the University of Chicago, The same service provides the monthly retum
on o value weighted index [ all the securities on the tape. and this index was
used a5 the market return (R..) for the time series regressions. From Januery
1931 umil Becember 1951, the monthly retuen on high grade commerdial
;npcr was used as the rcmm on the rigkless asset {7, ) from Janvary 1852
umil December 1977 the retum on a Treasury Bill {with ome month o
matum}} was used: forF,,. Estimates of cach secunity’s beta, B, and ifs

assoc:atcd standard error were oblained from regressions of the security

cxcc:ss return on the market exeess return Jor &0 months pricr fo T i

=1
&
- This was repeated for ali securities on the CRSP fapes feom r=1 (Jsnvary
1936} 10 5= T == 504 [Devember 1337 January 1936 was chosen as the initial
ntonth for fsubsequent} crosssectional regressions because thet was when

uqi. -'!'f,=:,;,+ﬁk (_R.t;‘ rh}-i— e:,, {35y

v

tat-a -39,

dividends first beenme taxabie, !

:Tw conduct the cross-sectional regresivn, the dividend yieM varable [d*}
was computed from the CRSP monthly master file. This is
i B

P ) - E
1
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L de=t BT
o Sy o B i 6; o Lol
“i in month f, seéurity i did not go ex-dividend; or il it did, it was a non-
recurring dividend not anadunced prior to month & e
. =D Py, » ¢
AN s o
! ~ Ao I
if in month ¢, security § went ex-dividend, and ke dollar ‘leu:aib_!c Idmden& D,
et shars was announced prior to month 3 and E i . ’
* ’ !i“=§;x_-:lpg,,.n‘{x E R . ;l
L

f'in mon::h ¢ security § went ex-dividend and this was a rc:!,urrimg dividend’
ot presiously announced. Here Dy, was the previous (going back at most i2
months), fecurring, laxable dividend per share, adjusted fot|any changes in
lhe aumber of shares outstanding in the interim: where Pl is the closing
price in month 1—1. . i .

This construction assumes that the ijovestor knows at the end of each
month wheiher or not the subscquent month is an-cx—dividfgnd month f5r a
pecurring dividend. However, the surrogate for the dividend is based only on
information that would Have beert available ex anle 10 the investor,

“lestimates Uonfan f2k 1=1.2... 504} Three such sequentces are availables
%thc fiest uses, OLS, the sccond uses GLS and the third uses maximum
ikelibood sstimation, The economelric procedures devetoped in section 3
‘apply equally well to thesingle variable reg
lalone. This corresponds to 2 test of the two-factar Capital Asset Pricing
{ Model, as in Black, Jensen and Scheles {1972) and Fama and MacBeth
{11973y , ‘ .
{

. Ky~ rp=votvi Butiin 12020 Ne re 2L, 50, {56)
where 4, is the desiation of &, from its cxpected value, Thess cross sectional
segressions provide three sequences {{7on 71.b ¢=1.2,..., 504}, the first using:

LS. the second using GLS -and the 1hird using maximum likelhood *

c.:_immiam >

The estimated coefficients were shown to be realized cxcess rates of return
an portfolios twith certain eharacteristics)® in month ¢ Itis assumegd that the
cxcess rates of return on these portfolios ere statfonary and serially wn-
correlated, Under thew conditions the most efficient estimators of the

. -
R E

“Seg wectson 1, and aho sppendx X

| g o S A

4

i . ., .- R '
" ibe; monthly. realized exes
comptited -as" {lie timd  séries samiple’ variancs .
$UE et TR H )
urps divided, by the n
[N P o

ot

i
i

T

iga

-

TR

. o

! .
'E“‘coéx:d time séries and cros} srclion estimar

AR o
expécted excess return oo,
55 renume;} The

o _S*D-L s g o : i
L A= ‘Zl fh/s £=0;.1r21
iy S

tiese portfolios wou_l& be'the tmweighited
nmple” variaiios: of -the: mean: 4 -

7

fgbcr of months) - -

w

LT varf)= 3 (-7 M(504 - 503}
S r=r :
similar computation is nrade for § and ;.

LA T ¥ s
Thc):hrcg séts of estimators of o, ¥y and y; {and of 33 an
Tespeetivd fstatisties for the overall | 5

]

o5 of the afler-1ax 40d the bfaretax

of the. respective

P

_ d 7;) aid theit
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. Lo b .
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- 1he OLS and GLS cstimators grc‘bxasﬁd-f_aﬂd inconsistent gue 1o . the overall estimato l’ci,rr ¥, is very close to the MLE estimate In table 1The 7
1 measerement error in| beta. The maximym Tikelihood Fmgmmrs are oo~ I" estitnate.of the standard error of 7y 18 vappzox{matdy the same for the st
) { Sistent: consistcacy is 4 Jarge sample property and for 153 guidy the monthly, | g5t months, but abou 30 percent less for e third momb. . ¢ YT
;4/‘{ ¢TOss sectional rcgrcssi;ongs have between 600 and 1200 frms, and: there wers Do 4 o ‘ T \ S
{ 504 months? In Panel A, wbla 1, the MLE estimator of;,xt is a?igux :60. r P . . Tu&,‘c; S T f .
-~ . ; a A ror * P : .o . L
! ) + than the corresponding GLS estimator, Consistent will p i’ ) . o » ; R
A f/ PCfC?ﬂt gr;ate i 0’} o 3¢ significantly po sitive, indicating . that Pooled time serias and cross setion estimates of the sfter-taz CAPM: 19361977, 718
.+ studies, the MLE estimator Py 15 ! . Y he MLE® fbased on querterly dividend patierns)” :
investors are fisk averse Alse consistent with prior swidies, t ¢, M , o , N g
estimatar of 7o Is significantly positive. In Panel B, lests of 1[1;:: two gf?;l?r . Moath ef guafter © fo s o e
. N hat in he 15, ther QLS psocedure resy n * co i : ! g p T
médel are presented. Note thai in both, panc : ! oL ip-‘« oy Danel A 1 Firet ‘ CO0S 000710 f— L
- an-intrease in thie elficiency o{ the estimator of ¥, W II s ¥ };r ﬂv» e 1. ’ . 000H) ©00579) 05415} o
- (Panet 8). Consistent with prior tests of {,h& tradﬁt‘!onik “.c.rsnm 21 v (;- 5 " e Socond - . oomz - J—— arssn Lo
Assel Pricing Model, the null hypothesis that Fo=0 is refected. LORIEEY { o012 0003 < . @osdy )
- with investor fisk aversion §p is significantly positive at }b? 0.1 3“?7 _ i Thied LY LT T g Y LB s
Explasatioos for & positive intercept (yo>>0) include, in addition to maTER St L, (o 000433y @03534 o
constraints- on  borowing, misspesification of the market porfelio [sce L Oeralt 060873, . 000383 QIISIS e .
\favers (1972 Sharpe {1‘]?7}. and Roll (19‘}7;]3 or beta serving 28 & surragate estimate . (D.OHM37} £.0811%) (QUOZSE2) i
for systematic skewness [see Kraus and Litzenberger {_19";‘6)3- R \Nores: The afiec-rat version correspands ta fhe regression
The coefficient of the excess dividend yield variable, ¥3. {Panel A} s highly . : - . -
significant under all the csiimating procedures. ‘Thestandard errors of the Ry~ tp=ro+ 1l dyaldy—rpk I=l2l._N, i
°= . ol S et F 5 4 1t . - . H
GLS and maximum likelihood estiators of 7, are abowut 25 pereent sma 4 . This segression » performed peréss secusics in & gven moadlr & Maximam -
than that of 1the OLS estimator. The magnitude of the C‘{cmcm‘“ mdmdd;f’u ! - tikelihood estimation 15 used. The reparted eocificients are arimese avcezgey o
. : P o jpvestors require bétween 23 and £ : the coellicientts obiained over thme (see n0te 1@ rabie 13 Tie first thize rows mse the -
that for = c‘_?‘ doliar of taxable rewrn q H estimates from oaly ikt first, only the second and cnly the thd moaths ol cash |
cents of additionzl bCfgrc 1ax returm. ., o gquarter. There are 168 monthe’ timstes w gach row, Swundud errors are i
Whik 1he finding of a significant dividend coefffcient conirasts with the parenthesss under each coclBricnt. The ‘oserall estimates’ use the esrisates m eath - .
Rlark-Scholes (1974} fiading of an insignificant dividend. effect, the magnl- 4 - - row sbove. weighted inversely by their varianes. ) O
yede of the coclficient ' table 1 is consistent with their study. The dividend - ’ . - . P .
vield findapendent] variable they }lscd was {d; —_d'nf',"d,r whare ‘3«; "'O“Smg:; It may be inappropriate to trzat 7, 5 30 intentemporal cq'nézaf:t: in the
. ayefage dividend vield on stocks. Since the eoellicient 1hey found kind 0 043' absence of income refated constraints on borrowiRg. v is @ weighted aversge .
and the average annual yield in their period of study (1936-1966) was B0, . of individuals” mdrginal tax rates, which may have ¢hapged over ime
their estimate of yy can be approximated by 0.0009;@:048{ {2, or 0225 Assume that investors have utility functions that display decreasing absolute
. T has been assumed that the vanance of ‘}fﬂ estimator o I :; gonzlandx risk aversion and non-deereasing relative risk aversion. Assume in sddition
. aver time. 16 dug o the quarterly patlerns in the incidence of divi «:rlxi ‘hat the distribution of wealth is independent: of individual villity fupctians.
pagments, the variances of the estimatore are ool zonstanl, the equally Under these conditions the weight of the marginal rax rads of individuals in

weighted cstimators in 15017 are incflicient relative to an estipalor that the'higher tax brackets would be greater than that of individuals in lower fax

.:xccéun:s for any scasonal patiern in the varianes. Sinee d‘inc}:nds are usuaily . brackets. toliand (1967) has shown that from 1935 to 1940 thers sas’o
paid once every quarer, i is possible o compute three {adependent pronounced upward trend in the marginal tax rates of individualy with

cstimaies of [ by averaging the cocfficients obtained in only thefirst, oaly taxable income in excess-of $25,000. To examine empincally whether thert s

' . the second and only the third month of each quarser, These three estipases of evidenee of an upward trend in 7, over.tjme, the maximum likelihood resilis

I may be weighted by the inverse of their varances to oblay & morc . : G v

e invers . cabls are presented for six subperiods in table 3. The estimators of 1, for-the
efficient estimator. This is pravided in table 2. As can be seen Srom this 1abi subperiods were consistently positive and, except for the 11955 w0 12;‘14}61

Comtsstency bere # with sepet to the overall alimstor 80 08 ks probablily hemits wuh ] period, significantly differens from zeta, There Jos ot appeat to be u uend
- reapea to f and wuh fopect 10 Ny Seg aesion oo te the estimate. . i
- " - - L : ( N ) :: -
- . . ] . ~ -
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RH. Litzenberger and K. Romasiamy. Txes, dividends anid capitl asset pricgs. =,
R S . Table3 I S
Pooled tine serics and cross sacvion sstimates of the mcr-!ax.f‘/?l’}:(, ffor 6 - .
- . subperiodsy® . i ;
'P':n'od Jeo i, '?’z
7 ; 5335 -
1736-1150 ~DHN8T jo0mH
- (~053} 1065} 2155) .
' i ‘0408
1AL 000454 { 000703 2.
l {144 {5359 E’.}S} :
AL 000528 | 0.00617 o.158,
. 277 (1.45) n
1,55-12% © G:0135% ~0.00316 [ ES
’ 5.6 7 {—0.38) @3
1;63-5268 ~B00154 Q01063 0171
’ > (~04T) (195} (233}
£9-1257 H.oo 64 © —D.D0B4S 0338
' = 04N 65; { -Q.@? 1600
¥ gtes; The aftet-La% versian corresponds 1o the coEressinn .
"1
&, -ty =50 2T Bam Tl Tpd Fhe ORE TN 00 1% R &
“azrmum kkdihocﬂ‘cmma':ic«n~is usel for the cross sectionad pegrEsian.
The reparied coeflipenid ure arithmetic aversges of the coclficients zesimaied o

in the monihs in the poricd (s aole 10
parenthoss wnder cach codfiment.

.
~

Tt is possible tbal the pasitive coclficient
effect and-1hat in son-ex-dividend months the

It dividends are paid quarterly there would

jable 1), r-taiiogs are in

on dividend yield is pot 2 1ax.
effect completely reverses atseif.
be twice as many Don-exs

dividénd months as ex-dividend months, Thus, a complete reversal would

requise a segative effect on yetums in cach

half the absolute size of the

efTess in an cx-dividend month.

non-de-dividend month 1hat Is
1t is also possible

that & stocks dividend yield is o proxy far the covarinnee of its return with
Aasses of assets not included in the value weighted index pf NYSE’ s}ocks
used 10 micrlate betas in the prosent study. ¥ the coelficient on dividend

“yicld is entirely due to the

flects of omitted asselg, the ellect in non<ese

Jividénd months should be pasitive and the same size as the offeet i €3«

dividend monzhs.

Tn order to test whether there is a reversal effect or a re-inforcing effect;in

nonrex-dividend months  the follawing cross-sectional

regression  was
.

estimateds

: ‘g'-l - rg=is + 7!.8’:;7“'?){‘5"&3“ r}.’ai +'f.§{“ ""Slr}dlq;} +im N

* - . P 1,2, N

3N

.

o —

o PR

[ et -
e R L;itgmber er and
where” CREE A
- = Do/ P 1a
if 3 dzs’xdcndv,w_as:anpcun‘ ed prios o month ¢, to go ex-dividend in month };
: ‘ﬁ:ﬁa-’?u—»; Lo ! - T
: pthorwise; and - I . T L :
- - . o, .0 M [
Sp=1, . 1 s . I & ’
C ifmoath 1 was an ex-dividend month for a recuring dividend; s .
. N . - 3 . B N -
- . L. St
':‘ dy, =0, . . .o T * ¥
L ‘ , N LI .
otherdise, c :

The variable (1 -8, 5d3 i?:;mer;dcd to.pick up the effect of a diﬁdm;ﬁi .

payment in subsequent, non-ex-dividend months. The varizble §df ‘i
‘{dentical to 4, 'the variable used carlier. If dividends arc paid qusrterdy, and .
3y s negative and has an absolute value half the drze of 75, then one an
conclude that there is & complete reversal over the course of the guarter S0
that there is no net tax effect. On the other band, if there-is no reversal, 7y
should not be significantly negalive. L

The MLE sstimates of the coclficients in {32) are presgnted in table 4, Tha
estimated value of 4, is positive and sigrificantly different from zeroti this

rejects the hypothesis that there is complete reversal. | I
. The sigrificant positive v s evidence of a re-inforcing effect in non-ex-
dividend moaths. I the, coefficient on dividend yield s entirely atiributabls - :
N Tuble 4 : ,"
Pocled tims wne and cross s-:dio‘l_ test of the reversal efinee of Bvsdend o
- yield: 1936-19752
- f ’
Ya 2: n i .
i G.00184 0 OHEY 01275 LI o3
) 2an {71y 5% v
*Noter: The regroion performad in each mwxith s § E
- Ryety=ts ?:ﬁc:*' Trldedg vt vy il= LR ST N "' L. N L K 3::;‘:
. ' . 33 ST ) ’
’ Magimom lkehibosd sumation by udd fo? A ivoomitawal Meproce, 5 . - ¥
The reporied coelfcieats ate arthemetic averages o the nclicxnis m * L
esch mooth Dee note to uble §L eRanta are m parcerbesey nader : #
-esch coalficient, - ' . 1
. ) . .
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T : FI HER : o Lit2emebe. Ramas - i o
[ . . I . ., » . o ; » :‘;ig’dndx" - J’-Tﬂrs.lﬁ-ldmdsmwmm i!xg
- 1 the cliect of omitted assets 75 should be thesame order of magnitude as o i B XL ot LT - . .
7s. I the effect in ex-dividend months exceeds the combined cffestin the i el g}‘ni’hﬁ +7zldy~rp) 1k
subsequent two zw-oqc.t‘-dz'ﬂdmd months s ;h?u!d be more 1‘hm !:mr:‘t as i Lty &du‘fd:u"‘ bEE, =12, N ; .(6'?
large as 75, 72 ~27y Is Q1214 and bas a f-value of 239, ".D‘.Lusg the cifct[;t in an . . i . : ' ‘ e -‘._]
ex-dividend month is more than twice the size of the elféct in a nom-ex-. where the gstimate of & i 75 and th .- oo i
el N . TR h 5 72 at for =k isy,. A
dividend month. This evidence suggests that!the coefficient on dividend yield | approach iz used'ig cach cross sectional rcsrcssi;;, 25 Ewmu}m mc?#m
in ex-dividend months is not solely.attributable to the cffects of missing i Presented in table S, o ) e mﬂﬂmts
*assets and that the effect in an ex-dividend month cxceeds the cambined’ : ; . L i
cffect in the subsequent two non-cx-dividend months. I 1he elfect in non-cx- ] ’ - : . : . e
dividend months is asseried 10 by entirely due 1o the elfect of missing assets, | § Poctod s et Tables - P
the difference F5 =, =0.225 is an estimate of the wx oflect. However, furiher R i O Seriex ar‘advmm fection tet ol the oliftitele ofoct: 1931570 -
theoretical wark un the combined effects of transaction coéts and personal g P : 5, T [
taxes in a3 multi.pericd valuation framework is required 1o be able 1o . s 7a . -
undersiand the cause of a significant yitld cffeet in non-ex-gisidend months, . {%2?336{ 000475 8336 . _ggx !
¢ For the presemt i seems reasonable to conclude that 0.225 is a Jower bound RN s e - (1.58) wey . -7y !
cstimate of the tax effect ™ - - - - “Notes: This, corcesponds fo the fofiows ; :
. . - H - . - SHOWISE Crom-aections) 3 !
The empizical cvidence presented by Elton and Gruber (31970} on the ex- E each month: . ; repression 1
dividend behasvior of common stocks supgests that the cocliicient on the . fo—r . . . ; .
. ot ; & ; . " . . B =t St el T v d, _ . - . : ey e
cxeess. dividend yicld term fmay be a decreasing function of yield, The ) 1 sl ndide—rdei, =Ly, L
theoretical rationale for this ¢ffect i {hat Snvostors.in jow {high) tax brackets P , f=LX LT ;
wvest 1 high dowl dividend yiedd stocks: a possible explanation is thar ; :I\;aéﬂmum {zc{jhm estimation i wied for mc,mm-&ﬁwﬂ :
i pand i - PN T ; ari O repott i 3 ) PPy o |
institutional restrictions on short sales results in a segmentation of security { e mF;m cocllicients are arithenelic arerages of thes G:gzu:am .
4

holdings accerding 10 investors” tax brackets. To provide a simple test of this e ol e DOt 0 fable [} I-fiatists arz in pareathoes mder

‘stientele” efect. the coeflicient ¢ in {22) is hypothesized to be a linear : i

devre:s frig finc i0on (\f (hc ”h seCuny ¥s d! dﬁnd i o 5 -
. tyvg 11 } &4 SR A £xXislen A Cig k
ld. ihat ERI h i (:,()1! istent Vc[ﬂl the xisicnce of 2 cf eni ’ Cﬂ{fl, 1the maximum E-Lthhm

now dependent on i1 written ¢, and given by . : abie
- ’ - fi[:?a[c :f ¥z is significamly positive and that of 7, i sigmificantly negagive, -
¢ mboid 7 1608 . , hat the 0,05 Im-.c},.‘The magnitude of 7. suggests that for cvery 1 nézgc

-

point in yicld_lhc tmplied tax rate for ex-dividend months declines by 0.050
For tIE}mjp-(t. if the annual yield was 4 percent, the implied tax rase w'wul" | bc
:sppr_a.mmal:'ly 0.336-5.92 {0.04:4)=0.268, assuming Juarterly ;:at.mmkts, j‘hc
empirical twdm’oc supposting a clientele effect suggzsts thc‘ncml for furth
,rw:_arr:p that ngorously derives an- equilibrium model thar ina;a a ;:f
wstiuzional restrictions on short sales. along with personal :a:é; e
Ip this paper, an after-tax version of the Capital fsset Pricing M ; is
derived. The mode] extends the Brennan sfier-tax version of the C.&P\& xob
incorparate wealth and income related consteaints on bor*\snmg; ‘al'-;ngQ with -

n}; progressive tax scheme. The wealth'related CORSITAinT on barrowing caises
the expected return on & zero-beta portfolio thaving a dividend viad rqun.]‘m

Mwhere LA .0, and the hypothestzed relationship is

ER =1 p =~ bff =~ (k = hd, ey r ). " (611

B

The peonametric mode is

H3E mught be arpued that ihe persntent dividend effect 1s due 4o the Yacé that the dividend
varable wed sncarpales deemisdpe of the et-disulend month, which thy mestor may ol
Wise, To tol whether thie iniroducos spurious correfadons betwesn yields 3ad roturmy fhe
vafralvie 045 31 mab wicd 1 the sressechional regreanng (233 The vamable does sot insarporate
browlalpe of the cdpadend month caoept whens it wy antounced. [t ik Shvided By 3 10 o1 to
doaributc the yuld ot the threr momhs of cvory guaricn, The overall sstimate (1936 19778 of
731 039, with & rvadue of 357 one eannot stinibute The carfef revolia dod 16 knawiede of c2-
drvudent momhe The s cobintent with the Rosenberg and Marathe (19745 wudy. Noig tha,
rhur psiimate o Sorwer than the total offect in tablke 4, which it F; ¥ 27, =~ O30 The Jower estimusie

A. Conclusion

SR

*
$
i e Ve s—————s - =

ot gt L XS POTTMT R T s

] ;:m:uu'&: fo enmizsming the codficient on yield 1o be the 1ume i non-cu-disidend month the riskless rate} to excend ihe tiskless rate of § ¥ The income ’
nd exdiruiend months . . s ’ ) o1 sakerest, i Z 41c¢
A ‘ ] ‘ N : canstrant  lends 1o olfset the effect 1hat personal tazes have ;:l;;:
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cqmmmum strutiure of sharc pnc:s. Thc e:thbnum, rciﬂicnstnp mdxca:cs
ihat the before tax cxpected return on @ security s lineafly related ra. ils |
S}szcmam risk and to its dividend yield. Unrestricted 3 supp ¥, adjus:mcms in
corporaté dividends would result in the before 1ax version of the CAPM; i o
world where dividends aod intefest are taxed as ordinary :pcamr:. If income
aé;uszmcms are
restricted, the before tax rewwrn on 4 security would be a xncreasing inear
function of its div idend yield.

Usnlike prior twests of the CAPM that used gmupmg or instrumental
variables to correct for measurement efror in beta, this paper uses the sample
estimale of the variance of observed betas to arrive at maximum likelihood
estimates of the coellicients in the relations tested. Unlike prior studies of the -
elfect of dividend yields on asset prices, which used average mombly yields a5
1 surrogate for 'the cxpected yield dn both ex-dividend and non-cx-dividend
months, the expected dividend yield based on prior mforma:mn is used for
ex-dividend months and is set to zero for ather months, i .

The results indicate that there is a stropg positive rcfatmnshxp b¢twccn
before tax expected returns and dividend yiekds of common, stocks. The
coeflicient of the dividend yield variable was positive, leds than unity, 4 nd
sxgmﬁcanllv different frem zevo. The data indicates thal for overy dollar
increase in return in the form of dividends, investars requife an additionat 23 .
cents in before 1ax return. Thers was no noticeable trend in the coefficient
aver time. A lest was constructed (o determine whether the effect of “dividend
yictd reverses itsell in pon-cx-dividend: months, and this hypothesis was
rejected. Indeed, the datarindicates that the effeet of 2 dijidend payment en
before tax. expected teturns is positive in both the ex-dividend month and ia
the subsequent non-cx-dividend months. Hewever, the combined effect in the
subsequent non-ex-dividend months is significantly lass 1Han the clfect | in the
ex-dividend mornth. . *

Evidende is abso presented for a clientele cffect: that is, lhal stockhoklers in
h:ghcr tax brackets choose stocks with low yields, and . vice versa. Further
work is neaded 1o derive o model thay implies the existence o[ such clicnicles
ard to Test its implications,

Appendix A

In this appendix it 35 shown that the estimator for [, given by

FTs o ﬂ,'!“ Xy Xiar R )

13

using data in period 1, i the Generalized Least Sguares (GLS) estimator for

. I under the assumption of the single index model. It was shows in section 3

of the paper that each eitimated eoeflicient correspands to the realized excess
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. Suppose poni‘oho weights h FE :
chosed in each pcnod, I'Qr investment'in assets' 7=1 2,{ LZ‘“HH %
] t‘ram the text thc ctccss rcmm onsucha portfoho is gm:u }‘
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Us:ng eq.i(23}
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Thc expecied excess ramm on tbls portfoho is

» 7 H Thy=1.
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Under the assumption of the .i

’ single ipdex model, th H]

of such a partfolio is, fram g, {38) in the wex, * the vegiance of e Al

>
iy

#ar(}; hjr Liq;‘z fand r{r)) = (3: kgrﬂ{g}‘ﬂ'-?+g &é&'

Suppose one wishes to minimize. the variance of the sxoess reruen on such'a
portiolio subject to the condjtion that the expected excess return. on th
181, he

portfolio is, in tusm, 3 B
o ¥1 OF ¥ This condition enforces ¥
2000 or umw-chcc mmmuzmz £ Tufly T be Gihtf

(7 /9.,) ~4—'\'“1’x1r S
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Aubifert Lo the unbledness comditson, i eguralent 1o r:;:‘rflhmnc
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P Y s, : : -7
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the 'mr;fugi. ris}a‘ of the portfolio subject to the unbiasednes mnﬁxtmn
Thu.s,‘onc 18 using the residual risk of the portiohia ax the minimand md
cn!‘mjnng the unbiasedness condition, By tonstiiction, Qo the di 1
matrit of the residual varisnces % and by construction, £ i hm::fggmd
unbiased for £, Thc variance of the estimator has been muxummi undel'.lnh«:
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{using jhe fuli matrix ¥ o (36] 28]
urique migimom ¥
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Hence F, is the GLS estimator Eor‘ 1, under the assump

index model. . 1

&ppendix B )
In this section, it is shown that un

maximum Hkelihood estimator for I" in,pericd %,

“First, note that there ‘are no eITors

sacurity returns are multivariate normal, then the
also the maximum likelihood esumator [see Johnst

Suppost ROW there are errois 1 thc‘ measurcment ©
the trapsformation P defined in (39}, with &= sdon

T L SRR, 4 g
R:; =70F; ] lﬁu s .r'.:d.h + s

.
0l

and the ohserved beta a8

.
T RN ]
JiM Tape
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~ where
’ . i
v ":'(Ru"”n"b‘-;in .pu =1
. A P
’ 5\: = Em‘ in da= g‘fﬂ T Yo
and -
=0, 5
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as the maw _
{rom (B.1) and {B2)
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camoment for a gven sequence
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ingle i el Gauss-Markov theorem; 1
single lndex model. But by the g o
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GLS estimator in 3
on {1972)} '
f . Then one can s&
(o write the model as
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jer certain conditions, £ in {49) is the

g, then if:
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(B.3)
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In these six cquations, take expectations and use the Tact that s
- - CERi=EE=0 L Tt
1 . , .~ “ I e
1 N -
S E@me=t o (B.10)
E(E)<EA]=1

.. - ‘ N :1 .
. » “
The left-hand side of cach of (B.4) through {(BS} after 1aking cx;:cdntims,
corresponds to the population co-moments of the subscripted ¥ariablas’ t

If ¢, and ¢, are independently aormially distribued, then-the corresppad-
ing samplt moment is 3 maximum Iikelihood SStimater of the population
parameter.; Replace these expected values by thelr maximum Hkelhood
estimates. There are now six cquations for the six umkoown perametetd To,
F1e Vi Migeges Mgy 304 Mg .. They can be solved for the cocflicicnts of
interest from’ the, following “normal
observed sample estimates,

3

g o = V0 o T F1 Mo e Y2 M o
»

mx';,.=]-nm,.!§.+}'; {m?'i“_”‘f‘i‘:m;-f-. IB.1Y)

Mgs o =T o+ T M e R F1Me e ABIA ’
i
ang are themsclyes masimum likelihood [see Mood ot al U974 321
 The solulion to this set gives eitimates 5 k=12, which ane embodiad in
" 491, They. are functions of maximum likelihood eufmates. Wote thal inl
addition to {B.4} through ;3.9),. ane could write an squation {0t Me g

.
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¥ we take expectations, using (B.10) and the fact that

e

cquations, which are in termé of
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This study eximings the cmp‘rml relationship “cfw#h the retugst and Lt botal ;nark:l vilie of
MYSE common stacks, (4 is found that smoller S have had highes nisk atjuied velerns) on
averages, than herger Brns, This ‘sive elRel’ has k\fzcn in existence for a1 deast Iof{y yenes :md is
v evidence thatithe capilal usset priving mode! is rﬁx«sp:c;i’mj The siye cllect s nint lineay mlmc
marke) v 1ge. 1he wain cffect oceurs for vy serial firpng vehile: lhm is lmle differenes in return
helwenn average :me:t! wad fiege fiems, 1L a8 nod Laowd whcﬂwf size L 4 is IcT_:ans'lblc fur’1h:-

effect ¢ whether size is jusd 2 progy for one o more rue unknawn [‘acinu roecelated with sife,
13 |

g L i . 4 i N
i SR
i

1. Introduction

| - |
The sinple-perimd fapital asset priving model (hcmlcl'nrth "ATM) p‘m-
tulules u simple linear relationship between the edpected retura and , Ibe
market risk of # seburily. While the results of direct tests have btl.cn
inconciusive, recent z.ud!.,m(: stgpests, the existence d’f additional frwmrs
which are relevant fcsr assel pricing, ancnbcr;}cr and' Ramaswamy H?;‘)]
show & sighificant pumuvc refationship ‘bcw,'tcn dividend yield and return! of
commnon stecks for (hc £936-1977 period, Basw (1977} finds that price-
earnings ratios amd rigk adjssted returns are related. He chooses to imcrp'n.[
his findings as evidende of market inélficigncy but as Ball {1978) points oul,
matkel efficfency tests (mt‘ often joint tests of the efficient market h)pmhcm
wnd 2 parteular cquhnum refationship. Thus, some of the anomabics (hal
have been uitributed 18 a lack of market tﬁ';mcm,y might well be the resultol
it mvzspcurmnon of th pricing model, . |
This study’ contribules another piece 1o the emerging puzde. " examines
the relationship between the total markel vallie of the common stock nf a
fieen and its return, The res ults show that, in the [936=1975 period, Iht
comman 'v;f.'(‘l\,r. of sm,ﬂ | firms buad, on av:rabc higher risk-adjusted remrns

ST stody 3 Mused en pan of my dmtrmhné atd way dompleted while 1 was at e
University of Chicage. [ am’ gritefil o my commities, Myron Scholes (chnxrmank Toho Cotdd,
Kugee t‘:l"«viwm, Johathan bogeradl, axd expecially Fugene Fasna and and Merton Midles,! [N
their advice and commentsa{l wish to acknowiedge the vufuahle comments of il "idmcn!nn
eartier dralts of Qis paper. | ’ . .
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the common stoa,k of large & f’rms, This reslm will hente!’onh be referred -

last

ahle
U
sect

con
pro:ky for unknown true additional l‘acwrs x.ornilatcd with markét value The - il

T[n. varfious methods currently available for the rype uf cmp]l‘!tnl reseatch S
Prbﬁ

£ .
the ‘size efect”. Since ihw]results of. the ‘study afe nol based on & i !

o a
pnrlfuuhr theoretical, ethhnum mode]. it is not possible to determme' ot

lusively whuhu rp.zrkc! vitlue per s¢ m'ullers or whether!it is only a. i

cection of this paperwill address this question in greaier detail. T

m:.d ‘in this study arve discussed in seefs nnl” Since thore is 4 donsider-

.m'mum of confusion about their relative merit, more than Sne u.e.hmque S

cd, Section 3 discusses the data. §The cmpu‘tmi resulth are presented it
AICRTS dw.\mmn of the r«.,lauomlnp betwieen the sive efieet and other : ]

faciges, s well is some speculative mmmen!ﬁ on possible cxphnmtmm of the

2. Mc!huduiugm

qu

allods the expected return of w comman stock 1o be i function of risk # and

an 4
n!!:n

is us

b th

)= ﬂpcclcd reiirn on um.urm’ i

15, constitute section S, ! ’ i

f

i .
o i . i
) ) ) , ) i

.

¢ cmplru..sl tests, are based an a. ,,tm,mhmd assel pru.m;, model which

dditional factor ¢, the market valoe of the Lquu\" A slmph, linear H
nﬂ\hlp of the form . - i

.

EUR Y= 504 5 B4 val b )i, 1 i o L

umcd, where P : )

=expected market risk prmm\;m.
=market value of seeurity i, ' t : n :
maverage market value, and - - ' )

s cohstant measuring the u:omnbunm of ¢, 1o the expected return of v :

{

+

_prccted retuen Qi Rk zero-heta pnrtfo]m. : ' < *
3

|

re i o n.l.uimv-hip hetween ¢ and the expected o, e, 7.=0, {1}

redudis to the Black (1972) version of the CAEM,

Su
eslim)

P

o ttptclmmns are niy observable, the parameiers n {l) fust be {
Lﬂc_d from historical dats, Several methods -are svailable for (hl: .

| purpose They all involve the use of pooled.cross-sectional and time series

regrodsions 1o estimate Yo, 7y, and vy They differ primarily in {a) the
assuraption concerning 1he residual variance of the stack returns {homosced-

i

{

seeurity. ’ : t
]

et

N . v * » 1
Castic por beteroscedastic in the cross-sectionalh. and (b} the treatment of the '
Yin bne empizient teses, @ and @ wre delined ax e market propostion of secusity 7 and j
avesage market proportion, mspectively, The twe specilications are. of vourse, eyquivalest. f !
. ' h :
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: 1 ¢
L OGETOrs- ln-&vdﬂdb]t% pmb! in introduced by thc use of estimitted b«,m in {1}
l AllL mclhods use. x- cotistrained opumluimn procedure, deseribed in, I”ama

(1976. ch, 9), to gencra ¢ minimum varipnce {m.v.) portfohos with mc;m

i

! returng” o i=0,...,2. This imposes certain constraints oa the portfoho
I weights, since ﬁrom i ! @

b ) o . | ;
'% L(R )"”270 “T‘””r’n:’_,“‘.lffr - . i

f = ;

l ' '[(Xu - 4, n‘,>l.";;.m]' is0,... 0 {2)
. . ) ) | N

i

i
! g where: the w; dre the porifolio - proportmlx of each assel j, ;—l o N An
vy examinmion of {2) shows tlnl' 4o is theymean return of o standard my.
pur!fo!m (¥ =1y with (zeéto bev and; =Y wdyeh, (1o make the
' { su.ond ‘und 1!11:‘(!'!9&‘:11& of|the right-hand side af 12} vanish], Simdarly, 7,7is

e e reluen on i zeThinvestment m& portfolin witl beti of one wid
i =0, und §, is the mean r\.mrn on a ma. gera-investmenl, rerosheta portlolio
with =, As shown h) Fama {1976, ch. 93, this constyained optimization
“cun be pr.rlmn\cd by runmig o meuum}ml regression of the form

g

,‘u Hn" ot t I""‘{Ihﬁj‘il-—ff’m)"'l'}>ln1] . P=1.L.N (‘I'

ona pgrmd -by- pa.,rmd hiisiy, uugu uumdlcd betas f}, and allowing for cither:
hnmost.u{,nm: or hctcrmcddasm error terms. Inveking the usuql shmon.mty‘
. arguments the final estimates of the gammas are caleuluted as the averages (}f
the Testimaies. ’ '

One basic approach invalves grouping lndmdual securities intdg porll’oiws
on the basis of market villue and se,cunt) bein, reestimating the relevang
parameters theta, residual \.m.mut] of the pnrzfolim in a subseguent period,
and finally perlorming cxtg}cr an ordm’xr) least squares {OLS) regression
[Fama and, MacBeth (1973)] which assumes homoscedastic ¢rrors, or'a
L‘cncr'xlncd lehst squares [GLE) regression tmm.k and Scholes {19741] which
allows for heteroscedastic brrors, on (he jportfolios in ench time peripd.?
Gropping reduces the crrots- in-variibles problem, but is not very efficient
becduse it docs net make |use of all ml'nrmalmn The errofsan-variables
probilem should not be a fejor as fong as t}u: portfolios Lmn.lm 4 fﬂ'd\k‘mdbl&
nuriber of securiyes.* i

g —
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e vt e, i i3 T
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Litzenberger ’n‘xd R.lmlt&wﬁm) (1979) havee suggested  and allernalive
method which avoids: grougng. They altow for heterosdedastic errors in the

¥

i

b
i
. i
‘, i - cross-section ang use the ermnales of thF standard crrors of {he sccumy
: \ ' *Rluck wnd Schc\!cs {1974) do pot tske account of heteroscedasticity, ¢ven Uhough lhcxr
.” l , method was dc\lgncd\(\ do s, ! : Lo
' T "Blgk, Jensen s Scholes (1972 p. 116) : . N v
l t ‘
3 i ! . .
" : y N |
. ; .
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betas as cstxmmce of thcimcasurclenl e‘rmxs_ As Theil ! {19?1 p 610) has
p(‘uﬂtu{} out, this' méethod !

L
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: R Bauh.l Return andﬂrm slze

Y H
i . .

leads fo unbmsed maximum likelihood estididtots
the gammas as tong A% the error in the standard ‘error uf bcta is small
the standard assumptions of the simple crmr-qam-vambic& modcl dré
Thus, it 'is very important that the diagonal mddel 'is thc -corrcct

spcuhc wion of the return- -generating process, since the residual viiance
:w;u[nu. a ¢ritiea) pésition in this procedure. The Lmenberger»Ram'Llswamy
method is superior from a theorglical viewpoint; howeyer, prehmtmry wotk

hus le\m that it leads to serious problems when upphuﬂ lo

this

}\mdv and is pot flrsued dny further.

trstead of c-mm‘nmb equation’ ( Y with data for all <tcurmrs, it is also
, pnsvhlc to gonstrect arbitrage portlolios contzumng stocks of vc]x) large and

pais

the

}lF’T’
has

latig

i w

five

au

=3

3 Dats : : }

Cveryf small ; Hirtns, Hy combining long positions In small 1 rtn] with short
0 dctermmc >

ions in 1.1rbe fims, A simple Aime t«,}rlcu rogression’ i§ run
dilference "o mkntdjusud rz.urm between smalt and Iargc ﬁrm$ This
pach, long fimiliar in the cmc nt m*ukcls and option pricing litceature,
the sdvantige thal no assu plions about the exact functional re-
nships bitween market value and cxp:ctcd return necd 1o be made, and
It therefore bc used in this smv:-llt_z : [ A b

i
. : I

-

i

he sitinple xml]mi::s all vommod stocks quoted on the INYSE for at Jeast

years hctwwn 1926 und 1975, an Wy price and rc‘mrn data and the
her af sh\ln,s putstanding al the end of each month wre avmlable in the

monthly returns @Ic of the Centet for Research in ‘Sccums} JPrices (CRQP) of

the

response m‘Rol] s {1977) critique o

thre

wely

bin
und

Unmwlw of ! Chicago, Three different] market md:cc's %ch used; thig is in |
IIa.mmriml tests of lhc “ADPM, Two of the

k are pure ¢ommen stoek indices f» the CRSP wqually- and value-

hted indices. ‘The third is more .comprehensive: a \valuc weighted com- .

lion of the (RSP w.ﬂuc-\wnghxcd index and return ddi’x on corpotate

governmenl bands from Ibboison dnd Sinquelield 11977} (hencelorth

‘matket index’).® The weights of the components of this {index are derived

from mfurmdlmn

R

l'i'lc.

y
geny
SR

1

o the total market value of corporaie and goverament

{!x in vatious issues of the .‘:un'cv of Current Business (updmcd annually)
and]

1
froms thie market value of eomimon stocks in the CREP monthly index
The stock indices, made up of riskier assets, have bbth higher rcmms

I jhe diggonal model o1 markel nmdch v- A u’anl’hplt}lc ;pcqr catian of the murn
ranmg process, the estimate of the stambard grror af betadiclikely 1 have an npwird bias,
the mu!u a1 varinnee estimate iy lea farge, The rrob in'the tesidual vatiance estimate.

E] D[‘(

ats 10 he rekatel 1o the second factar, Thetefore, ihe rcmllmg gamnla estintates zre binsed,i

*aln pznmm is aide thay this indey 3% complete; thus, the use of quoralion marks. Tt ignores .

ecal
Hee

extte, farrign dssets, oic; it shoudd he comxdcn:d a first step toward h comprehensive mdcx
Hhosen wnd Patl (wm
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‘Jand higher risk than the bond i1dicesiand the ‘market index’.® A time series *
fof commereial paper retuens is tsed as (he risk-free rate,? While. not dctually
constant Uhrough thme, its variation is vety small when ¢ompar;cﬂ to_that of
the sother series, and 1t is not significantly vorrelated with aoy of the three |
- §ndices wsed as market proxiesf | - ! : o b

R, Brz, Return and firmm sizé

*

i .
H v
| H

| |

& ! |
1.1, Reswlts for methods based o |growped data - .

"4, Ewmpirical results

i’l‘ht: porifolio sclection proced
deséribed al-lEngth in Black and

! L e L
re used in this study is identical to thé one

lb}oqc of wwenty-five portfolios containing sinilar numbers of stouritics, first

' one of five on the basis of L

he market value of the stack,, then the

kgdml,cs*{!‘)u). The secpritivs are ussigned

:::'E:ct,njilics in each of those five ary in Wienlassigned to ane of five partfolios !
on the basis of their beta, Five viurs of dita are used for the estimation of
the sbeurity betas the'next five years dati are uged for the reestimation of the
phrtfofio betas. Slock price and number of shares, outstanding i1 the end of 3
te fve year periods are used for [the caletlation of the market proportions.
The ‘portfolios nre updated every jyear. The cross-kectional regressiot (3V is
Hen {perfarmed in each month andd the means of the desulting time series of -
thie gmnmas could be [zmcL have jpeen in the past) interpretedyps the fnal
c.s:]tim;nms. Hawever, having nsed ¢stimated parameters, it is not %cruﬁn that
the series have the theoretical propprtics, in particular, the hypothesized bota.
B!‘pck and Scholes (1974, p. 17) sugpest that the time series af the gammas be
repressed once more on the exgess return of the market indéx! This |
w"grcc_tinn invalves running the timg series pegression {for §73 -
l -)‘?2’._ Rn”?‘z*’ﬂz(&m‘“ rf]’}‘ ‘?il‘ . i

¢ i
: &

P

@)

It has heen shows carlier that {he theoretical fy is zero. (4] rempyes the

effécls of & non-zero By, on the retufn estimate 5, and 4, is u§éci as the final
estimator for 3, - Ry, Similat corrcftinns are performted for gy and ¥ The
, N - > o
! , . | s
1 -t t
"!‘d:an monthly tenrns and standard devijtions Jor the 1426-1975 period aret
RS . : : S
L .
N .,EMc.zm vetwen  Standard deviation
— - e
D ket imde b H OIS OOVIR . ¢
L Jemsp saluemeightod index | 005 0038 :
* 7 CRSP equally-weighted indlex | B.0120 00330 .-
, ; Governmens hond index ! 00027 amst ,
w1 "] Corporite bond index I 0.0032° 0.0142 o

t Lm graseful to Myron Schales r«'_c voakine: this sccies wvailoble. The mean monthly retuen
for thT 1526 1975 perind is Q0026 knd the shupdard devistion i [SALIRIN o
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clispinate lhc crrorq»m-i)eta pmblcm !
The reslts ace C*‘.Sénlmﬂ)’ jtentical for
three inflides. Thus;‘only one set of results,

theit 1heorchcnl va!ues lso all w

us i check whether the grouping, proc:durc: is an" &ffective micans! to

I f
s

Bath OLS akd GLS and‘ro'r ]
those fof the ‘markc( index® with

GLS, is presented :‘n tuble 1. For cach of the gammas, ihree numbers a e

rcpnnvd the mean of !hat time Series oﬁ:emms which is relevant for the test

i,
of the Wypothesis of inferest tie whethet o

rnot §; and 7| are different From

thel risk-free rate und the mk prcmmxm rcspectwely], the associated 1

statistic. and finally, the cotimated beta of the time series of the gamn{zi from |
4}, Note 1hat the means are cor’rcucd for the, dévintion ftom the theotetical

beth as discussed above,

.

+ The table shows o significantly negative estimate for 7, for the overall time
perjedd, Thxh shares of firms with large jmarket v1[uc have had smaller
relyfrns, 06 aversige, than similar sl frms. The CARM ApPears ito be '

miskpecificd. The table nlso shows that 7, Is

As hatl Fama (1976, ¢hi, 99,08 Roll (1977) have pointedjout, if nltesi does |

s different from the risk-free rate.

not] use the “true market _pontfolio, the Sharpe- Lintner| model fnight | be

wrongl} rejecled. The estimates for yp arey

of the same Tijagnitude las those

reported by Fama and MacBeth (1973) dnd others, The dhoice:of 4 market
indtax pnd the econometric 'method does nat alfect the’ ‘restlts, Thus, ot Jeast.
within thc context of this study, the dhoice of A prmjy for the murket
mortfolio’ dogs not seeny to affect the resulty and al]ome nr‘hetemscedastxc ‘

disthrbances does not kead w0 mgmﬁwn:iy

ore c!‘ﬁcmm gstimators. |

!ltfm‘n looking ut the redulls in more detdil, some COmmknis on economet-
ric pmbkms are in order-The mesults 11ﬁ LxhlL ! arc based on'the ‘market

incddy” which is likely to he superior Jo!

purL stock indices Ifmm a theorelical

\iuxpninl @nce it includes more ussels {l(al (1970} Tw. superinrity hag its
prick. The actual betas of the time series Of {the gammas aré reported in table
] mi the columns lebeled, fl,. Recall that ihi theoretical \"jucs of fiy and f,

ire vero ‘and ‘one, n:spccnvcly Thé standard

zero-beta poitiolio with retorn

%}nmmw high beta stocks in short pt)sxlmm arid low bta stocks in long
pw joar 'while the oppositg is the case for the Jt.mvlmeslniem portiolio with
relitfn ¥, The aetual belas are ull signifid whly different frém the theareticul,

vihigs. This suggests a rcgru\mn elfecr, Le. 1he pitst b&l‘xs of high beta

scuirmes wee nv«:rutmmtcd and the betas
slt

pmfﬂcm is not entirely ‘sll&.tL’i‘wfﬂt

“)f Jdw heta sccurmc% are under-

wted® Past beta is_niod completely uncorretited withl the error ‘of the - :
cun{cnl betu and the instrumenta) varmblé Approsch to the error-in-variables -

L

lhcrc is aw such effect !or Jts beeause that pnrlfnlu has bath zgro ‘Iv:la und 20 m\ts\mcnt
et hl!ldmp of botl kigh and low beta securities abe, an AveTiige, zeea;
his result is firs) docwmented in Brennes (1976) who exumines the ariginal Fama-MeReth
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_— T - Table 1
. A ” Porifolio estimaters for = v, and 72 based on the ‘marhet index” with generaiized feast seuares eslimétion.”
- - o i ’ Byl + ;»."|.vv’§.; - ‘;";,U"f’,, N E- - -
-7 TPeriod }.‘o—-l":,r Il':'o“ﬁ’?‘" rf;n ‘-‘:)"‘YRU - &t “'."| —"Ru“’Ry 4 ﬁ‘i .-?2 ﬁ'}l] ,a;
19361975 000450 276 05 -8.00002 —L0 635 -DR0osT  -292 OOt
19361958 . 000377 . .66 043 —00060 ~.80 Q.80 —{0.00043 -1 {061
1956-197F 000531 222 . LLEH — 000138 - Q.82 0.73 — 300062 -209 0.01
T - fose-teds COROIZYT T Q30 T W SGlefl T .am TTTTL Cefl——flis -2 -0l
' 19461955 (00685231103 ~ 0021 —-0.2¢ 0,75 — D00 5 — .65 006
e T 1956-1965 - p_.gv.\:% vy .34 - GO0098 - 0.56 0.96 ~0.00039 58 ey 151
. 1966-1975 000398 143 pdor -0 -080 08 000080 —155 041
) - iz — Ry=mean difference bilkess rerurn o0 zer0 betn portfiofic and visk-free rate, 7, < 1Ry —Re)=mean differeace betweor sotual
- K premium (5, } and fsk preminm stipuluated by Sharpe-Lintner model (Ry - Re). #, = tize premium, Ji=actval estimated mrrket 1isk
of 3, theormticz] values: o =0, 8, =1, ;=08 ulf B, i, wre significandy &ifferent from the theoretical values, 3 - b= r-stmsistic,
. s . " )
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- t
. -




y

£
Sol

v

.

The dcviatioﬁe from the, theoretical betas|ure Jargest 'ror

T
¢
. , N .
' R
. . ' Y B A -
e BT YR Rl e Rt
. ¥ } b '
}’ v
‘ . !
: .
; . Lt ’ ¥
EITSRE FUUTT-P IR REPIE, PRITH crvcer ] A 54+ .
<0 : f H
. - HI i f ' 7
. : i '

i 1 it L

IEIN B
H : i
i 1l
. H

R4 Bonz, Remrr;' am

Slem size

~
.

lhe ‘market index’ .

sjallery for the CRSP walue-weighted 'index, and i,smallﬁsl for th¢ CRSP

-
i
t ki
S e "
. s
i
‘
) !
DR ER D
P
{2 I
:
!
|

deviations -

| cowariance structire is stationary, b»:ms with respect lc
mdcx change whenever the weights change, l{rsmcc the weig
bclax is constrained o be equal 1o one. Second the betas
erfors "with respect, 1o the ‘market index™ a:’c much !argcr
Indices (2 typical ﬁlp{.k bets is hcan,én two

\ a kind of It’:\‘&:t’d;.l: effect. 1T
lhiﬂ the final correction for the deviatioh o

equally-weighted irfdex. This is dde o two. factots: fi rs s seven i the true

a) value-sveighted

uud average of the
'antl their: standard

than for the stock

and threé), wlnch leads & larger
hus, the rcsulm m‘-mb!c i show
ﬂa and f, from their theotétical

d}[llr}‘i is of crucial importince for maket prosies with c‘n'mgmg weights.

! il
er
. th

with -

i .
i J

[hc

.', o e
plm N

Tstitmated portfolio betas ‘nnd ;wr:foh
ivelyy correlated, Tt is therefore posxtbla
or in the {oeflicient of the market prop
probability Hmit of 74 in the st.\ndard erratsin-the-var

(1 + tad - a21DY L7,
|

L D=jat+o) 0l el >0,

y markst | pml
that the errors,
etion, " Accord

o
!
[

£

}

\\llsm. n" ol are the variances of the trae fctors § and o
i e of the vrror in beta and g,3%s
the bis in 7, is umsunhigiously towardszer

he covarinnce

\portions arg (ne-
in beta intuce an

ing to Levi {1973),

ables model is

respectively, a2 is
of i and . Thus,

y for positive 7. The probability

fimit af § 2,51, 01 [ Levi 11973Y) ’ Cy
T oplim (Fyey j (a2 -m0 0 W ‘D, v, :
W fimd that the bias in dcpmxds on the bovariance between ﬁ and o and

nu.- sipet of o0 &, 7 has the same sign as the wwrmnw‘buwctn
‘i, Ay 2, and lf"'—; 20, then p!xm 71
oo
Ykiely thit the reported ¢ nagnitl

is RS §Serious pmblcm in this'study, the resulis f:g;lhc different market
Hices should reflect the problem, In rﬂrucnhr. using the cquadly-weighted

1y

suping procedure is not suecessful in Femy

# and &,
AR AR p]uny,v:',-z If the
hwing the crr\wr1 in beta, then it is

Fo overstates the frue
1

sk index should then fead 1o the smallest
u carlier, the error in beta pmblem is app

of the sive effecu 1f

!
' size offect qm). L 4% was pointed
lrusﬂ) fess aﬂx‘mus for that kind

g‘“df“ In fact, we' find that there is little dﬂ&,rcncx. ba,twel‘.n the estimates. %

:"'i‘m the overall time perodd, §, with the equally-we

fid D47 e the value-weighted CREY index,

hied CRSP indes Is -0,0(5044, with the

e weighled CREP sndex - Q0043 s well as opfesed i the - ODO0S2 for the “warket
lex” reported i table 1. The estimared betas of £y anft 7, which reflect
in|beta prodlems sre 807 and BIY, cespectively, Tov 1h

the degice of the error

eqilly-weighted CR 5%? index and 013
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' RMW Bans, Retardt and firm size ] et

Thus, it. does .nol :ﬁppcar lhm the size :ifelct is just a pmxy l'er. the |
‘unobservable mc beta even l,huush the m.ukci pmpnrtmn and the bcm of
_secifities are ncgnlwcly com:!ated T . E
- {The correlatiof coefficient Between the mean market valuesiol’ the Lwenw~ ' T
. M‘wc porifulios :lndg their bcm«.‘ is significantly négative; v,*m;.h mtg‘n@l Ve o
mtroduced ‘a mhiucollmcamy probkm‘ Onc ol ity possible wmtqucnccs is . T
P coeflicients ‘that are very sensitive to additlon or deletion of dhta, {hm éﬂ‘ccl ' N b
i does not appear) to ocour in this case: the results do not change mwﬁmnﬂy ' o ¢
when five borlfa!ms are dropped from ihe sumple.l Rmmug the grouping R
procedure ranking on the basis of beta first, then‘ ranking on the busis of - 4 '
mar.\ei propom&n — alsa does not kead to substantially different vesults) 3 o

: l
' . P | . ) . % .
4.2, A closer Iuok ar the results :

1 by : ’
An additional fuctor relevant for assel pncmg — * the mapkét vilug nf the . R
b equity of a firm 1~ has been found. The results are ba«‘.f:d op a Bnear mbdel, N R R
b Linearity wis ‘slsmmcd only for convenience and there is 00 thearetienl =~ ) s
b reason {since there is no model) why the refationship should be linghr. Ifn is 1 ’ "
nonlingir, the ermular form of the rrelationship mq,h! give 08 a1 slafling '
| . point for, the discussion of possible cuuses of the size elfect in the fm:ﬂ
‘ ' section. An dnalj}‘us of the residuals of the twenty-five portfolios is the easiest

‘ way to look 1ithe linearity - question. For L.sch ‘month 1, the csum.md :
residual return |

. f _ : . : :
! ’ i =RI'I'-;"]-.;|II}"”‘;"'11 fehie— 4 'mn”‘f’m(;] '.:“*""25 } (C) . - ' -

K
' ix caleutated for !-m porlfoho:,. The mein rcxldu.ﬂs over the foriy-five \year -
wmp!e pertod ar:: plotted as u “Functinn of the mean market proportion lj‘l fig. . B
o Since the distribution of the market proportions is | very \kewc'd il
o !og'smhmzc scale Js used. The solid line connects the mean rcmdu«x! returns of :
cach size proup. Thc numbers idemtily the individoul portfolios within esch

group aceording fo beta, *1° being the one with the fargest. bcm. ‘5 bcmg the ~ B
‘one with the smallest beta, o . ‘ -
The figure shows clearly that; the lincar model is mmpecd’ed TP i 1 \ n
K o residuals are- nmlnmdiomly distributed sround zero. The rcsldm]s of the’ o . :
portfolios containing the smallest firms are all posilive; the rcm‘nmng ones 2
l.xrc tlose 1o 2610, .5.9 a consequence, 1t is impossible to use §, as a *almplu size ; 3
premium in the ‘crossesection. The plot also shows, however, that the
misspecilication’ x\lnul‘rcspomlblc far the significance of §; since the linear )
model underestimates the trux size eflfect present for very small firms, To ' e
.. illustraie this pomt the five portlolios contdining the smaller firms aré . v

' .
* 3

. "W The n(m)mtumy canrml be climinated by delining ¢, o the log of the mucket propnrlinn. : 'y
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. jclete_d from|’the ‘sample and ithe parameters reestimated, The resultk
) ;,uﬁ'm‘éarized', n table 2, show' that the erx_:ainrc’&ssniia!ly ite same.: The .
S . ; ﬂtifxti{)xlsllip:is st not lincar: the new §f still cannot be wsed as'p size - ¥
ety , /;Lr¢mi.um (I T R 4 ST L
b o i Wigl 1 suggests that thé main effect occyrs for very small firms.” Further i
: A “gquppdet for this conclusion can be obtairtd from’ a simple test.'We can ¢ =07
' T ¢ fegreds the returns of the twenty-five portfglios’ in each result on beta alone . 1
- init exnmine the residudls. The tegtession lis misspecified: and the residuals ol
' i fontath information about the gize effect: IFig+2 shows the plot o those ~ * 1
. . rrsidu’n!snin!thc same format as b LhThe lsmnllcst firms have, on average, . , ;
. \ 1 . . " - » » . >
! . Wefy large wnexplained mean relurnd, There -is no significant difference
o Betwen the residuals of the rentaining portfalios. |+ _ R RN
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' ¥ 1. Meaa residual relurs of portfalios [1936-1975) with equully-weighted CRSP inden a5 I
T fiithet prody. The residunl iy cnlculuted with the jthreedactor modet [eqr (R]. The. nuinbers

O
. L-u% represent the mesw residugd return for thefve portfolion wishifx‘cacEl size ‘grodp (1: ‘ 'l
pudrifotiv wifh largest beta,..., St portfolin with smaflest tela), + represents the mean ‘t‘ the

l I menn fesiduals of the five partfolios with similar market values)
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Fig 2.1 1can residual retrns ol mrtfohua {i‘}\-.‘- {975y with equnﬂv-welghlcd CR‘AP mdx.x us
m.n'l\el proxy, The yesidual is cnku!nlcd ith the twd-factor madel (4, = B, =t ,l,ﬂ“).lThL

qymhmls'arc 15 defined fﬂr fig 1. 0 .
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4.3 'Arhuragv por:faho rc;mrns )

One i nmpcrlam ‘empirical. question stil re:h'lams How 1mporuml is tha size
effect from a practical pou'n of view? Fig. 12 SUBEESLS that the difference in
returns between the qm.&lltsi firms and the remaining ones is/ on Average,
about 0.4 pt:rm:ni pér month, A mare drambtic result can be obtaingéd when
the securities ‘are chosen solely on the basis &F their market valve. -

As an xllustralxon. conmder ;ﬁutlmg equal dollar,amounts into portloli ios
contaimgg the smallest, Iarges!. and median-sized firms“af the beginning of 0!
year, These portfolios dre lto be equally weighted and contain, say, ten,
twenty or filty sccurities. 'rhcy' are to be held for five years und are
rebalanced every month, Tfmy are levered or unlevered to hove the same
beta, We are thcn interested 1 Im the differences in their returns,

Vo .
Ry=Ry~Ry. Rllt" R, R, Ry

]

= Rm - R{r-
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Table 2 ! T

Parxfnho csumz(o}\. for ys l,or il 25 poﬂl‘ohus and Tor
20 pasifolios i(por Folios containing smallest firms dv:- ,
leteds based b RSP equully weightéd indcx withl . -

bcu:ra]nud lcnss-squnm‘s esumnunn

. I'Wmc pmmum $1 with ‘,

Perind - ©28 portfoluo: 20 po:‘lfohos
! PR3t 19TS - 1L.00044 000043
- R I L
i 193p- 1958 -~ Q037 ~ D001
. o LTy (1PE St
1956 1975 - 000056 — 00050 :
To=18h {~ 1914 .
o 103 1948 - OO0083 [ G.00083
. . - 2B REEYE S
I 1935 “oooooy - 1300003 ‘
i . Mmin B RUAE B '
! 1036 1965 ARG -0 )
. i (080 {468
J0 . ARoh 1TS ¢ - LXK L (XS .
- =1 ?‘lj {~ L.%41 ' , u
- ‘r-slﬁa!’:sﬂf«: in p:ncnlhc:scss ' 8
vhere ~R,,‘ o and Ry oare ihe reluins on the pnﬂfohos conmmmb the
tmiillest, median-sized and largest firms aj pmtfoho Fnrmuucrl time {und R,,
=R, H{,,} The procedurs involves {a} the calculation of the three differ-
brices i1 rase returns in each month and {(b) runmm, time serics repressions of

he differences on the excess returns of the market proxy. The mu.rcepl terms

of thew regressions are then interpreted as: the B, i=1,. J,,S This, the

lilferexiced cah ke interpreted us ‘arbilrage’ rciurnn. since, cg., Ry, is lhc :
ctirn oblained fram holding the smallest fiems’ Jdong and (He largest firms

hort, represeniing zero net investment in o zoro-beta portl'oho.“ S1mp)c

*qum}' w:sl,htcd portiolios are used” rather than mbrc tophmlcntcd M~
" pimuanm’ varianee pmtl‘bincﬁ 10 demonstrate that ﬂ\e sizg: effccz 15 ot due to

Lome quirk in the covariance malrix,

Table 3 shows that:the results of the earlier }ests are fully -cnnf rmcd Rz,

he difference in returis between very small firms and medianssize firms, is

ypically considerably larger: thun R,, lrhc dlﬂ”crenco: in retutng between

wdian-sized and very large firms, Thek .wemge cxccss Telurn from holding

yery small ﬁrxm long and very latge firms short i, on mcrag‘e 1.52 pcrceut

INa ex post sump'lc bius, intrdueed, sincs mamhlv rcb’.\hm;ing ‘inchu 3¢1 stocks dclislcd
hmng, the {ive years, ﬂu:s, the portfolio size is gcncmily ut:c(lrmc oaly for fthe first month of l
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N I N - Mean monthly yeturns o ‘arbitrage” portfolins.® oo i
oo : Ry- Ry=4,# iR Re)
i ; B " % : - #y* v . .
i n=10 n=20 n=450 n= 1 e n=30- r=10 ns=2G RS0 .
: ) .. Querall period . . e .
. ) 13311975 30152 0148 B0t 8143 R 48124, 0.008% 2.0021 homs . 0.0012
. : {359} {3.53% 3BTy {3.90) {356} {3.643 (106} | {1AL} {0.85)
- Fivewvear subperiods T -
wa-teas, Al 0057 00327 62 03462 00326 o 7 oo 90161
g2 253 4231} 1235 973 S 055 {2.45) aQy - 1R 1.4y -
1936~ 1940 20301 oms2 20059 Y nales 06,0064 0.0084 0.0037 Q028 =
- - - 082y 10973 1067 (0.35% (0.9(?1 1065) L T T T .1 7. | S =
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misspecification. To the extent that Eﬁts of miarket efficiency use data 0\'
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One possible explanation involving the size of the firm dxrectb is bdscd on
a model by Klein and Bawa (1977) THey find. that il insulli cient information+
is available about a subset of -:cmulmcs, invéstors will nbol: hofd these
securities because of estimation risk, te.. lmCLTIlely about the (rue para-
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terapting to use the size effect, e.g., as the basis for a theory of mergers —

large firms are ‘nblc 1o pay a premium for the sxock af small fiems since they
will be able ta discount the same cash) flows at a smaller discount rate.
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The Cross-Section of Expected Stock
Returns

EUGENE F. FAMA and KENNETH R. FRENCH"

ABSTRACT

Pwo easily measured variables, size and book-to-market equity, combine to eapture
the cross-sectional variation in average stock returns associated with market 3,
size, leverage, book-to-market equity, and earnings-price ratios. Moreover, when the
tests allow for variation in 8 that is unrelated to size, the relation between market
B and average return is flat, even when 8 is the only explanatory variable.

THE ASSET-PRICING MODEL OF Sharpe (1964), Lintner (1965), and Black (1972)
has long shaped the way academics and practitioners think about average
returns and risk. The centiral prediction of the model is that the market
portfolio of invested wealth is mean-variance efficient in the sense of
Markowitz (1959). The efficiency of the market portfolio implies that (a)
expected returns on securities are a positive linear function of their market
Bs (the slope in the regression of a security’s return on the market’s return),
and (b) market s suffice to describe the cross-section of expected returns.

There are several empirical contradictions of the Sharpe-Lintner-Black
(SLB) model. The most prominent is the size effect of Banz (1981). He finds
that market equity, ME (a stock’s price times shares outstanding), adds to
the explanation of the cross-section of average returns provided by market
Bs. Average returns on small (low ME) stocks are too high given their 8
estimates, and average returns on large stocks are too low.

Another contradiction of the SL.B model is the positive relation between
leverage and average return documented by Bhandari (1988). It is plausible
that leverage is associated with risk and expected return, but in the SLB
model, leverage risk should be captured by market 8. Bhandari finds, how-
ever, that leverage helps explain the cross-section of average stock returns in
tests that include size (ME) as well as 8.

Stattman (1980) and Rosenberg, Reid, and Lanstein (1985) find that aver-
age returns on U.S. stocks are positively related to the ratio of a firm’s book
value of common equity, BE, to its market value, ME. Chan, Hamao, and
Lakonishok (1991) find that book-to-market equity, BE/ME, also has a strong
role in explaining the cross-section of average returns on Japanese stocks.

* Graduate School of Business, University of Chicago, 1101 East 58th Street, Chicago, IL
60637. We acknowledge the helpful comments of David Booth, Nai-fu Chen, George Constan-
tinides, Wayne Ferson, Edward George, Campbell Harvey, Josef Lakonishok, Rex Sinquefield,
René Stulz, Mark Zmijeweski, and an anonymous referee. This research is supported by the
National Science Foundation (Fama) and the Center for Research in Security Prices (French).
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Finally, Basu (1983) shows that earnings-price ratios (E/P) help explain
the cross-section of average returns on U.S. stocks in tests that also include
size and market B. Ball (1978) argues that E/P is a catch-all proxy for
unnamed factors in expected returns; E/P is likely to be higher (prices are
lower relative to earnings) for stocks with higher risks and expected returns,
whatever the unnamed sources of risk.

Ball’s proxy argument for E /P might also apply to size (ME), leverage, and
book-to-market equity. All these variables can be regarded as different ways
to scale stock prices, to extract the information in prices about risk and
expected returns (Keim (1988)). Moreover, since E/P, ME, leverage, and
BE/ME are all scaled versions of price, it is reasonable to expect that some of
them are redundant ‘or describing average returns. Our goal is to evaluate
the joint roles of market S, size, E/P, leverage, and book-to-market equity in
the cross-section of average returns on NYSE, AMEX, and NASDAQ stocks.

Black, Jensen, and Scholes (1972) and Fama and MacBeth (1973) find that,
ag predicted by the SLB model, there is a positive simple relation between
average stock returns and § during the pre-1969 period. Like Reinganum
(1981) and Lakonishok and Shapiroe (1986), we find that the relation between
8 and average return disappears during the more recent 1963-1990 period,
even when f is used alone to explain average returns. The appendix shows
that the simple relation between 8 and average return is also weak in the
50-year 1941-1990 period. In short, our fests do not support the most basic
prediction of the SLB model, that average stock returns are positively related
to market @s.

Unlike the simple relation between 8 and average return, the univariate
relations between average return and size, leverage, E /P, and book-to-market
equity are strong. In multivariate tests, the negative relation between size
and average return is robust to the inclusion of other variables. The positive
relation between book-to-market equity and average return also persists in
competition with other variables. Moreover, although the size effect has
attracted more attention, book-to-market equity has a consistently stronger
role in average returns. Qur bottom-line results are: (a) 8 does not seem to
help explain the cross-section of average stock returns, and (b) the combina-
tion of size and book-to-market equity seems to absorb the roles of leverage
and E/P in average stock returns, at least during our 1963-1990 sample
period.

If assets are priced rationally, our results suggest that stock risks are
multidimensional. One dimension of risk is proxied by size, ME. Another
dimension of risk is proxied by BE/ME, the ratio of the book value of
common equity to its market value.

It is possible that the risk captured by BE/ME is the relative distress
factor of Chan and Chen (1991). They postulate that the earning prospects of
firms are associated with a risk factor in returns. Firms that the market
judges to have poor prospects, signaled here by low stock prices and high
ratios of book-to-market equity, have higher expected stock returns (they are
penalized with higher costs of capital) than firms with strong prospects. It is
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also possible, however, that BE/ME just captures the unraveling (regression
toward the mean) of irrational market whims about the prospects of firms.

Whatever the underlying economic causes, our main result is straightfor-
ward. Two easily measured variables, size (ME) and book-to-market equity
(BE/ME), provide a simple and powerful characterization of the cross-section
of average stock returns for the 1963-1990 period.

In the next section we discuss the data and our approach to estimating 8.
Section IT examines the relations between average return and 8 and between
average return and size. Section III examines the roles of E/P, leverage, and
book-to-market equity in average returns. In sections IV and V, we summa-
rize, interpret, and discuss applications of the results.

I. Preliminaries
A. Data

We use all nonfinancial firms in the intersection of (a) the NYSE, AMEX,
and NASDAQ return files from the Center for Research in Security Prices
(CRSP) and (b) the merged COMPUSTAT annual industrial files of income-
statement and balance-sheet data, also maintained by CRSP. We exclude
financial firms because the high leverage that is normal for these firms
probably does not have the same meaning as for nonfinancial firms, where
high leverage more likely indicates distress. The CRSP returns cover NYSE
and AMEX stocks until 1973 when NASDAQ returns also come on line. The
COMPUSTAT data are for 1962-1989. The 1962 start date reflects the fact
that book value of common equity (COMPUSTAT item 60), is not generally
available prior to 1962. More important, COMPUSTAT data for earlier years
have a serious selection bias; the pre-1962 data are tilted toward big histori-
cally successful firms.

To ensure that the accounting variables are known before the returns they
are used to explain, we match the accounting data for all fiscal yearends in
calendar year ¢t — 1 (1962-1989) with the returns for July of year £ to June of
t+ 1. The 6-month (minimum) gap between fiscal yearend and the return
tests is conservative. Earlier work (e.g., Basu (1983)) often assumes that
accounting data are available within three months of fiscal yearends. Firms
are indeed required to file their 10-K reports with the SEC within 90 days of
their fiscal yearends, but on average 19.8% do not comply. In addition, more
than 40% of the December fiscal yearend firms that do comply with the
90-day rule file on March 31, and their reports are not made public until
April. (See Alford, Jones, and Zmijewski (1992).)

We use a firm’s market equity at the end of December of year ¢ — 1 to
compute its book-to-market, leverage, and earnings-price ratios for ¢ — 1, and
we use its market equity for June of year # to measure its size. Thus, to be
included in the return tests for July of year ¢, a firm must have a CRSP stock
price for December of year ¢t — 1 and June of year £. It must also have
monthly returns for at least 24 of the 60 months preceding July of year ¢ (for
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“pre-ranking’” B estimates, discussed below). And the firm must have
COMPUSTAT data on total book assets (A), book equity (BE), and earn-
ings (E), for its fiscal year ending in (any month of) calendar year # - 1.
Our use of December market equity in the E/P, BE/ME, and leverage
ratios is objectionable for firms that do not have December fiscal yearends
because the accounting variable in the numerator of a ratio is not aligned
with the market value in the denominator. Using ME at fiscal yearends is
also problematic; then part of the cross-sectional variation of a ratio for a
given year is due to market-wide variation in the ratio during the year. For
example, if there is a general fall in stock prices during the year, ratios
measured early in the year will tend to be lower than ratios measured later.
We can report, however, that the use of fiscal-yearend MEs, rather than
December MEs, in the accounting ratios has little impact on our return tests.
Finally, the tests mix firms with different fiscal yearends. Since we match
accounting data for all fiscal yearends in calendar year ¢t — 1 with returns for
July of ¢ to June of £+ 1, the gap between the accounting data and the
matching returns varies across firms. We have done the tests using the
smaller sample of firms with December fiscal yearends with similar results.

B. Estimating Market 3s

Our asset-pricing tests use the cross-sectional regression approach of Fama
and MacBeth (1973). Each month the cross-section of returns on stocks is
regressed on variables hypothesized to explain expected returns. The time-
series means of the monthly regression slopes then provide standard tests of
whether different explanatory variables are on average priced.

Since size, E/P, leverage, and BE/ME are measured precisely for individ-
ual stocks, there is no reason to smear the information in these variables by
using portfolios in the Fama-MacBeth (FM) regressions. Most previous tests
use portfolios because estimates of market Bs are more precise for portfolios.
Our approach is to estimate s for portfolios and then assign a portfolio’s 3 to
each stock in the portfolio. This allows us to use individual stocks in the FM
asset-pricing tests.

B.1. 8 Estimation: Details

In June of each year, all NYSE stocks on CRSP are sorted by size (ME)
to determine the NYSE decile breakpoints for ME. NYSE, AMEX, and
NASDAQ stocks that have the required CRSP-COMPUSTAT data are then
allocated to 10 size portfolios based on the NYSE breakpoints. (If we used
stocks from all three exchanges to determine the ME breakpoints, most
portfolios would include only small stocks after 1973, when NASDAQ stocks
are added to the sample.)

We form portfolios on size because of the evidence of Chan and Chen (1988)
and others that size produces a wide spread of average returns and @s. Chan
and Chen use only size portfolios. The problem this creates is that size and
the fs of size portfolios are highly correlated (—0.988 in their data), so
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asset-pricing tests lack power to separate size from @ effects in average
returns,

To allow for variation in 8 that is unrelated to size, we subdivide each size
decile into 10 portfolios on the basis of pre-ranking gs for individual stocks.
The pre-ranking s are estimated on 24 to 60 monthly returns (as available)
in the 5 years before July of year ¢. We set the § breakpoints for each size
decile using only NYSE stocks that satisfy our COMPUSTAT-CRSP data
requirements for year ¢ — 1. Using NYSE stocks ensures that the g break-
points are not dominated after 1973 by the many small stocks on NASDAQ.
Setting @ breakpoints with stocks that satisfy our COMPUSTAT-CRSP data
requirements guarantees that there are firms in each of the 100 size-8
portfolios.

After assigning firms to the size-8 portfolios in June, we calculate the
equal-weighted monthly returns on the portfolios for the next 12 months,
from July to June. In the end, we have post-ranking monthly returns for July
1963 to December 1990 on 100 portfolios formed on size and pre-ranking Ss.
We then estimate 8s using the full sample (330 months) of post-ranking
returns on each of the 100 portfolios, with the CRSP value-weighted portfolio
of NYSE, AMEX, and (after 1972) NASDAQ stocks used as the proxy for the
market. We have also estimated s using the value-weighted or the equal-
weighted portfolio of NYSE stocks as the proxy for the market. These fs
produce inferences on the role of B in average returns like those reported
below.

We estimate § as the sum of the slopes in the regression of the return on a
portfolio on the current and prior month’s market return. (An additional lead
and lag of the market have little effect on these sum fs.) The sum Ss are
meant to adjust for nonsynchronous trading (Dimson (1979)). Fowler and
Rorke (1983) show that sum @s are biased when the market return is
autocorrelated. The 1st- and 2nd-order autocorrelations of the monthly mar-
ket returns for July 1963 to December 1990 are 0.06 and —~ 0.05, both about 1
standard error from 0. If the Fowler-Rorke corrections are used, they lead to
trivial changes in the 8s. We stick with the simpler sum $s. Appendix Table
AT shows that using sum s produces large increases in the 8s of the smallest
ME portfolios and small declines in the fs of the largest ME portfolios.

Chan and Chen (1988) show that full-period 8 estimates for portfolios can
work well in tests of the SLB model, even if the true 8s of the portfolios vary
through time, if the variation in the $s is proportional,

B — ﬂ) = kt(BJ - B)’ (1)

where B, is the true g8 for portfolio j at time ¢, 8, is the mean of 3, across ¢,
and B is the mean of the 8, The Appendix argues that (1) is a good
approximation for the variation through time in the true B8s of portfolios ()
formed on size and B. For diehard g fans, sure to be skeptical of our results
on the weak role of 8 in average stock returns, we can also report that the
results stand up to robustness checks that use 5-year preranking Ss, or
5-year post-ranking fs, instead of the full-period post-ranking Bs.
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We allocate the full-period post-ranking g of a size-8 portfolio to each stock
in the portfolio. These are the 8s that will be used in the Fama-MacBeth
cross-sectional regressions for individual stocks. We judge that the precision
of the full-period post-ranking portfolio s, relative to the imprecise # esti-
mates that would be obtained for individual stocks, more than makes up for
the fact that true Bs are not the same for all stocks in a portfolio. And note
that assigning full-period portfolio Bs to stocks does not mean that a stock’s 8
is constant. A stock can move across portfolios with year-to-year changes in
the stock’s size (ME) and in the estimates of its 8 for the preceding 5 years.

B.2. B8 Estimates

Table I shows that forming portfolios on size and pre-ranking 8s, rather
than on size alone, magnifies the range of full-period post-ranking fs. Sorted
on size alone, the post-ranking fs range from 1.44 for the smallest ME
portfolio to 0.92 for the largest. This spread of 8s across the 10 size deciles is
smaller than the spread of post-ranking 8s produced by the 8 sort of any size
decile. For example, the post-ranking s for the 10 portfolios in the smallest
size decile range from 1.05 to 1.79. Across all 100 size-8 portfolios, the
post-ranking s range from 0.53 to 1.79, a spread 2.4 times the spread, 0.52,
obtained with size portfolios alone.

Two other facts about the (s are important. First, in each size decile the
post-ranking Bs closely reproduce the ordering of the pre-ranking fs. We
take this to be evidence that the pre-ranking 8 sort captures the ordering of
true post-ranking Bs. (The appendix gives more evidence on this important
issue.) Second, the 8 sort is not a refined size sort. In any size decile, the
average values of In(ME) are similar across the 8-sorted portfolios. Thus the
pre-ranking 8 sort achieves its goal. It produces strong variation in post-
ranking fBs that is unrelated to size. This is important in allowing our tests
to distinguish between B and size effects in average returns.

II. 3 and Size

The Sharpe-Lintner-Black (SLB) model plays an important role in the way
academics and practitioners think about risk and the relation between risk
and expected return. We show next that when common stock portfolios are
formed on size alone, there seems to be evidence for the model’s central
prediction: average return is positively related to 8. The 8s of size portfolios
are, however, almost perfectly correlated with size, so tests on size portfolios
are unable to disentangle 8 and size effects in average returns. Allowing for
variation in 8 that is unrelated to size breaks the logjam, but at the expense
of 8. Thus, when we subdivide size portfolios on the basis of pre-ranking s,
we find a strong relation between average return and size, but no relation
between average return and 8.
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A. Informal Tests

Table TI shows post-ranking average returns for July 1963 to December
1990 for portfolios formed from one-dimensional sorts of stocks on size or 8.
The portfolios are formed at the end of June each year and their equal-
weighted returns are caleulated for the next 12 months. We use returns for
July to June to match the returns in later tests that use the accounting data.
When we sort on just size or 5-year pre-ranking #s, we form 12 portfolios.
The middle 8 cover deciles of size or 8. The 4 extreme portfolios (1A, 1B, 104,
and 10B) split the bottom and top deciles in half.

Table 11 shows that when portfolios are formed on size alone, we observe
the familiar strong negative relation between size and average return (Banz
(1981)), and a strong positive relation between average return and 8. Aver-
age returns fall from 1.64% per month for the smallest ME portfolio to 0.90%
for the largest. Post-ranking s also decline across the 12 size portfolios, from
1.44 for portfolio 1A to 0.90 for portfolio 10B. Thus, a simple size sort seems
to support the SLB prediction of a positive relation between # and average
return. But the evidence is muddied by the tight relation between size and
the f3s of size portfolios.

The portfolios formed on the basis of the ranked market 8s of stocks in
Table II produce a wider range of 8s (from 0.81 for portfolio 1A to 1.73 for
10B) than the portfolios formed on size. Unlike the size portfolios, the
B-sorted portfolios do not support the SLB model. There is little spread in
average returns across the B portfolios, and there is no obvious relation
between B and average returns. For example, although the two extreme
portfolios, 1A and 10B, have much different Bs, they have nearly identical
average returns (1.20% and 1.18% per month). These results for 1963-1990
confirm Reinganum’s (1981) evidence that for f-sorted portfolios, there is no
relation between average return and 8 during the 1964-1979 period.

The 100 portfolios formed on size and then pre-ranking § in Table I clarify
the contradictory evidence on the relation between B and average return
produced by portfolios formed on size or 8 alone. Specifically, the two-pass
sort gives a clearer picture of the separate roles of size and 8 in average
returns. Contrary to the central prediction of the SLB model, the second-pass
f sort produces little variation in average returns. Although the post-ranking
Bs in Table 1 increase strongly in each size decile, average returns are flat or
show a glight tendency to decline. In contrast, within the columns of the
average return and § matrices of Table I, average returns and 8s decrease
with increasing size.

The two-pass sort on size and 8 in Table 1 says that variation in g that is
tied to size is positively related to average return, but variation in B
unrelated to size is not compensated in the average returns of 1963-1990.
The proper inference seems to be that there is a relation between size and
average return, but controlling for size, there is no relation between # and
average return. The regressions that follow confirm this conclusion, and they
produce another that is stronger. The regressions show that when one allows
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Table I

Average Returns, Post-Ranking 8s and Average Size For Portfolios Formed on
Size and then §: Stocks Sorted on ME (Down) then Pre-Ranking § (Across):
July 1963 to December 1990

Portfolios are formed yearly. The breakpoints for the size (ME, price times shares outstanding) deciles are determined in
dJune of year £ (¢ = 1963-1990) using all NYSE stocks on CRSP. All NYSE, AMEX, and NASDAQ stocks that meet the
CRSP-COMPUSTAT data requirements are allocated to the 10 size portfolios using the NYSE breakpoints. Each size
decile is subdivided into 10 § portfolios using pre-ranking Bs of individual stocks, estimated with 2 to 5 vears of monthly
returns (as available) ending in June of year . We use only NYSE stocks that meet the CRSP-COMPUSTAT data
requirements to establish the § breakpoints. The equal-weighted monthly returns on the resulting 100 portfolics are then
calculated for July of year ¢ to June of year ¢ + 1.

The post-ranking @5 use the full (July 1963 to December 1990) sample of post-ranking returns for each portfolio. The
pre- and post-ranking s (here and in all other tables) are the sum of the slopes from a regression of monthly returns on
the current and prior month’s returns on the value-weighted portfolio of NYSE, AMEX, and (after 1972) NASDAQ stocks.
The average return is the time-series average of the monthly equal-weighted portfolio returns, in percent. The average size
of & portfolio is the time-series average of monthly averages of In(ME) for stocks in the portfolio at the end of June of each
year, with ME denominated in millions of dollars

The average number of stocks per month for the size-§ portfolios in the smallest size decile varies from 70 to 177. The
average number of stocks for the size-8 portfolios in size deciles 2 and 3 is between 15 and 41, and the average number for
the largest 7 size deciles is between 11 and 22.

The All column shows statistics for equal-weighted size-decile (ME) portfolios. The All row shows statistics for
equal-weighted portfolios of the stocks in each § group.

All Low-8 B8-2 £-3 B4 85 g-8 B8-7 3-8 i) High-3
Panel A: Average Monthly Returns (in Percent)

Al 1.25 1.34 1.29 1.36 1.31 1.33 1.28 1.24 121 1.25 1.14
Small-ME 1.52 171 1.57 1.79 1.61 150 1.50 1.37 1.63 1.50 1.42
ME-2 1.29 1.26 1.42 1.36 1.39 1.85 1.61 1.37 131 1.34 1.11
ME-3 1.24 1.12 1.31 1.17 1.70 1.29 1.10 1.31 1.36 1.28 0.76
ME-4 1.25 1.27 1.13 1.54 1.06 1.34 1.06 1.41 1.17 1.85 0.98
ME-5 1.29 1.34 1.42 1.39 1.48 1.42 1.18 1.13 1.27 1.18 1.08
ME-6 1.17 1.08 1.53 1.27 1.15 1.20 1.21 1.18 1.04 1.07 1.02
ME.7 1.07 0.95 1.21 1.26 1.09 1.18 111 1.24 0.62 1.32 0.76
ME-8 1.10 1.09 1.05 1.37 1.20 1.27 0.98 1.18 1.02 1.01 0.94
ME-g 0.95 0.98 0.88 1.02 1.14 1.07 1.23 0.94 0.82 0.88 0.59

Large-ME 0.89 1.01 0.93 1,10 0.94 0.93 0.89 1.03 0.711 0.74 0.56
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Table I Continued

All Low-8 B2 8-3 B4 85 86 B-7 s8-8 8-9 High-8
Panel B: Post-Ranking £s
All 0.87 0.99 1.09 1.16 1.26 1.29 135 1.45 1.52 1.72
Small-ME 144 1.05 1.18 1.28 1.32 1.40 1.40 1.49 1.61 1.64 179
ME-2 1.39 0.91 1.15 1.17 1.24 1.36 141 1.43 1.50 1.66 1.76
ME-3 1.85 097 113 1.13 1.21 1.26 1.28 1.39 1.50 1.51 1.75
ME-4 1.34 078 1.03 1.17 1,18 1.29 1.37 1.46 1.51 164 171
ME-5 125 066 0.85 1.12 1.15 1.16 1.26 1.30 1.48 1.59 1.68
ME-6 1.23 0.61 0.78 1.05 1.16 1.22 1.28 1.36 146 1.49 1.70
ME-7 1.17 0.57 0.92 1.01 1.1 1.14 1.26 1.24 1.39 1.34 1.60
ME-8 1.09 0.53 0.74 0.94 1.02 1.13 1.12 1.18 1.26 1.35 1.52
ME-9 103 058 0.74 -0.80 0.95 1.06 1.15 1.14 1.21 1.22 1.42
Large-ME 0.92 0.57 0.71 0.78 0.89 0.95 0.92 1.02 1.01 111 1.32
Panel C: Average Size (In(ME))
All 4.11 3.86 4.26 4 33 4.41 4.27 4.32 4.26 4.19 403 3.77
Small-ME 2.24 2.12 2.27 2.30 2.30 2.28 2.29 2.30 2.32 2.25 2.15
ME-2 3.63 3.65 3.68 3.70 3.72 3.69 3170 3.69 3.69 3.70 3.68
ME.3 4.10 4.14 4.18 4.12 4.15 4.16 4.18 4,18 414 4.15 4.15
ME-4 4.50 4.53 4.53 4.57 4.54 4.56 4.55 4.52 4.58 4.52 4.56
ME-S 4.89 4.91 491 4.93 4.95 4.93 4.92 493 4.92 4,92 4.95
ME-8 5.30 5.30 533 534 5.34 5.33 5.33 5.33 5.33 5.34 5.36
ME-7 5.73 5.73 5.75 597 5.76 5.73 5.77 5.77 51786 5.72 5.76
ME-8 6.24 6.26 6.27 6.28 6.24 6.24 6.27 6.24 6.24 6.24 6 26
ME-9 6.82 6.82 6.84 6.82 6.82 6.81 6.81 6.81 6.81 6.80 6.83
Large-ME 7.93 7.94 8.04 8.10 8.04 802 8.02 7.94 7.80 195 7.62
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Table II

Properties of Portfolios Formed on Size or Pre-Ranking 3:

July 1963 to December 1990

At the end of June of each year ¢, 12 portfolios are formed on the basis of ranked values of size (ME) or pre-ranking 3. The
preranking fs use 2 to 5 years (as available) of monthly returns ending in June of £ Portfolios 2-9 cover deciles of the
ranking variables. The bottom and top 2 portfolios (14, 1B, 104, and 10B) split the bottom and top deciles in half. The
breakpoints for the ME portfolios are based on ranked values of ME for all NYSE stocks on CRSP, NYSE breakpoints for
pre-ranking Bs are also used to form the 8 portfolios. NYSE, AMEX, and NASDAQ stocks are then allocated to the size or
8 portfolios using the NYSE breakpoints. We calculate each portfolio’s monthly equal-weighted return for July of year ¢ to
June of year ¢ + 1, and then reform the portfolios in June of ¢ + 1.

BE is the book value of common equity plus balance-sheet deferred taxes, A is total book assets, and E is earnings
(income before extraordinary items, plus income-statement deferred taxes, minus preferred dividends). BE, A, and E are
for each firm’s latest fiscal year ending in calendar year ¢ — 1. The accounting ratios are measured using market equity
ME in December of year ¢ — 1. Firm size In(ME) is measured in June of year ¢, with ME denominated in millions of
dollars,

The average return is the time-series average of the monthly equal-weighted portfolio returns, in percent. In(ME),
In(BE/ME), In(A/ME), In(A/BE), E/P, and E/P dummy are the time-series averages of the monthly average values of
these variables in each portfolio. Since the E/P dummy is 0 when earnings are positive, and 1 when earnings are negative,
E/P dummy gives the average proportion of stocks with negative earnings in each portfolio.

B is the time-series average of the monthly portfolio Bs. Stocks are assigned the post-ranking § of the size-g portfolio
they are in at the end of June of year ¢ (Table I). These individual-firm 8s are averaged to compute the monthly gs for
each portfolio for July of year ¢ to June of year ¢ + 1.

Firms is the average number of stocks in the portfolio each month.

1A 1B 2 3 4 5 6 7 8 9 10A 10B
Panel A: Portfolios Formed on Size
Return 1.64 1.16 1.29 1.24 1.25 1.29 1.17 1.07 1.10 0.95 0.88 0.90
B 1.44 1.44 1.39 1.34 1.33 1.24 1.22 1.16 1.08 1.02 0.95 0.90
In(ME) 1.98 3.18 3.63 4.10 4.50 4.89 5.30 5.73 6.24 6.82 7.39 8.44
In(BE/ME) -0.01 -~021 -023 -026 -032 -0.368 -036 -044 -~040 -042 -051 -0.65
In(A/ME) 0.73 0.50 0.46 0.43 0.37 0.32 0.32 0.24 0.29 0.27 0.17 -0.03
In{A/BE) 0.75 0.71 0.69 0.69 0.68 0.67 0.68 0.67 0.69 0.70 0.68 0.62
E/P dummy 0.26 0.14 0.11 0.09 0.06 0.04 0.04 0.03 0.03 0.02 0.02 0.01
E(+)/P 0.09 0.10 0.10 0.10 0.10 0.10 0.10 0.10 010 0.10 0.09 0.09

Firms 72 188 236 170 144 140 128 125 119 114 60 64

9ey

aoupuly fo ppuanop syJ,



paniasey siybry I 1002 @ WbuAdod

Table H-—Continued

14 1B 2 3 4 5 6 7 8 9 ‘10A 10B
Panel B: Portfolios Formed on Pre-Ranking 8
Return 1.20 120 1.32 1.26 1.31 1.30 1.30 1.23 1.23 1.33 1.34 1.18
g 0.81 0.79 0.92 1.04 1.13 1.19 1.26 1.32 1.41 1.52 163 1.73
In(ME) 4.21 4.86 4.95 4.68 4.59 4.48 4,36 4.25 3.97 3.78 3.52 3.15
In(BE/ME) -0.18 -013 -~022 -021 -0.23 -022 -022 -025 -0.23 -027 -0.31 ~0.50
in(A/ME) 0.60 0.66 0.49 0.45 0.42 0.42 045 0.42 0.47 046 0.46 0.31
In(A/BE) 0.78 0.79 0.71 0.66 0.64 0.65 0.67 0.67 0.70 0.73 0.77 081
E/P dummy 0.12 0.06 0.09 0.09 0.08 0.09 0.10 0.12 0.12 0.14 0.17 0.23
E(+)/P 0.11 0.12 0.10 0.10 0.10 0.10 0.10 0.09 0.10 0.09 009 0.08
Firms 116 80 185 181 182 185 205 227 267 165 291
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for variation in B that is unrelated to size, the relation between g and
average return is flat, even when # is the only explanatory variable.

B. Fama-MacBeth Regressions

Table III shows time-series averages of the slopes from the month-by-month
Fama-MacBeth (FM) regressions of the cross-section of stock returns on size,
8, and the other variables (leverage, E/P, and book-to-market equity) used to
explain average returns. The average slopes provide standard FM tests for
determining which explanatory variables on average have non-zero expected
premiums during the July 1983 to December 1990 period.

Like the average returns in Tables I and 11, the regressions in Table III say
that size, In(ME), helps explain the cross-section of average stock returns.
The average slope from the monthly regressions of returns on size alone is
—0.15%, with a ¢statistic of —2.58. This reliable negative relation persists
no matter which other explanatory variables are in the regressions; the
average slopes on In(ME) are always close to or more than 2 standard errors
from 0. The size effect (smaller stocks have higher average returns) is thus
robust in the 1963-1990 returns on NYSE, AMEX, and NASDAQ stocks.

In contrast to the consistent explanatory power of size, the FM regressions
show that market f does not help explain average stock returns for
1963-1990. In a shot straight at the heart of the SLB model, the average
slope from the regressions of returns on B8 alone in Table III is 0.15% per
month and only 0.46 standard errors from 0. In the regressions of returns on
size and B, size has explanatory power (an average slope —38.41 standard
errors from 0), but the average slope for 8 is negative and only 1.21 standard
errors from (. Lakonishok and Shapiro (1986) get similar results for NYSE
stocks for 1962-1981. We can also report that 8 shows no power to explain
average returns (the average slopes are typically less than 1 standard error
from 0) in FM regressions that use various combinations of 8 with size,
book-to-market equity, leverage, and E/P.

C. Can B Be Saved?

What explains the poor results for 8? One possibility is that other explana-
tory variables are correlated with true 8s, and this obscures the relation
between average returns and measured fs. But this line of attack cannot
explain why 8 has no power when used alone to explain average returns.
Moreover, leverage, book-to-market equity, and E/P do not seem to be good
proxies for 8. The averages of the monthly cross-sectional correlations be-
tween 8 and the values of these variables for individual stocks are all within
0.15 of 0.

Another hypothesis is that, as predicted by the SLB model, there is a
positive relation between @ and average return, but the relation is obscured
by noise in the 8 estimates. However, our full-period post-ranking 3s do not
seem to be imprecise. Most of the standard errors of the @s (not shown) are
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Table 111

Average Slopes (#-Statistics) from Month-by-Month Regressions of
Stock Returns on 3, Size, Book-to-Market Equity, Leverage, and E/P:

July 1963 to December 1990

Stocks are assigned the post-ranking £ of the size-8 portfolio they are in at the end of June of
year ¢ (Table I). BE is the book value of common equity plus balance-sheet deferred taxes, A is
total book assets, and E is earnings (income before extraordinary items, plus income-statement
deferred taxes, minus preferred dividends) BE, A, and E are for each {irm’s latest fiscal year
ending in calendar year £ — 1. The accounting ratios are measured using market equity ME in
December of year ¢ — 1. Firm size In(ME) is measured in June of year . In the regressions, these
values of the explanatory variables for individual stocks are matched with CRSP returns for the
months from July of year ¢ to June of year ¢ + 1, The gap between the accounting data and the
returns ensures that the accounting data are available prior to the returns. If earnings are
positive, E(+)/P is the ratio of total earnings to market equity and E/P dummy is 0. If earnings
are negative, B(+)/P is 0 and E/P dummy is 1.

The average slope is the time-series average of the monthly regression slopes for July 1963 to
December 1990, and the f-statistic is the average slope divided by its tyme-series standard error.

On average, there are 2267 stocks in the monthly regressions. To avoid giving extreme
observations heavy weight in the regressions, the smallest and largest 0.5% of the observations
on E(+)/P, BE/ME, A/ME, and A/BE are set equal to the next largest or smallest values of the
ratios (the 0.005 and 0.995 fractiles). This has no effect on inferences.

E/P
8 In(ME)  In(BE/ME)  In(A/ME) In(A/BE) Dummy  E(+)/P
0.15
{0.46)
-0.15
(—2 58)
-0.37 ~0.17
(-121)  (-3.41)
0.50
6.71)
0.50 -0.57
( 69) (-5.34)
0.57 472
(2.28) @4.57)
~0.11 0.35
(-1.99) (4.44)
-011 0.35 ~0 50
(—2 08) (4.32) (~4.56)
-0.16 0.06 2.99
(~3.06) (0 38) (3.04)
~0.13 0.33 -0.14 0.87
(—2.47) (4.46) (—0.90) (1.23)
-0.13 0.32 ~0.46 ~0.08 1.15
(-2.47) (4.28) (-4.45)  (-0.56) (1.57)
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0.05 or less, only 1 is greater than 0.1, and the standard errors are small
relative to the range of the 8s (0.53 to 1.79).

The B-sorted portfolios in Tables I and II also provide strong evidence
against the B-measurement-error story. When portfolios are formed on pre-
ranking fBs alone (Table II), the post-ranking s for the portfolios almost
perfectly reproduce the ordering of the pre-ranking fs. Only the 8 for
portfolio 1B is out of line, and only by 0.02. Similarly, when portfolios are
formed on size and then pre-ranking gs (Table I}, the post-ranking Bs in each
size decile closely reproduce the ordering of the pre-ranking fs.

The correspondence between the ordering of the preranking and post-
ranking fs for the 8-sorted porifolios in Tables I and II is evidence that the
post-ranking fBs are informative about the ordering of the true Bs. The
problem for the SLB model is that there is no similar ordering in the average
returns on the B-sorted portfolios, Whether one looks at portfolios sorted on 8
alone (Table II) or on size and then 8 (Table I), average returns are flat
(Table IT) or decline slightly (Table I) as the post-ranking 8s increase.

Qur evidence on the robustness of the size effect and the absence of a
relation between 8 and average return is so contrary to the SLB model that it
behooves us to examine whether the results are special to 1963-1990. The
appendix shows that NYSE returns for 1941-1990 behave like the NYSE,
AMEX, and NASDAQ returns for 1963-1990; there is a reliable size effect
over the full 50-year period, but little relation between $ and average return.
Interestingly, there is a reliable simple relation between f and average
return during the 1941-1965 period. These 25 years are a major part of the
samples in the early studies of the SLB model of Black, Jensen, and Scholes
(1972) and Fama and MacBeth (1973). Even for the 1941-1965 period,
however, the relation between f and average return disappears when we
control for size.

M. Book-to-Market Equity, E/P, and Leverage

Tables 1 to III say that there is a strong relation between the average
returns on stocks and size, but there is no reliable relation between average
returns and B. In this section we show that there is also a strong cross-
sectional relation between average returns and book-to-market equity. If
anything, this book-to-market effect is more powerful than the size effect. We
also find that the combination of size and book-to-market equity absorbs the
apparent roles of leverage and E/P in average stock returns.

A. Average Returns

Table IV shows average returns for July 1963 to December 1990 for
portfolios formed on ranked values of book-to-market equity (BE/ME) or
earnings-price ratio (E/P). The BE/ME and E/P portfolios in Table IV are
formed in the same general way (one-dimensional yearly sorts) as the size
and B portfolios in Table IL. (See the tables for details.)
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The relation between average return and E/P has a familiar U-shape (e.g.,
Jaffe, Keim, and Westerfield (1989) for U.S. data, and Chan, Hamao, and
Lakonishok (1991) for Japan). Average returns decline from 1.46% per
month for the negative E/P portfolio to 0.93% for the firms in portfolio 1B
that have low but positive E/P. Average returns then increase monotoni-
cally, reaching 1.72% per month for the highest E/P portfolio.

The more striking evidence in Table IV is the strong positive relation
between average return and book-to-market equity. Average returns rise
from 0.30% for the lowest BE/ME portfolio to 1.83% for the highest, a
difference of 1.53% per month. This spread is twice as large as the difference
of 0.74% between the average monthly returns on the smallest and largest
size portfolios in Table II. Note also that the strong relation between book-to-
market equity and average return is unlikely to be a g effect in disguise;
Table IV shows that post-ranking market Bs vary little across portfolios
formed on ranked values of BE/ME.

On average, only about 50 (out of 2317) firms per year have negative book
equity, BE. The negative BE firms are mostly concentrated in the last 14
years of the sample, 1976-1989, and we do not include them in the tests. We
can report, however, that average returns for negative BE firms are high,
like the average returns of high BE/ME firms. Negative BE (which results
from persistently negative earnings) and high BE/ME (which typically means
that stock prices have fallen) are both signals of poor earning prospects. The
similar average returns of negative and high BE/ME firms are thus consist-
ent with the hypothesis that book-to-market equity captures cross-sectional
variation in average returns that is related to relative distress.

B. Fama-MacBeth Regressions
B.1. BE/ME

The FM regressions in Table II confirm the importance of book-to-market
equity in explaining the cross-section of average stock returns. The average
slope from the monthly regressions of returns on In(BE/ME) alone is 0.50%,
with a #statistic of 5.71. This book-to-market relation is stronger than the
size effect, which produces a ¢-statistic of —2.58 in the regressions of returns
on In(ME) alone. But book-to-market equity does not replace size in explain-
ing average returns. When both In(ME) and In(BE/ME) are included in the
regressions, the average size slope is still —1.99 standard errors from 0; the
book-to-market slope is an impressive 4.44 standard errors from 0.

B.2. Leverage

The FM regressions that explain returns with leverage variables provide
interesting insight into the relation between book-to-market equity and
average return. We use two leverage variables, the ratio of book assets to
market equity, A/ME, and the ratio of book assets to book equity, A/BE. We
interpret A/ME as a measure of market leverage, while A/BE is a measure
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Table IV

Properties of Portfolios Formed on Book-to-Market Equity (BE/ME) and Earnings-Price Ratio (E/P):

July 1963 to December 1990

At the end of each year ¢ — 1, 12 portfolios are formed on the basis of ranked values of BE/ME or E/P. Portfolios 2-9 cover deciles of the ranking
variables. The bottom and top 2 portfolios (1A, 1B, 10A, and 10B) split the bottom and top deciles in half. For E/P, there are 13 portfolios; portfolio 0
is stocks with negative E/P. Since BE/ME and E/P are not strongly related to exchange listing, their portfolio breakpoints are determined on the
basis of the ranked values of the variables for all stocks that satisfy the CRSP-COMPUSTAT data requirements. BE is the book value of common
equity plus balance-sheet deferred taxes, A is total book assets, and E is earnings (income before extraordinary items, plus income-statement
deferred taxes, minus preferred dividends). BE, A, and E are for each firm’s latest fiscal year ending in calendar year f — 1. The accounting ratios
are measured using market equity ME in December of year ¢ — 1. Firm size In(ME) is measured in June of year ¢, with ME denominated in millions
of dollars. We calculate each portfolio’s monthly equal-weighted return for July of year ¢ to June of year ¢ + 1, and then reform the portfolios at the
end of year £

Return is the time-series average of the monthly equal-weighted portfolio returns (in percent). In(ME), In(BE/ME), In(A/ME), In(A/BE), E(+)/P,
and E/P duromy are the time-series averages of the monthly average values of these variables in each portfolic Since the E/P dummy is 0 when
earnings are positive, and 1 when earnings are negative, E/P dummy gives the average proportion of stocks with negative earnings in each
portfolio.

8 is the time-series average of the monthly portfolio 8s. Stocks are assigned the post-ranking 8 of the size-8 portfolio they are in at the end of June
of year t (Table I). These individual-firm 8s are averaged to compute the monthly Bs for each portfolio for July of year ¢ to June of year ¢ + 1.

Firms is the average number of stocks in the portfolio each month.

Portfolio 0 1A 1B 2 3 4 5 6 7 8 8 10A 10B
Panel A: Stocks Sorted on Book-to-Market Equity (BE/ME)
Return 0.30 0.67 0.87 0.97 1.04 1.17 1.30 1.44 1.50 1.59 1.92 1.83
B8 1.36 1.34 1.32 1.30 1.28 1.27 1.27 1.27 1.27 1.29 1.33 1.35
In(ME) 4.53 4.67 4.69 4.56 4.47 4.38 4.23 4.06 3.85 3.51 3.06 2.65
In(BE/ME) -2.22 -1.51 ~1.08 -0.75 -0.51 ~032 -0.14 0.03 0.21 0.42 0.66 1.02
In(A/ME) ~1.24 -0.79 -0.40 -0.05 0.20 0.40 0.56 0.71 0.91 1.12 1.35 1.75
In(A/BE) 0.94 0.71 0.68 0.70 0.71 0.71 0.70 0.68 0.70 0.70 0.70 0.73
E/P dummy 0.29 0.15 0.10 0.08 0.08 0.08 Q.09 0.09 0.11 0.15 0.22 0.36
E(+)/P 0.03 0.04 0.06 0.08 0.09 0.10 0.11 0.11 0.12 0.12 0.11 0.10

Firms 89 98 209 222 226 230 235 237 239 239 120 117
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Table IV—Continued

Portfolio 0

14 1B 2 3 4 5 6 7 8 9 10A 10B
Panel B: Stocks Sorted on Earnings-Price Ratio (E/P)

Return 1.46 1.04 0.93 0.94 1.08 1.18 1.22 1.33 1.42 1.46 1.57 1.74 1.72
B 1.47 1.40 1.35 1.31 . 1.28 1.26 1.26 1.26 1.24 1.23 1.24 1.28 1,31
In(ME) 2.48 3.64 4.33 4.61 4.64 4.63 4.58 4.49 4.37 4.28 4.07 3.82 3.52
In(BE/ME) ~0.10 ~0.76 -0.91 -0.79 —-0.61 -047 ~0.33 -0.21 -0.08 002 0.15 0.26 0.40
In(A/ME) 0.90 -0.05 -0.27 -~0.16 0.03 0.18 0.31 0.44 0.58 0.70 0.85 1.01 1.25
In(A/BE) 0.99 0.70 0.63 0.63 0.64 0.65 0.64 0.65 0.66 0.68 071 0.76 0.86
E/P dummy 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
E(+)/P 0.00 0.01 0.03 0.05 0.06 0.08 0.09 0.11 0.12 0.14 0.16 0.20 0.28
Firms 355 88 20 182 190 193 196 194 197 195 185 95
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of book leverage. The regressions use the natural logs of the leverage ratios,
In(A/ME) and In(A/BE), because preliminary tests indicated that logs are a
good functional form for capturing leverage effects in average returns. Using
logs also leads to a simple interpretation of the relation between the roles of
leverage and book-to-market equity in average returns,

The FM regressions of returns on the leverage variables (Table III) pose a
bit of a puzzle. The two leverage variables are related to average returns, but
with opposite signs. As in Bhandari (1988), higher market leverage is
associated with higher average returns; the average slopes for In(A /ME) are
always positive and more than 4 standard errors from 0. But higher book
leverage is associated with lower average returns; the average slopes for
In(A/BE) are always negative and more than 4 standard errors from 0.

The puzzle of the opposite slopes on In(A/ME) and In(A/BE) has a simple
solution. The average slopes for the two leverage variables are opposite in
sign but close in absolute value, e.g., 0.50 and --0.57. Thus it is the
difference between market and book leverage that helps explain average
returns. But the difference between market and book leverage is book-to-
market equity, In(BE/ME) = In(A/ME) — In(A/BE). Table III shows that the
average book-to-market slopes in the FM regressions are indeed close in
absolute value to the slopes for the two leverage variables.

The close links between the leverage and book-to-market results suggest
that there are two equivalent ways to interpret the book-to-market effect in
average returns. A high ratio of book equity to market equity (a low stock
price relative to book value) says that the market judges the prospects of a
firm to be poor relative to firms with low BE/ME. Thus BE/ME may capture
the relative-distress effect postulated by Chan and Chen (1991). A high
book-to-market ratio also says that a firm’s market leverage is high relative
to its book leverage; the firm has a large amount of market-imposed leverage
because the market judges that its prospects are poor and discounts its stock
price relative to book value. In short, our tests suggest that the relative-
distress effect, captured by BE/ME, can also be interpreted as an involuntary
leverage effect, which is captured by the difference between A/ME and
A/BE.

B.3. E/P

Ball (1978) posits that the earnings-price ratio is a catch-all for omitted
risk factors in expected returns. If current earnings proxy for expected future
earnings, high-risk stocks with high expected returns will have low prices
relative to their earnings. Thus, E/P should be related to expected returns,
whatever the omitted sources of risk. This argument only makes sense,
however, for firms with positive earnings. When current earnings are nega-
tive, they are not a proxy for the earnings forecasts embedded in the stock
price, and E/P is not a proxy for expected returns. Thus, the slope for E/P in
the FM regressions is based on positive values; we use a dummy variable for
E/P when earnings are negative.
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The U-shaped relation between average return and E/P observed in Table
IV is also apparent when the E/P variables are used alone in the FM
regressions in Table III. The average slope on the E/P dummy variable
(0.57% per month, 2.28 standard errors from 0) confirms that firms with
negative earnings have higher average returns. The average slope for stocks
with positive E/P (4.72% per month, 4.57 standard errors from 0) shows that
average returns increase with E/P when it is positive.

Adding size to the regressions kills the explanatory power of the E/P
dummy. Thus the high average returns of negative E/P stocks are better
captured by their size, which Table IV says is on average small. Adding both
size and book-to-market equity to the E/P regressions kills the E/P dummy
and lowers the average slope on E/P from 4.72 to 0.87 (¢ = 1.23). In contrast,
the average slopes for In(ME) and In(BE/ME) in the regressions that include
E /P are similar to those in the regressions that explain average returns with
only size and book-to-market equity. The results suggest that most of the
relation between (positive) E/P and average return is due to the positive
correlation between E/P and In(BE/ME), illustrated in Table IV; firms with
high E/P tend to have high book-to-market equity ratios.

IV. A Parsimonious Model for Average Returns
The results to here are easily summarized:

(1) When we allow for variation in § that is unrelated to size, there is no
reliable relation between # and average return,

(2) The opposite roles of market leverage and book leverage in average
returns are captured well by book-to-market equity.

(3) The relation between E /P and average return seems to be absorbed by
the combination of size and book-to-market equity.

In a nutshell, market 8 seems to have no role in explaining the average
returns on NYSE, AMEX, and NASDAQ stocks for 1963-1990, while size
and book-to-market equity capture the cross-sectional variation in average
stock returns that is related to leverage and E/P.

A. Average Returns, Size and Book-to-Market Equity

The average return matrix in Table V gives a simple picture of the
two-dimensional variation in average returns that results when the 10 size
deciles are each subdivided into 10 portfolios based on ranked values of
BE/ME for individual stocks. Within a size decile (across a row of the
average return matrix), returns typically increase strongly with BE/ME: on
average, the returns on the lowest and highest BE/ME portfolios in a size
decile differ by 0.99% (1.63% — 0.64%) per month. Similarly, looking down
the columns of the average return matrix shows that there is a neg-
ative relation between average return and size: on average, the spread of
returns across the size portfolios in a BE/ME group is 0.58% per month. The
average return matrix gives life to the conclusion from the regressions that,
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Table V

Average Monthly Returns on Portfolios Formed on Size and
Book-to-Market Equity; Stocks Sorted by ME (Down) and then

BE/ME (Across): July 1963 to December 1990

In June of each year &, the NYSE, AMEX, and NASDAQ stocks that meet the CRSP-
COMPUSTAT data requirements are allocated to 10 size portfolios using the NYSE size (ME)
breakpoints, The NYSE, AMEX, and NASDAQ stocks in each size decile are then sorted
into 10 BE/ME portfolios using the book-to-market ratios for year ¢ — 1. BE/ME is the book
value of common equity plus balance-sheet deferred taxes for fiscal year ¢ — 1, over market
equity for December of year ¢ - 1. The equal-weighted monthly porifolio returns are then
calculated for July of year ¢ to June of year ¢+ 1.

Average monthly return is the time-series average of the monthly equal-weighted portfolio
returns (in percent).

The All column shows average returns for equal-weighted size decile portfolios. The All row
gshows average returns for equal-weighted portfolios of the stocks in each BE/ME group.

Book-to-Market Portfolics

All Low 2 3 4 5 6 7 8 9 High
All 1.23 064 098 106 1,17 124 126 139 140 150 1.63
Small-ME 1.47 070 114 120 143 156 151 170 171 182 192
ME-2 1.22 043 105 096 1,19 133 1.19 158 128 143 1.79
ME-3 1.22 056 088 123 095 136 130 130 140 154 1.60
ME-4 1.19 039 072 106 136 113 121 1.3¢4 159 1.1 147
ME.5 1.24 088 0.65 108 147 113 143 144 126 152 149
ME-6 1.15 070 098 114 123 094 127 119 119 124 150
ME-7 1.07 095 1.00 099 083 099 113 099 116 1.10 147
ME-8 1.08 066 1,13 091 08 099 101 115 1056 129 155
ME.-9 0.96 044 089 092 100 105 093 082 111 1.04 1.22

Large-ME  0.89 093 088 084 071 079 083 081 096 097 L1.18

controlling for size, book-to-market equity captures strong variation in aver-
age returns, and controlling for book-to-market equity leaves a size effect in
average returns.

B. The Interaction between Size and Book-to-Market Equity

The average of the monthly correlations between the cross-sections of
In(ME) and In(BE/ME) for individual stocks is —0.26. The negative correla-
tion is also apparent in the average values of In(ME) and In(BE/ME) for the
portfolios sorted on ME or BE/ME in Tables IT and IV. Thus, firms with low
market equity are more likely to have poor prospects, resulting in low stock
prices and high book-to-market equity. Conversely, large stocks are more
likely to be firms with stronger prospects, higher stock prices, lower book-to-
market equity, and lower average stock returns.

The correlation between size and book-to-market equity affects the regres-
sions in Table ITI. Including In(BE/ME) moves the average slope on In(ME)
from —0.15 (t = —2.58) in the univariate regressions to —0.11 (¢ = —1.99)
in the bivariate regressions. Similarly, including In(ME) in the regressions
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lowers the average slope on In(BE/ME) from 0.50 to 0.35 (still a healthy 4.44
standard errors from 0). Thus, part of the size effect in the simple regressions
is due to the fact that small ME stocks are more likely to have high
book-to-market ratios, and part of the simple book-to-market effect is due to
the fact that high BE/ME stocks tend to be small (they have low ME).

We should not, however, exaggerate the links between size and book-to-
market equity. The correlation (—0.26) between In(ME) and In(BE/ME) is
not extreme, and the average slopes in the bivariate regressions in Table III
show that In(ME) and In(BE /ME) are both needed to explain the cross-section
of average returns. Finally, the 10 x 10 average return matrix in Table V
provides concrete evidence that, (a) controlling for size, book-to-market equity
captures substantial variation in the cross-section of average returns, and (b)
within BE/ME groups average returns are related to size.

C. Subperiod Averages of the FM Slopes

The message from the average FM slopes for 1963-1890 (Table III) is that
size on average has a negative premium in the cross-section of stock returns,
book-to-market equity has a positive premium, and the average premium for
market 8 is essentially 0. Table VI shows the average FM slopes for two
roughly equal subperiods (July 1963-December 1976 and January 1977-
December 1990) from two regressions: (a) the cross-section of stock returns on
size, In(ME), and book-to-market equity, In(BE/ME), and (b) returns on 8,
In(ME), and In(BE/ME). For perspective, average returns on the value-
weighted and equal-weighted (VW and EW) portfolios of NYSE stocks are
also shown.

In FM regressions, the intercept is the return on a standard portfolio (the
weights on stocks sum to 1) in which the weighted averages of the explana-
tory variables are 0 (Fama (1976), chapter 9). In our tests, the intercept is
weighted toward small stocks (ME is in millions of dollars so In(ME) = 0
implies ME = $1 million) and toward stocks with relatively high book-to-
market ratios (Table IV says that In(BE/ME) is negative for the typical firm,
so In(BE/ME) = 0 is toward the high end of the sample ratios). Thus it is not
surprising that the average intercepts are always large relative to their
standard errors and relative to the returns on the NYSE VW and EW
portfolios.

Like the overall period, the subperiods do not offer much hope that the
average premium for 8 is economically important. The average FM slope for
B is only slightly positive for 1963-1976 (0.10% per month, ¢ = 0.25), and it
is negative for 1977-1990 (—0.44% per month, ¢ = —1.17). There is a hint
that the size effect is weaker in the 1977-1990 period, but inferences about
the average size slopes for the subperiods lack power.

Unlike the size effect, the relation between book-to-market equity and
average return is so strong that it shows up reliably in both the 1963-1976
and the 1977-1990 subperiods. The average slopes for In(BE/ME) are all
more than 2.95 standard errors from 0, and the average slopes for the
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Table VI

Subperiod Average Monthly Returns on the NYSE
Equal-Weighted and Value-Weighted Portfolios and Subperiod
Means of the Intercepts and Slopes from the Monthly FM
Cross-Sectional Regressions of Returns on (a) Size (In(ME)) and
Book-to-Market Equity (In(BE/ME)), and (b) 8, In(ME), and
In(BE /ME)

Mean is the time-series mean of a monthly return, Std is its time-series standard deviation, and

t(Mn) is Mean divided by its time-series standard error.

7/63-12/90 (330 Mos.)  7/63-12/76 (162 Mos)  1/77-12/90 (168 Mos.)
Variable Mean Std tMn)  Mean Std #Mn)  Mean Std t(Mn)

NYSE Value-Weighted (VW) and Equal-Weighted (EW) Portfolio Returns

vw 0.81 447 3.27 0.56 4.26 1.67 1.04 4.66 2.89
EW 0.97 b5.49 3.19 0.77 5.70 1.72 1.16 5.28 2.82
th =g 4 bztln(ME(t) + bseln(BE/ME;l) + €,
a 1.77 8.51 3.77 1.86 10.10 233 1.69 6.67 3.27
b, -0.11 102 -199 -0.16 .25 -162 -007 073 ~-1.16
by 0.35 1456 4.43 0.36 1.53 2.96 0.35 1.37 3.30
th =a-+ bllBtt + bZtln(MElt) + bStln(BE[NHCxl) + €
a 2.07 5.7 6.55 1.73 6.22 3.54 2.40 5.25 5.92
b, -0.17 5B.12 -0.62 0.10 5.33 025 -044 491 -1.17
by -012 083 -252 -0.15 1.03 ~-191 -0.09 074 -1.64
bj 0.33 1.24 4.80 0.34 1.36 3.17 0.31  1.10 3.67

subperiods (0.36 and 0.35) are close to the average slope (0.35) for the overall
period. The subperiod results thus support the conclusion that, among the
variables considered here, book-to-market equity is consistently the most
powerful for explaining the cross-section of average stock returns.

Finally, Roll (1983) and Keim (1983) show that the size effect is stronger in
January. We have examined the monthly slopes from the FM regressions in
Table VI for evidence of a January seasonal in the relation between book-to-
market equity and average return. The average January slopes for In(BE/ME)
are about twice those for February to December. Unlike the size effect,
however, the strong relation between book-to-market equity and average
return is not special to January. The average monthly February-to-December
slopes for In(BE/ME) are about 4 standard errors from 0, and they are close
to (within 0.05 of) the average slopes for the whole year. Thus, there is a
January seasonal in the book-to-market equity effect, but the positive rela-
tion between BE/ME and average return is strong throughout the year.

D. B and the Market Factor: Caveats

Some caveats about the negative evidence on the role of 8 in average
returns are in order. The average premiums for §, size, and book-to-market
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equity depend on the definitions of the variables used in the regressions. For
example, suppose we replace book-to-market equity (In(BE/ME)) with book
equity (In(BE)). As long as size (In(ME)) is also in the regression, this change
will not affect the intercept, the fitted values or the R?. But the change, in
variables increases the average slope (and the t-statistic) on In(ME). In other
words, it increases the risk premium associated with size. Other redefinitions
of the 8, size, and book-to-market variables will produce different regression
slopes and perhaps different inferences about average premiums, including
possible resuscitation of a role for 8. And, of course, at the moment, we have
no theoretical basis for choosing among different versions of the variables.

Moreover, the tests here are restricted to stocks. It is possible that includ-
ing other assets will change the inferences about the average premiums for 8,
size, and book-to-market equity. For example, the large average intercepts
for the FM regressions in Table VI suggest that the regressions will not do a
good job on Treasury bills, which have low average returns and are likely to
have small loadings on the underlying market, size, and book-to-market
factors in returns. Extending the tests to bills and other bonds may well
change our inferences about average risk premiums, including the revival of
a role for market 8.

We emphasize, however, that different approaches to the tests are not
likely to revive the Sharpe-Lintner-Black model. Resuscitation of the SLB
model requires that a better proxy for the market portfolio (a) overturns our
evidence that the simple relation between £ and average stock returns is flat
and (b) leaves § as the only variable relevant for explaining average returns.
Such results seem unlikely, given Stambaugh’s (1982) evidence that tests of
the SLB model do not seem to be sensitive to the choice of a market proxy.
Thus, if there is a role for 8 in average returns, it is likely to be found in a
multi-factor model that transforms the flat simple relation between average
return and 8 into a positively sloped conditional relation.

V. Conclusions and Implications

The Sharpe-Lintner-Black model has long shaped the way academics and
practitioners think about average return and risk. Black, Jensen, and
Scholes (1972) and Fama and MacBeth (1973) find that, as predicted by the
model, there is a positive simple relation between average return and market
B during the early years (1926-1968) of the CRSP NYSE returns file. Like
Reinganum (1981) and Lakonishok and Shapiro (1986), we find that this
simple relation between § and average return disappears during the more
recent 1963-1990 period. The appendix that follows shows that the relation
between B and average return is also weak in the last half century
(1941-1990) of returns on NYSE stocks. In short, our tests do not support the
central prediction of the SLB model, that average stock returns are positively
related to market .

Banz (1981) documents a strong negative relation between average return
and firm size. Bhandari (1988) finds that average return is positively related
to leverage, and Basu (1983) finds a positive relation between average return
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and E/P. Stattman (1980) and Rosenberg, Reid, and Lanstein (1985) docu-
ment a positive relation between average return and book-to-market equity
for U.S. stocks, and Chan, Hamao, and Lakonishok (1992) find that BE/ME
is also a powerful variable for explaining average returns on Japanese
stocks.

Variables like size, E/P, leverage, and book-to-market equity are all sealed
versions of a firm’s stock price. They can be regarded as different ways of
extracting information from stock prices about the cross-section of expected
stock returns (Ball (1978), Keim (1988)). Since all these variables are scaled
versions of price, it is reasonable to expect that some of them are redundant
for explaining average returns. Our main result is that for the 1963-1990
period, size and book-to-market equity capture the cross-sectional variation in
average stock returns associated with size, E/P, book-to-market equity, and
leverage,

A. Rational Asset-Pricing Stories

Are our results consistent with asset-pricing theory? Since the FM inter-
cept is constrained to be the same for all stocks, FM regressions always
impose a linear factor structure on returns and expected returns that is
consistent with the multifactor asset-pricing models of Merton (1973) and
Ross (1976). Thus our tests impose a rational asset-pricing framework on the
relation between average return and size and book-to-market equity.

Even if our results are consistent with asset-pricing theory, they are not
economically satisfying. What is the economic explanation for the roles of
size and book-to-market equity in average returns? We suggest several paths
of inquiry.

(8) The intercepts and slopes in the monthly FM regressions of returns on
In(ME) and In(BE/ME) are returns on portfolios that mimic the under-
lying common risk factors in returns proxied by size and book-to-market
equity (Fama (1976), chapter 9). Examining the relations between the
returns on these portfolios and economic variables that measure varia-
tion in business conditions might help expose the nature of the eco-
nomic risks captured by size and book-to-market equity.

(b) Chan, Chen, and Hsieh (1985) argue that the relation between size and
average return proxies for a more fundamental relation between ex-
pected returns and economic risk factors. Their most powerful factor in
explaining the size effect is the difference between the monthly returns
on low- and high-grade corporate bonds, which in principle captures a
kind of default risk in returns that is priced. It would be interesting to
test whether loadings on this or other economie factors, such as those of
Chen, Rol), and Ross (1986), can explain the roles of size and book-to-
market equity in our tests.

{(¢) In a similar vein, Chan and Chen (1991) argue that the relation
between size and average return is a relative-prospects effect. The
earning prospects of distressed firms are more sensitive to economic
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conditions. This results in a distress factor in returns that is priced in
expected returns. Chan and Chen construct two mimicking portfolios
for the distress factor, based on dividend changes and leverage. It
would be interesting to check whether loadings on their distress factors
absorb the size and book-to-market equity effects in average returns
that are documented here.

(d) In fact, if stock prices are rational, BE/ME, the ratio of the book value
of a stock to the market's assessment of its value, should be a direct
indicator of the relative prospects of firms. For example, we expect that
high BE/ME firms have low earnings on assets relative to low BE/ME
firms, OQur work (in progress) suggests that there is indeed a clean
separation between high and low BE/ME firms on various measures of
economic fundamentals. Low BE/ME firms are persistently strong
performers, while the economic performance of high BE/ME firms is
persistently weak.

B. Irrational Asset-Pricing Stories

The discussion above assumes that the asset-pricing effects captured by
size and book-to-market equity are rational. For BE/ME, our most powerful
expected-return variable, there is an obvious alternative. The cross-section of
book-to-market ratios might result from market overreaction to the relative
prospects of firms. If overreaction tends to be corrected, BE/ME will predict
the cross-section of stock returns.

Simple tests do not confirm that the size and book-to-market effects in
average returns are due to market overreaction, at least of the type posited
by DeBondt and Thaler (1985). One overreaction measure used by DeBondt
and Thaler is a stock’s most recent 3-year return. Their overreaction story
predicts that 3-year losers have strong post-ranking returns relative to 3-year
winners. In FM regressions (not shown) for individual stocks, the 3-year
lagged return shows no power even when used alone to explain average
returns. The univariate average slope for the lagged return is negative, —6
basis points per month, but less than 0.5 standard errors from 0.

C. Applications

Our main result is that two easily measured variables, size and book-to-
market equity, seem to describe the cross-section of average stock returns.
Prescriptions for using this evidence depend on (a) whether it will persist,
and (b) whether it results from rational or irrational asset-pricing.

It is possible that, by chance, size and book-to-market equity happen to
describe the cross-section of average returns in our sample, but they were and
are unrelated to expected returns. We put little weight on this possibility,
especially for book-to-market equity. First, although BE/ME has long been
touted as a measure of the return prospects of stocks, there is no evidence
that its explanatory power deteriorates through time. The 1963-1990 rela-
tion between BE/ME and average return is strong, and remarkably similar
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for the 1963-1976 and 1977 -1990 subperiods. Second, our preliminary work
on economic fundamentals suggests that high-BE/ME firms tend to be persis-
tently poor earners relative to low-BE/ME firms. Similarly, small firms have
a long period of poor earnings during the 1980s not shared with big firms.
The systematic patterns in fundamentals give us some hope that size and
book-to-market equity proxy for risk factors in returns, related to relative
earning prospects, that are rationally priced in expected returns.

If our results are more than chance, they have practical implications for
portfolio formation and performance evaluation by investors whose primary
concern is long-term average returns. If asset-pricing is rational, size and
BE/ME must proxy for risk. Our results then imply that the performance of
managed portfolios (e.g., pension funds and mutual funds) can be evaluated
by comparing their average returns with the average returns of benchmark
portfolios with similar size and BE/ME characteristics. Likewise, the ex-
pected returns for different portfolio strategies can be estimated from the
historical average returns of portfolios with matching size and BE/ME
properties.

If asset-pricing is irrational and size and BE/ME do not proxy for risk, our
results might still be used to evaluate portfolio performance and measure the
expected returns from alternative investment strategies. If stock prices are
irrational, however, the likely persistence of the results is more suspect.

Appendix
Size Versus §: 1941-1990

Our results on the absence of a relation between B and average stock
returns for 1963-1990 are so contrary to the tests of the Sharpe-Lintner-Black
model by Black, Jensen, and Scholes (1972), Fama and MacBeth (1973), and
(more recently) Chan and Chen (1988), that further tests are appropriate. We
examine the roles of size and B in the average returns on NYSE stocks for
the half-century 19411990, the longest available period that avoids the high
volatility of returns in the Great Depression. We do not include the account-
ing variables in the tests because of the strong selection bias (toward success-
ful firms) in the COMPUSTAT data prior to 1962.

We first replicate the results of Chan and Chen (1988). Like them, we find
that when portfolios are formed on size alone, there are strong relations
between average return and either size or $8; average return increases with g
and decreases with size, For size portfolios, however, size (In(ME)) and 8 are
almost perfectly correlated (—0.98), so it is difficult to distinguish between
the roles of size and @ in average returns.

One way to generate strong variation in § that is unrelated to size is to
form portfolios on size and then on . As in Tables I to III, we find that the
resulting independent variation in £ just about washes out the positive
simple relation between average return and § observed when portfolios are
formed on size alone. The results for NYSE stocks for 1941-1990, are thus
much like those for NYSE, AMEX, and NASDAQ stocks for 1963-1990.
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This appendix also has methodological goals. For example, the FM regres-
sions in Table III use returns on individual stocks as the dependent variable.
Since we allocate portfolio s to individual stocks but use firm-specific values
of other variables like size, 8 may be at a disadvantage in the regressions for
individual stocks. This appendix shows, however, that regressions for portfo-
lios, which put 8 and size on equal footing, produce results comparable to
those for individual stocks.

A. Size Portfolios

Table Al shows average monthly returns and market 8s for 12 portfolios of
NYSE stocks formed on the basis of size (ME) at the end of each year from
1940 to 1989, For these size portfolios, there is a strong positive relation
between average return and 3. Average returns fall from 1.96% per month
for the smallest ME portfolio (14A) to 0.93% for the largest (10B) and g falls
from 1.60 to 0.95. (Note also that, as claimed earlier, estimating 8 as the
sum of the slopes in the regression of a portfolio’s return on the current and
prior month’s NYSE value-weighted return produces much larger 8s for the
smallest ME portfolios and slightly smaller 8s for the largest ME portfolios.)

The FM regressions in Table Al confirm the positive simple relation
between average return and 8 for size portfolios. In the regressions of the
size-portfolio returns on B alone, the average premium for a unit of g8 is
1.45% per month. In the regressions of individual stock returns on 8 (where
stocks are assigned the g8 of their size portfolio), the premium for a unit of §
is 1.39%. Both estimates are about 3 standard errors from 0. Moreover, the
Bs of size portfolios do not leave a residual size effect; the average residuals
from the simple regressions of returns on 8 in Table Al show no relation to
size. These positive SLB results for 19411990 are like those obtained by
Chan and Chen (1988) in tests on size portfolios for 1954-1983.

There is, however, evidence in Table Al that all is not well with the 8s of
the size portfolios. They do a fine job on the relation between size and
average return, but they do a lousy job on their main task, the relation
between § and average return. When the residuals from the regressions of
returns on # are grouped using the pre-ranking Bs of individual stocks, the
average residuals are strongly pesitive for low-3 stocks (0.51% per month for
group 1A) and negative for high-8 stocks (— 1.05% for 10B). Thus the market
lines estimated with size-portfolio s exaggerate the tradeoff of average
return for 8; they underestimate average returns on low-g stocks and overes-
timate average returns on high-8 stocks. This pattern in the B-sorted average
residuals for individual stocks suggests that (a) there is variation in 8 across
stocks that is lost in the size portfolios, and (b) this variation in 8 is not
rewarded as well as the variation in 8 that is related to size.

B. Two-Pass Size-8 Portfolios

Like Table I, Table AIl shows that subdividing size deciles using the
(pre-ranking) Ss of individual stocks results in strong variation in 8 that is
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Table Al

Average Returns, Post-Ranking 8s and Fama-MacBeth Regression Slopes for

Size Portfolios of NYSE Stocks: 1941-1990

At the end of each year ¢t ~ 1, stocks are assigned to 12 portfolios using ranked values of ME. Included are all NYSE stocks
that have a CRSP price and shares for December of year ¢~ 1 and returns for at least 24 of the 60 months ending in
December of year ¢ — 1 (for preranking 4 estimates). The middle 8 portfolios cover size deciles 2 to 9. The 4 extreme
portfolios (14, 1B, 104, and 10B) split the smallest and largest deciles in half. We compute cqual-weighted returns on the
portfolios for the 12 months of year ¢ using all surviving stocks, Average Return is the time-series average of the monthly
portfolio returns for 1941-18990, in percent. Avernge firms is the average number of stocks in the portfolios each month.
The simple Bs are estimated by regressing the 1941-1990 sample of post-ranking monthly returns for a size portfolio on
the current month’s value-weighted NYSE portfolio return, The sum 88 are the sum of the slopes from a regression of the
post-ranking monthly returns on the cwrrent and prior month’s VW NYSE returns.

The independent variables in the Fama-MacBeth regressions are defined for each firm at the end of December of each
year t — 1. Stocks are assigned the post.ranking {sum) B of the size portfolio they are in at the end of year ¢ — 1. ME is
price times shares outstanding at the end of year £ — 1. In the individual-stock regressions, these values of the explanatory
variables are matched with CRSP returns for each of the 12 months of yeer £ The portfolio regressions match the
equal-weighted portfolio returns with the equal-weighted averages of 8 and In(ME) for the surviving stocks in each month
of year ¢, Slope is the average of the (600) monthly FM regression slopes and SE is the standard error of the average siope.
The residuals from the monthly regressions for year ¢ are grouped into 12 portfolios on the basis of size (ME) or
pre-ranking 8 (estimated with 24 to 60 months of data, as available) at the end of year ¢ — 1. The average residuals are
the time-series averages of the monthly equal-weighted portfolio residuals, in percent. The average residuals for
regressions (1) and (2) (not shown) are quite similar to those for regressions (4) and (5) (shown).

Portfolios Formed on Size

1A 1B 2 3 4 5 6 7 & 9 10A 108
Ave. return 1.96 1.59 1.44 1.36 1.28 1.24 1.23 1.17 1.15 113 0.97 0.93
Ave. firms 57 56 110 107 107 108 111 113 115 118 59 59
Simple 8 129 1.24 1.21 1.19 1.16 113 1.13 1.12 1.09 1.05 1.00 0.98
Standard error 0.07 0.06 0.04 0.03 0.02 002 0.02 0.02 0.01 0.01 0.01 0.01
Sum 8 1.60 144 1.37 1.32 1.26 1.23 118 117 112 1.06 0.99 0.95

Standard error 0.10 0.06 0.05 0.04 0.03 0.03 0.03 0.02 0.02 0.01 0.01 0.01
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Table Al—Continued

Portfolio Regressions Individual Stock Regressions
LB (2) In(ME) (3} 8 and In(ME) 4B (5) In(ME) (6) 8 and In(ME)
Slope 1.45 -0.137 3085 0.149 1.39 -0.133 0.71 -0 060
SE 0.47 0.044 1.51 0115 0.46 0.043 0.81 0 062
Average Residuals for Stocks Grouped on Size
1A 1B 2 3 4 5 6 7 8 9 10A 10B
Regression (4) 0.17 0.00 -004 -0.06 -0.05 -0.04 000 -003 0.03 008 0.01 004
Standard error 0.11 0.06 0.04 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.05 0.06
Regression (5) 0.30 0.02 -005 -006 -0.08 ~-0.07 -0.03 -0.04 0.02 0.08 0.01 0.13
Standard error 0.14 0.07 004 °0.04 004 004 0.04 0.03 0.03 0.03 0.04 007
Regression (6) 020 002 -005 -007 -008 -006 -001 -002 0.04 009 0.00 0.06
Standard errvor 0.10 0.06 0.04 004 004 0.04 0.03 0.03 0.03 0.03 005 0056
Average Residuals for Stocks Grouped on Pre-Ranking 8
1A 1B 2 3 4 5 6 7 8 9 10A 108

Regression (4) 0.51 o0.61 0.38 0.32 0.16 0.12 0.03 ~0.10 -0.27 -0.31 -066 -1.05
Standard error 0.21 0.19 0.13 0.08 004 0.08 0.04 005 0.09 011 018 0.23
Regression (5) —0.10 0.00 0.02 0.08 0.05 0.07 0.05 0.00 ~003 -001 -011 -033
Standard error 0.11 0.10 0.07 0.05 0.04 0.03 0.03 0.04 0.05 0.07 010 013
Regression (6) 0.08 0.25 0.13 0.19 0.11 0.14 0.09 001 -0.11 -0.12 -0.38 -070
Standard error 041 0.37 0.24 0.14 007 0.04 0.04 0.09 0.18 0.21
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Properties of Portfolios Formed on Size and Pre-Ranking B: NYSE Stocks
Sorted by ME (Down) then Pre-Ranking 8 (Across): 1941-1990
At the end of year ¢ — 1, the NYSE stocks on CRSP are assigned to 10 size (ME) portfolics Each size decile is subdivided
into 10 B portfolios using preranking fs of individual stocks, estimated with 24 to 60 monthly returns (as available)
ending in December of year ¢ — 1. The equal-weighted monthly returns on the resulting 100 porifolios are then caleulated
for year ¢ The average returns are the time-series averages of the monthly returns, in percent. The post-ranking f8s use
the full 1941-1990 sample of post-ranking returns for each portfolio. The pre- and post-ranking s are the sum of the
slopes from a regression of monthly returns on the current and prior month's NYSE value-weighted market return. The
average size for a portfolio is the time-series average of each month’s average value of In(ME) for stocks in the portfalio.
ME is denominated in millions of dollars. There are, on average, about 10 stocks in each size-8 portfolic each month. The
All column shows parameter values for equal-weighted size-decile (ME) portfolios. The All rows show parameter values for

Table Al

equal-weighted portfolios of the stocks in each 8 group.

All Low-8 82 B-3 84 B-6 g-6 817 B8 B9 High-6
Panel A: Average Monthly Return (in Percent)
All 1.22 1.30 1.32 1.35 1.36 1.34 1.29 1.34 1.14 1.10
Small-ME 1.78 1.74 1.76 2.08 1.91 1.92 1.72 1.97 1.91 1.56 146
ME-2 1.44 141 1.35 1.33 161 1.72 1.59 1.40 1.62 1.24 111
ME-3 1.36 1.21 1.40 1.22 1.47 1.34 1.51 1.33 1.57 1.33 121
ME-4 1.28 1.26 1.29 1.19 1.27 1.51 1.30 1.19 1.56 1.18 1.00
ME-5 1.24 1.22 1.30 1.28 1.33 1.21 1.37 1.41 1.31 0.92 1.06
ME-6 1.23 1.21 1.32 137 1.09 1.34 1.10 1.40 1.21 1.22 1.08
ME-7 1.17 1.08 1.23 1.37 1.27 1.19 1.34 1.10 1.11 0.87 1.17
ME-8 1.156 1.06 1.18 1.26 1.25 1.26 1.17 1.18 1.05 1.08 1.04
ME-9 1.13 0.99 1.13 1.00 1.24 1.28 1.31 1.15 1.11 1.09 1.056
Large-ME 0.95 0.99 1.01 1.12 1.01 0.89 0.95 0.95 1.00 0.90 0.68
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Table AIl- Continued

8-2 )

All Low-8 3-3 B84 B85 3-6 B-7 3-8 5-9 High-8
Panel B: Post-Ranking 8
All 0.76 0.95 1.05 1.14 122 1.26 134 1.38 1.49 169
Small-ME 162 1.17 1.40 1.31 1.50 1.46 1.50 169 1.60 1.75 1.92
ME.2 1.37 0.86 1.09 1.12 1.24 139 1.42 1.48 1.60 1.69 1.91
ME-3 1.32 0.88 0.96 1.18 1.19 1.33 1.40 1.43 1.56 164 1.74
ME-4 1.26 0.69 0.95 1.06 1.15 124 129 146 1.43 1.64 1.83
ME-5 1.23 0.70 095 1.04 1.10 1.22 1.32 1.34 1.41 1.56 1.72
ME-6 1.19 0.68 0.86 1.04 1.13 1.20 1.20 135 1.36 1.48 1.70
ME-7 1.17 067 0.88 0.95 114 1.18 1.26 1.27 132 1.44 1.68
ME-8 1.12 0.64 0.83 099 1.06 1.14 1.14 1.21 1.26 1.39 1.58
ME.9 1.06 0.68 0.81 0.94 0.96 1.06 1.11 1.18 1.22 1.25 1.46
Large-ME 097 065 0.73 090 0.91 0.97 1.01 1.01 1.07 1.12 1.38
Panel C: Average Size (In(ME))
All 4.39 4.39 4.40 4 40 4.39 4.40 4 38 4.37 4 37 4.34
Small-ME 193 2.04 1.99 2.00 196 1.92 1.92 191 1.80 187 1.80
ME-2 2.80 2,81 2.79 2.81 2.83 280 279 2.80 2.80 2.79 2.79
ME-3 3.27 3.28 3.27 328 3.27 3.27 3.28 3.29 3.27 3.27 3.26
ME-4 3.67 3.67 3.67 3.67 3.68 3.68 3.67 3.68 3.66 3.67 3.67
ME-5 4.06 4.07 4.06 4.05 4.06 4.07 4.06 4 085 4.05 4.06 4.06
ME-6 445 4.45 4,44 4.46 4.45 4.45 4 45 4.45 4.44 4.45 4.45
ME-7 4.87 4,86 4.87 4.86 487 4.87 4.88 4.87 4.87 485 4.87
ME-8 5.36 5.38 5.38 5.38 5.35 5.36 5.37 5.37 5.36 535 5.34
ME-9 5.98 5.96 5.98 5.99 6 00 5.98 5.98 5.97 5.95 596 5.96
Large-ME 7.12 7.10 7.12 7.16 7.17 720 7.29 7.14 7 04 6.83
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independent of size. The § sort of a size decile always produces portfolios with
similar average In(ME) but muck different (post-ranking) Bs. Table All also
shows, however, that investors are not compensated for the variation in 8
that is independent of size. Despite the wide range of 8s in each size decile,
average returns show no tendency to increase with 8. AIl

The FM regressions in Table AIII formalize the roles of size and § in NYSE
average returns for 1941-1990. The regressions of returns on g alone show
that using the Bs of the portfolios formed on size and 3, rather than size
alone, causes the average slope on § to fall from about 1.4% per month (Table
AD to about 0.23% (about 1 standard error from 0). Thus, allowing for
variation in & that is unrelated to size flattens the relation between average
return and B, to the point where it is indistinguishable from no relation at
all.

The flatter market lines in Table AIll succeed, however, in erasing the
negative relation between g and average residuals observed in the regres-
sions of returns on 8 alone in Table AL Thus, forming portfolios on size and 8
(Table AII) produces a beiter description of the simple relation between
average return and B than forming portfolios on size alone (Table Al). This
improved description of the relation between average return and $ is evi-
dence that the 8 estimates for the two-pass size-8 portfolios capture variation
in true @s that is missed when portfolios are formed on size alone.

Unfortunately, the flatter market lines in Table AIIl have a cost, the
emergence of a residual size effect. Grouped on the basis of ME for individual
stocks, the average residuals from the univariate regressions of returns on
the Bs of the 100 size-3 portfolios are strongly positive for small stocks and
negative for large stocks (0.60% per month for the smallest ME group, 1A,
and ~0.27% for the largest, 10B). Thus, when we allow for variation in 8
that is independent of size, the resulting fs leave a large size effect in
average returns. This residual size effect is much like that observed by Banz
(1981) with the Bs of portfolios formed on size and 8.

The correlation between size and f is -~ 0.98 for portfolios formed on size
alone. The independent variation in § obtained with the second-pass sort on
@ lowers the correlation to — 0.50. The lower correlation means that bivariate
regressions of returns on B and In(ME) are more likely to distinguish true
size effects from true f effects in average returns.

The bivariate regressions (Table ATIII) that use the Bs of the size-8 portfo-
lios are more bad news for 8. The average slopes for In(ME) are close to the
values in the univariate size regressions, and almost 4 standard errors from
0, but the average slopes for 8 are negative and less than 1 standard error
from 0. The message from the bivariate regressions is that there is a strong
relation between size and average return. But like the regressions in Table
AITI that explain average returns with g8 alone, the bivariate regressions say
that there is no reliable relation between 8 and average returns when the
tests use Bs that are not close substitutes for size. These uncomfortable SLB
results for NYSE stocks for 1941-1990 are much like those for NYSE,
AMEX, and NASDAQ stocks for 1963-1990 in Table IIL.
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C. Subperiod Diagnostics

Our results for 1941-1990 seem to contradict the evidence in Black,
Jensen, and Scholes (BJS) (1972) and Fama and MacBeth (FM) (1973) that
there is a reliable positive relation between average return and 8. The s in
BJS and FM are from portfolios formed on # alone, and the market proxy is
the NYSE equal-weighted portfolio. We use the 8s of portfolios formed on size
and B, and our market is the value-weighted NYSE portfolio. We can report,
however, that our inference that there isn’t much relation between §8 and
average return is unchanged when (a) the market proxy is the NYSE EW
portfolio, (b) portfolios are formed on just (pre-ranking) f3s, or (c) the order of
forming the size-8 portfolios is changed from size then § to 8 then size.

A more important difference between our results and the earlier studies is
the sample periods. The tests in BJS and FM end in the 1960s. Table AIV
shows that when we split the 50-year 1941-1990 period in half, the univari-
ate ¥M regressions of returns on 8 produce an average slope for 1941--1965
(0.50% per month, ¢ = 1.82) more like that of the earlier studies. In contrast,
the average slope on 8 for 19661990 is close to 0 (—0.02, ¢ = 0.06).

But Table AIV also shows that drawing a distinction between the results
for 1941-1965 and 1966--1990 is misleading. The stronger tradeoff of average
return for 8 in the simple regressions for 1941-1965 is due to the first 10
years, 1941-1950. This is the only period in Table AIV that produces an
average premium for § (1.26% per month) that is both positive and more than
2 standard errors from 0. Conversely, the weak relation between § and
average return for 1966-1990 is largely due to 1981-1990. The strong
negative average slope in the univariate regressions of returns on g for
1981-1990 (—1.01, ¢t = —2.10) offsets a positive slope for 1971-1980 (0.82,
t=1.27).

The subperiod variation in the average slopes from the FM regressions of
returns on B alone seems moot, however, given the evidence in Table AIV
that adding size always kills any positive tradeoff of average return for 8 in
the subperiods. Adding size to the regressions for 1941-1965 causes the
average slope for § to drop from 0.50 (¢ = 1.82) t0 0.07 (¢ = 0.28). In contrast,
the average slope on size in the bivariate regressions (~0.16, t = ~2.97) is
close to its value (—~0.17, £ = —2.88) in the regressions of returns on In(ME)
alone. Similar comments hold for 1941-1950. In short, any evidence of a
positive average premium for 8 in the subperiods seems to be a size effect in
disguise.

D. Can the SLB Model Be Saved?

Before concluding that 8 has no explanatory power, it is appropriate to
consider other explanations for our results. One possibility is that the varia-
tion in B produced by the g sorts of size deciles in just sampling error. If so, it
is not surprising that the variation in # within a size decile is unrelated to
average return, or that size dominates B in bivariate tests. The standard
errors of the (s suggest, however, that this explanation cannot save the SLB
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Table AIIX

Average Slopes, Their Standard Errors (SE), and Average Residuals from
Monthly FM Regressions for Individual NYSE Stocks and for Porifolios Formed

on Size and Pre-Ranking §: 1941-1990
Stocks are assigned the post-ranking 8 of the size-8 portfolio they are in at the end of year £ — 1 (Table ATL). In(ME) is the
natural log of price times shares outstanding at the end of year ¢ — 1. In the individual-stock regressions, these values of
the explanatory variables are matched with CRSF returns for each of the 12 months in year t. The portfolio regressions
match the equal-weighted portfolio returns for the size-8 portfolios (Table AIL) with the equal-weighted averages of § and
1n(ME) for the surviving stocks in each month of year ¢. Slope is the time-series average of the monthly regression slopes
from 19411990 (600 months); SE is the time-series standard error of the average slope.

The residuals from the monthly regressions in year ¢ are grouped into 12 portfolios on the basis of size or pre-ranking 8
(estimated with 24 to 60 months of returns, as available) as of the end of year ¢ — 1. The average residuals are the
time-series averages of the monthly equal-weighted averages of the residuals in percent. The average residuals (not
shown) from the FM regressions (1) to (3) that use the returns on the 100 size-8 portfolios as the dependent variable are
always within 0.01 of those from the regressions for individual stock returns. This is not surprising given that the
correlation between the time-series of 1941-1990 monthly FM slopes on § or In(ME) for the comparable portfolio and
individual stock regressions is always greater than 0.99.

Portfolio Regressions Individual Stock Regressions
g 2) In(ME) (3) 8 and In(ME) 48 (5) In(ME) (6) 8 and In(ME)
Slope 0.22 -0.128 -0.13 -0.143 0.24 -0.133 -0.14 -0.147
SE 0.24 0.043 0.21 0.039 0.23 0.043 0.21 0.039

Average Residuals for Stocks Grouped on Size
1A 1B 2 3 4 5 6 7 8 9 10A 10B

Regression (4) 0.60 0.26 0.13 0.06 -001 -0.03 -003 ~0.09 -010 -0.11 -0.25 -0.27
Standard error 0.21 0.10 0.06 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.06 0.08

Regression (5) 0.30 002 -0.05 -0.06 -0.08 -0.07 -003 -0.04 0.02 0.08 0.01 0.13
Standard error 0.14 0.07 0.04 0.04 0.04 0.04 0.04 0.03 0.03 0.03 0.04 0.07

Regression (6) 0.31 0.02 -0.05 -0.06 -0.09 -0.07 -0.03 ~-0.04 0.02 0.08 0.01 0.13
Standard error 0.14 0.07 0.04 0.04 0.04 0.04 0.04 0.03 0.03 0.03 0.04 0.07
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Table AIII—Continued

Portfolio Regressions Individual Stock Regressions
e (2) In(ME) (3) 8 and In(ME) @8 (5) In(ME) (6) 8 and In(ME)
Average Residuals for Stocks Grouped on Pre-Ranking 3

1A 1B 2 3 4 5 6 7 8 9 10A  10B
Regression (4) -0.08 0.03 -001 008 0.04 0.08 0.04 0.02 -0.03 0.02 -011 -0.32
Standard error 0.07 0.05 0.03 0.03 0.03 0.03 0.04 0.04 004 0.04 0.06 0.07
Regression (5) ~0.10 0.00 0.02 0.09 0.05 0.07 0.05 0.00 -0.03 -0.01 -0.11 -0.33
Standard error 0.11 0.10 0.07 0.05 0.04 0.03 0.03 0.04 0.05 0.07 010 0.13
Regression (6) -0.17 -0.07 -0.02 0.07 0.04 006 0.05 0.03 0.00 0.04 -0.0¢4 -0.28
Standard error 0.05 0.04 0.03 003 0.03 0.03 0.03 0.04 0.04 0.06 0.07
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Table ATV

Subperiod Average Returns on the NYSE Value-Weighted and

Equal-Weighted Portfolios and Average Values of the

Intercepts and Slopes for the FM Cross-Sectional Regressions

stock regressions is always greater than 0.99.)

of Individual Stock Returns on § and Size (In(ME))
Mean is the average VW or EW return or an average slope from the monthly cross-sectional regressions of individual stock
returns on § and/or In(ME). Std is the standard deviation of the time-series of returns or slopes, and ¢(Mn) is Mean over
its time-series standard error. The average slopes (not shown) from the FM regressions that use the returns on the 100
size-f portfolics of Table AIl as the dependent variable are quite close to those for individual stock returns. (The
cotrelation between the 1941-1990 month-by-month slopes on S or In(ME) for the comparable portfolio and individual

Panel A
1941-1990 (600 Mos.) 1941-1965 (300 Mos.) 1966-1990 (300 Mos.)
Variable Mean Std £(Mn) Mean Std t(Mn) Mean Std t(Mn)
NYSE Value-Weighted (VW) and Equal-Weighted (EW) Portfolio Returns
vw 0.93 4.15 549 1.10 3.58 5.30 0.76 4.64 2.85
EW 1.12 5.10 5.37 1.33 442 5.18 0.91 5.70 2.17
Ry=a+byb,+e,
a 0.98 3.93 6.11 0.84 3.18 4,56 1.13 4.57 4.26
b, 0.24 5.52 1.07 0.50 4.75 1.82 ~0.02 6.19 -006
R, =a+ by, In(ME ) + ¢,
a 1.70 8.24 5.04 1.88 6.43 5.06 1.61 9.72 2.69
bg -0.13 1.06 -3.07 -0.17 1.01 -2.88 -0.10 1.11 -1.54
R, =a+hy,8, + by In(ME,) + ¢,
a 1.97 6.16 7.84 1.80 4.77 6.52 2.14 7.29 5.09
b, -0.14 5.05 ~0.66 0.07 4.15 0.28 -0.34 5.80 - 1.01
by -0.15 0.96 -3.75 -0.16 0.94 —-2.97 -0.13 0.99 ~2.34
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Table AIV—Continued

Panel B:
1941-1950 1951-1960 1961-1970 1971-1980 1981-1990
Return Mean t(Mn) Mean t(Mn) Mean t(Mn) Mean £(Mn) Mean t(Mn)
NYSE Value-Weighted (VW) and Equal-Weighted (EW) Portfolio Returns
VW 1.05 2.88 1.18 3.95 0.66 1.84 0.72 1.67 1.04 2.40
EW 1.59 3.16 1.13 3.76 0.88 1.96 1.04 1.82 0.95 2.01
A R,=a+ buﬁ“ + ey
a 0.24 0.66 1.41 6.36 0.64 1.94 0.27 0.62 2.35 5.99
b, 1.26 2.20 -0.19 —0.63 0.32 0.72 0.82 1.27 -1.01 -2.10
R, = a+ by In(ME ;) + ¢,

a 2.63 3.47 1.08 2.73 1.78 2.50 2.18 2.03 0.82 1.20
by -0.37 -2.90 0.03 0.53 -0.17 -~2.19 -0.20 ~1.57 0.04 0.57
R, ,=a+by,B8,+ by In(ME,) + ¢,

a 2.14 3.93 1.38 4.03 2.01 4,16 1.50 2.12 2.84 4.25
by 0.34 0.75 -0.17 -0.53 -011 -0.27 041 0.75 ~1.14 -2.16
bs -0.24 —2.92 0.01 | 0.20 -0.18 -2.89 -0.16 ~1.50 -0.07 ~0.84

suanga)y yo038 pagoadxiy Jo uor0ag-ss0.4y) Y],

£9¥



464 The Journal of Finance

model. The standard errors for portfolios formed on size and 8 are only
slightly larger (0.02 to 0.11) than those for portfolios formed on size alone
(0.01 to 0.10, Table AT). And the range of the post-ranking 8s within a size
decile is always large relative to the standard errors of the Bs.

Another possibility is that the proportionality condition (1) for the varia-
tion through time in true Bs, that justifies the use of full-period post-ranking
Bs in the FM tests, does not work well for portfolios formed on size and 8. If
this is a problem, post-ranking @s for the size-8 portfolios should not be
highly correlated across subperiods. The correlation between the half-period
(1941-1965 and 1966-19930) Bs of the size-8 portfolios is 0.91, which we take
to be good evidence that the full-period f estimates for these portfolios are
informative about true Bs. We can also report that using 5-year s (pre- or
post-ranking) in the FM regressions does not change our negative conclusions
about the role of 8 in average returns, as long as portfolios are formed on 8
as well as size, or on B alone.

Any attempt to salvage the simple positive relation between 8 and average
return predicted by the SL.B model runs into three damaging facts, clear in
Table AIL (a) Forming portfolios on size and pre-ranking 8s produces a wide
range of post-ranking fs in every size decile. (b) The post-ranking 8s closely
reproduce (in deciles 2 to 10 they exactly reproduce) the ordering of the
pre-ranking fs used to form the B-sorted portfolios. I seems safe to conclude
that the increasing pattern of the post-ranking f8s in every size decile
captures the ordering of the true 8s. (¢) Contrary to the SLB model, the 8
sorts do not produce a similar ordering of average returns. Within the rows
(size deciles) of the average return matrix in Table AIl, the high-8 portfolios
have average returns that are close to or less than the low-8 portfolios.

But the most damaging evidence against the SLB model comes from the
univariate regressions of returns on § in Table AIIL. They say that when the
tests allow for variation in 8 that is unrelated to size, the relation between 8
and average return for 1941-1990 is weak, perhaps nonexistent, even when
8 is the only explanatory variable. We are forced to conclude that the SLB
model does not describe the last 50 years of average stock returns.
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Table 1
___Cost of Equity Model Results
[Method Model Result||
|Discounted Cash Flow | 11.90% ﬂ
Ex Ante Risk Premium | 10.90%
Ex Post Risk Premium 10.60% |
Historical CAPM 10.20%
DCF CAPM 11.50%
|Average 11.00%
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ATMOS ENERGY

SCHEDULE 1

SUMMARY OF DISCOUNTED CASH FLOW ANALYSIS

FOR NATURAL GAS COMPANIES

Company

AGL Resources
Atmos Energy

EQT Corp.

National Fuel Gas
Nicor Inc.

NiSource Inc.
Northwest Nat. Gas
ONEOK Inc.
Piedmont Natural Gas
South Jersey Inds.
Southwest Gas
Market-Weighted Average

0.430
0.330
0.220
0.325
0.465
0.230
0.395
0.400
0.270
0.298
0.238

1.72
132
0.88
1.34
1.86
0.92
1.58
1.68
1.08
1.19
0.95

Po

31.017
25.230
35.962
35.078
33.610
11.570
43.398
29.035
23,733
34.848
21.663

Growth
4.25%
5.00%
9.00%
8.50%
4.33%
3.00%
4.75%
7.25%
6.93%
9.67%
6.00%

Cost of

Equity
10.5%
11.0%
11.9%
12.9%
10.6%
12.0%
8.9%
13.8%
12.2%
13.7%
10.9%
11.9%
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ATMOS ENERGY
SCHEDULE 1 (continued)
UE LINE SAFETY RANKS AND STANDARD & POOR’S BOND RATINGS
FOR PROXY GAS COMPANIES

Company
AGL Resources
Atmos Energy
EQT Corp.
National Fuel Gas
Nicor Inc.
NiSource Inc.
Northwest Nat. Gas
ONEOK Inc.
Piedmont Natural Gas
South Jersey Inds.
Southwest Gas
Market-Weighted Average
Simple Average

Safety  S&P BOND
Rank  RATING

A-
BBB+
BBB
BBB
AA
BBB-
AA-
BBB
A
BBB+
BBB
2.5 BBB+

24  A-toBBB+

LY NN W o W W N W RN

S&P BOND
RATING
(Numerical)

5

S NN R NN

i
W

Market Cap $
(Mil)
2,598
2,499
5,024
3,227
1,648
3,539
1,183
3,485
1,796
1,099
1,083



Line No. Date DCF BondYield  Risk Premium

1 Jun-98 0.1154 0.0703 0.0451

2 Jul-98 0.1186 0.0703 0.0483

3 Aug-98 0.1234 0.0700 0.0534

4 Sep-98 0.1273 0.0683 0.0680

6 Oct-98 0,1260 0.0696 0.0564

6 Nov-98 0.1211 0.0703 0.0508

7 Dec-98 0.1185 0.0691 0.0454

8 Jan-99 0.1195 0.0697 0.0498

9 Feb-99 0.1243 0.0708 0.0534
10 Mar-99 0.1257 0.0726 0.0531
11 Apr89 0.1260 0.0722 0.0538
12 May-99 0.1221 0.0747 0.0474
13 Jun-99 0.1208 0.0774 0.0434
14 Jul-99 01222 0.0771 0.0451
15 Aug-99 01220 0.0791 0.0429
16 Sep-99 0.1226 0.0793 0.0433
17 Oct-99 0.1233 0.0808 0.0427
18 Nov-g9 0.1240 0.0794 0.0446
19 Dec-99 0.1280 0.0814 0.0466
20 Jan-00 0.1301 0.0835 0.0465
21 Feb-00 0.1344 0.0825 0.0519
22 Mar-00 0.1344 0.0828 0.0516
23 Apr00 0.1316 0.0829 0.0487
24 May-00 0.1292 0.0870 0.0422
25 Jun-00 0.1295 0.0836 0.0459
26 Jul-00 01317 0.0825 0.0492
27 Aug-00 0.1290 0.0813 0.0477
28 Sep-00 0.1257 0.0823 0.0434
29 Oct-00 0.1260 0.0814 0.0446
30 Nov-00 0.1251 0.0811 0.0440
31 Dec-0D 0.1239 00784  * 00455
32 Jan-01 0.1261 0.0780 - 0.048%
33 Feb-01 0.1261 0.0774 0.0487
34 Mar-01 0.1275 0.0768 0.0507
35 Apr01 01227 0.0794 0.0433
36 May-01 0.1302 0.0799 0.0503
37 Jun-01 0.1304 0.0785 0.0519
38 Jul-01 0.1338- 00778 0.0560
39 Aug-01 01327 0.0758 0.0568
40 Sep-01 0.1268 0.0776 0.0493
41 Oct-01 0.1268 0.0763 00506
42 Nov-01 0.1268 0.0757 0.0514
43 Dec-01 0.1254 0.0783 0.0471
44 Jan-02 0.1236 0.0766 0.0470
45 Feb-02 0.1241 0.0754 0.0487
46 Mar-02 0.118¢ 0.0776 0.0413
47 Apr-02 0.1158 0.0757 0.0402
48 May-02 0.1162 0.0752 0.0410
49 Jun-02 0.1170 0.074 0.0429
50 Jul02 0.1242 0.0731 0.0511
51 Aug-02 0.1234 0.0717 0.0517
52 Sep-02 0.1260 0.0708 0.0552
53 Oct-02 0.1250 00723 0.0527
54 Nov-02 01221 0.0714 0.0507
55 Dec-02 0.1216 0.0707 0.0508
56 Jan-03 0.1219 0.0706 0.0513
57 Feb-03 04232 0.0693 0.0539
58 Mar-03 0.1195 0.0679 0.0516
§9 Apr-03 0.1162 0.0864 0.0498
60 May-03 0.1126 0.0636 0.0480
81 Jun-03 0.1114 0.0621 0.0493
62 Jul-03 01127 0.0657 0.0470
63 Aug-03 0.1139 0.0678 0.0461
64 Sep-03 01127 0.0656 0.0471
65 Oct-03 0.1123 0.0643 0.0480
66 Nov-03 0.1089 0.0637 0.0452

67 Dec-03 0.1071 o.0627 0.0444



68 Jan-04
69 Feb-04
70 Mar-04
71 Apr-04
72 May-04
73 Jun-04
74 Jul-04
75 Aug-04
76 Sep-04
77 Oct-04
78 Nov-04
79 Dec-04
80 Jan-05
81 Feb-05
82 Mar-05
83 Apr-05
84 May-08
85 Jun-05
86 Jul-05
87 Aug-085
88 Sep056
89 Qct-05
80 Nov-05
91 Dec-05
92 Jan-06
93 Feb-06
94 Mar-06
95 Apr-06
96 May-06
97 Jun-06
98 Jul-06
99 Aug-06
100 Sep-06
101 Oct-06
102 Nov-06
103 Dec-08
104 Jan-07
105 Feb-07
108 Mar-07
107 Ape-07
108 May-07
109 Jun-07
110 Ju-07
111 Aug-07
112 Sep-07
113 Oct-07
114 Nov-07
115 Dec-07
116 Jan-08
117 Feb-08
118 Mar-08
119 Apr-08
120 May-08
121 Jun-08
122 Jui-08
123 Aug-08
124 Sep-08
125 Oct-08
126 Nov-08
127 Dec-08
128 Jan-09
128 Feb-09
130 Mar-09
131 Apr08
132 May-09
133 Jun-09
134 Jul-08
135 Average

0.1058
0.1039
0.1037
0.1041
0.1045
0.1038
0.1011
0.1008
0.0976
0.0074
0.0962
0.0870
0.0960
0.0979
0.0979
0.0988
0.0981
0.0976
0.0986
0.0069
0.0980
0.0830
0.1049
0.1045
0.0982
0.1124
0.1127
0.1100
0.1056
0.1049
0.1087
0.1041
0.1053
0.1030
0.1033
0.1036
04013
0.1018
0.1018

0.1007°

0.0067
0.0870
0.1006
0.1021
0.1014
0.1080
0.1083
0.1084
0.1113
0.1139
0.1147
0.1167
0.1069
0.1062
0.1086
0.1123
0.1130
01213
0.1221
0.1182
04131
0.1156
0.1198
0.1146
0.1225

- 01208

0.1166
0.1145

0.0615
0.0615
0.0557
0.0635
0.0662
0.0646
0.0627
0.0614
0.0598
0.0594
0.0597
0.0592
0.0578
0.0561
0.0583
0.0564
0.0563
0.0540
0.0851
0.0550
0.0552
0.0579
0.0688
0.0580
0.0575
0.0582
0.0598
0.0629
0.0642
0.0640
0.0837
0.0620
0.0600
0.0598
0.0580
0.0581
0.0596
0.0590
0.0585
0.0597
0.0599
0.0630
0.0625
0.0624
0.0618
0.0611
0.0587
0.0616
0.0602
0.0621
0.0621
0.0629
0.0627
0.0638
0.0640
0.0637
0.0649
0.0756
0.0760
0.0654
0.0639
0.0630
0.0642
0.0648
0.0649
0.0620
0.0597
0.0679

0.0444
0.0424
0.0440
0.0408
00383
0.0300
0.0384
0.0394
0.0378
0.0380
0.0365
0.0378
0.0412
0.0418
0.03%6
0.0424
0.0427
0.0436
0.0416
0.0419
00426
0.0411
0.0461
0.0465
0.0407
0.0542
0.0529
0.0471
0.0414
0.0409
0.0450
0.0421
0.0453
0.0432
0.0453
0.0454
0.0417
0.0428
0.0433
0.0410
0.0368
0.0340
0.0381
0.0397
0.0396
0.0469
0.0486
0.0468
0.0511
0.0518
0.0526
0.0538
0.0442
0.0424
0.0446
0.0486
0.0481
0.0467
0.0461
0.0508
0.0492
0.0524
0.0556
0.0498
0.0576
0.0588
0.0569
0.0466



AGL

Month Ending  High

Jun-98
Jul-98
Aug-98
Sep-98
Oct-98
Nov-88
Dec-98
Jan-99
Feb-93
Mar-93
Apr-99
May-99
Jun-93
Jul-99
Aug-88
Sep-99
Oct-99
Nov-99
Dec-99
Jan-00
Feb00
Mar-00
Apr-00
May-00
Jun-00
Jul-00
Aug-00
Sep-00
Qct-00
Nov-00
Dec-00
Jan-01
Feb-01
Mar-01
Apr01
May-01

20.00
2056
19.44
19.56
2119
22.00
23.38
2338
2006
2000
18.94
19.06
19.44
20.75
19.19
18.88
17.88
18.19
19.00
18.00
17.44
18.38
18.31
18.44
17.31
18.19
19.56
2050
2094
23.00
23.19
22.31
2194
2198
2286
2425

AGL
Low
19.38
18.56
17.94
17.69
18.81
20.31
21,19
19.81
18.31
17.50
16.81
17.88
18.44
18.50
17.88
15.63
15.56
17.19
16.56
16.00
16.00
16.75
16.88
15,75
15.50
16.06
17.91
18.75
18.81
19.88
2144
19.50
20.00
20,01
20.90
210

AGL
Average
19.69
19.56
18.69
18.63
2000
2116
22.28
2159
19.19
18.75
17.88
1847
18.94
19.63
18.53
17.25
16.72
18.19
17.78
17.00
16.72
17.56
17.59
17.09
16.41
17.13
18.73
19.63
10.88
2144
22.31
20.91
20.97
21.00
21.88
23.18

AGL
Dividend
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08

AGL
Growth
4.32%
4.36%
4.43%
4.54%
4.54%
4.54%
4.54%
4.54%
4.59%
4.66%
4.66%
4.66%
4.66%
461%
466%
4.66%
4,89%
5.16%
5.16%
5.16%
5.24%
5.24%
5.24%
6.36%
5.36%
5.96%
5.96%
5.96%
5.96%
5.95%
5.95%
5.95%
5.95%
5.95%
551%
6.50%

AGL
DCF
10.48%
10.56%
10.93%
11.07%
10.61%
10.27%
9.98%
10.15%
10.83%
11.15%
11.48%
11.25%
11.08%
10.80%
11.23%
11.73%
12.21%
11.89%
12.05%
12.37%
12.58%
1222%
1221%
12.54%
12.85%
13.17%
12.54%
12.23%
12.15%
11.68%
11.45%
11.83%
11.81%
11.80%
11.10%
11.92%

AGL ATO
DCF  High

00073 3050
0.0076 3094
0.0061 3050
0.0060 28.88
00050 3094
00058 3225
00056 3225
0.0067 3300
00072 2969
00071 2625
00065 2738
00062 2594
00060 2631
00057 2625
00059  26.38
00062 2550
00058  25.00
0.0057 2363
00059 2269
00065 2050
00067 1825
00062 1888
00067 1688
00072 1838
00073 2056
00055 2063
00052 2325
00048  22.38
00056  23.13
0.0055 2544
0.0055 2625
00060 2575
0.0060  24.70
00059 2399
0.0048  24.05
00049 2398

ATO
Low

28.25
28.25
2763
2475
2813
29.19
2763
28.88
23.25
22.75
23.88
2375
2438
2413
24.25
2375
22.50
22.00
19.63
16.75
15.69
15.25
14.25
14.94
17.50
17.75
20.00
19.50
19.19
2300
2158

2325

22.51
20.85
2145
2245

Average

20.88
2959
29.06
26.81
29.53
30.72
2904
3094
2647
24.50
25.63
24.84
2534
25.19
2531
2463
2375
2281
21.16
18.63
16.97
17.06
15.56
16.66
19.03
19.19
2163
2094
21.16
2422
23.91
2450
2361
2242
22.60
2322

ATO
Dividend Growth
106 853%
106 8.53%
106 853%
106  853%
110 853%
110 845%
110 8.95%
110 8.95%
110  895%
110  895%
110 8.12%
110 8.12%
110 8.12%
110 8.12%
110 8.12%
110 8.12%
114 7.96%
114 7.3%%
114 7.39%
114 739%
114 7.34%
114 7.0%%
114 7.09%
114 65%%
114 7.09%
114 684%
114 6.84%
114 667%
116  687%
146 6.95%
116  6.34%
116 6.95%
116  6.95%
116 6.95%
116  6.93%
116  7.36%

ATO

DCF

12.64%
12.68%
12.76%
13.12%
12.85%
12.60%
13.23%
13.05%
13.79%
14.19%
13.09%
13.25%
13.15%
13.18%
13.15%
13.29%
13.52%
13.15%
13.61%
14.48%
15.13%
14.82%
15.59%
14.48%
14.00%
13.68%
12.89%
12.92%
12.96%
1244%
11.88%
12.38%
12.56%
12.89%
12.83%
13.12%

ATO

DCF

0.0070
0.0075
0.0058
0.0058
0.0055
0.0054
0.0057
0.0060
0.0063
0.0062
0.0047
0.0047
0.0046
0.0051
0.0051
0.0051
0.0050
0.0049
0.0051
0.0052
0.0055
0.0052
0.0049
0.0048
0.0046
0.0039
0.0036
0.0034
0.0037
0.0036
0.0035
0.0036
0.0037
0.0037
0.0045
0.0044

Cascade

High

15.88
15.81
16.31
16.50
17.56
18.31
18.69
18.13
16.75
16.63
16.25
16.94
19.75
18.88
18.44
18.69
18.38
18.06
17.81
16.44
1650
16.13
16.38
17.75
18.13
17.06
17.94
17.88
18.63
20.50
20.88
2068
18.21
21,00
20.60
20.97

Cascade

Low

15.50
14.69
14.63
15.19
16.00
16.13
17.31
15.88
15.08
14.88
14.38
15.63
16.38
17.13
16.19
17.44
16.81
16.44
15.38
14.18
13.38
13.50
14.94
16.94
15.31
15.81
16.38
15.50
16.75
17.31
17.38
17.38
17.85
18.81
18.70
19.00

Cascade
Average
15.69
15.25
1547
15.84
16.78
17.22
18.00
17.00
1591
15.75
15.31
16.28
18.06
18.00
17.31
18.06
17.59
17.25
16.59
15.31
14.44
14.81
15.66
16.84
16.72
16.44
17.16
16.69
17.69
18.91
19.13
19.03
18.53
19.90
19.65
19.98

Cascade
Dividend
0.96
096
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.98
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96



Cascade

Month Ending  Growth

Jun-98
Jul-98
Aug-98
Sep-98
Oct-98
Nov-88
Dec98
Jan-99
Feb-99
Mar-93
Apr-99
May-39
Jun-99
Jul-89
Aug-99
Sep-99
Oct-99
Nov-99
Dec-99
Jan-00
Feb-00
Mar-00
Apr-00
May-00
Jun00
Julo
Aug-00
Sep-00
Oct-00
Nov-00
Dec00
dJan-01
Feb-01
Mar-01
Apr01
May-01

3.38%
3.38%
3.38%
3.38%
3.38%
3.38%
3.38%
3.38%
3.38%
3.38%
3.38%
3.45%
3.45%
3.45%
3.45%
345%
3.45%
4.20%
4.20%
4.20%
4.20%
4.20%
4.20%
4.27%
4.27%
4271%
4.27%
4.27%
4.27%
4.20%
4.20%
4.20%
4.27%
4.271%

Cascade Cascade EGN

DCF
10.20%
10.40%
10.30%
10.13%
9.75%
9.58%
9.31%
9.66%
10.11%
10.17%
10.37%
10.02%
8.36%
98.38%
9.62%
9.36%
9.52%
10.44%
10.69%
11.25%
11.69%
11.49%
11.09%
10.67%
10.72%
10.83%
10.55%
10.73%
10.36%
9.88%
9.82%
9.84%
10.07%
9.67%

DCF  High
0.0011
0.0012
0.0009
0.0009
0.0009
0.0009
0.0008
0.0010
0.0010
0.0010
0.0009
0.0009
0.0008
0.0009
0.0009
0.0009
0.0009
0.0010
0.0010
0.0011
0.0012
0.0011
0.0009
0.0009
0.0009
0.0010
0.0010
0.0010
0.0009
0.0008
0.0009
0.0009
0.0010
0.0009

2044
20.75
19.25
19.13
19.13
19.44
19.50
18.75
17.25
16.75
17.44
19.81
19.94
18.31
19.31
20.38
21.25
18.75
19.25
18.94
17.75
18.69
18.88
23.69
22.50
2450
26.50
3038
33.56
31.81
33.50
3244
32.06
35.30
38.10
40.25

EGN
Low

19.75
17.06
18.25
16.13
17.68
1744
17.81
16.38
13.25
13.13
14.50
17.00
18.13
18.38
17.50
18.81
18.13
18.31
15.76
16.13
14.75
14.68
16.00
17.06
19.50
21.00
2150
2525
26.94
28.00
28.06
2750
2750
27.75
3270
31.70

EGN

Average

20.09
18.91
17.25
1713
18.41
18.44
18.66
18.06
15.25
14.44
15.97
1841
19.03
18.84
18.41
19.59
19.69
19.03
17.50
17.53
16.25
16.69
17.44
20.38
21.00
275
24.00
2781
30.25
2091
20.78
29.97
29.78
352
3540
35.98

EGN

Dividend

0.62
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68

EGN
Growth
8.05%
8.05%
8.05%
8.05%
8.05%
8.05%
8.05%
8.05%
7.55%
7.24%
7.24%
7.24%
7.24%
7.24%
7.20%
7.20%
7.20%
7.20%
1.20%
7.20%
7.20%
7.20%
7.89%
7.89%
7.89%
7.85%
9.46%
9.70%
9.70%
9.70%
11.75%
11.75%
11.75%
11.75%
11.40%
11.00%

EGN

DCF

11.60%
11.95%
12.33%
12.36%
12.06%
12.05%
12.00%
12.14%
12.38%
12.33%
11.84%
11.22%
11.09%
11.25%
11.30%
11.05%
11.03%
11.17%
11.52%
11.51%
11.86%
11.73%
12.25%
11.62%
11.50%
1.32%
12.76%
12.55%
12.32%
12.35%
14.46%
14.44%
14.46%
14.31%
13.67%
13.23%

EGN
DCF
0.0042
0.0045
0.0036
0.0035
0.0032
0.0032
0.0032
0.0032
0.0033
0.0032
0.0027
0.0025
0.0025
0.0031
0.0031
0.0031
0.0032
0.0032
0.0034
0.0029
0.0030
0.0029
0.0030
0.0030
0.0028
0.0034
0.0038
0.0035
0.0044
0.0045
0.0053
0.0052
0.0052
0.0050
0.0050
0.0046

EQT
High
28.45
28.22
2348
2443
27.50
28.15
2857
28.39
2539
2594
2600
3115
36.82
38.04
37.61
37.30
3773
36.68
35.75
36.74
37.88
46.00
4725
50.88
51.38
54.44
59.75
63.44
64.38
60.00
66.75
66.69
63.34
70.50
40.00
40.50

EQT
Low
2513
2297
20.30
19.42
2361
25.49
25.52
24.33
23.40
2467
2244
2551
30.54
3578
3584
3533
472
34.32
32.28
32.28
32.25
35.81
41.62
46.06
4562
46.81
52.31
56.38
56.50
B5.75
55.75
55.38
§7.04
57.55
39.26
38.04

EQT
Average
26.79
2560
21.80
21.93
25.56
26.82
27.05
26.36
24.40
25.31
24.22
28.33
33.68
36.91
3673
36.32
36.23
35.50
34.02
34.51
35.07
4091
4444
4847
48.50
50.63
56.03
59.91
60.44
57.88
61.25
61.04
€0.19
.64.03
39.63
39.27

EQT
Dividend
1.18
1.18
1.18
1.18
1.18
1.18
1.18
1.18
1.18
1.18
1.18
1.18
1.18
118
1.18
1.18
1.18
1.18
1.18
1.18
1.18
1.18
1,18
1.18
1.18
1.18
1.18
1.18
1.18
1.18
1.18
118
1.18
1.28
0.64
0.64

EQT
Growth
8.56%
9.00%
8.44%
8.44%
742%
742%
7.58%
7.58%
7.93%
7.56%
7.21%
6.79%
6.79%
7.58%
744%
7.61%
761%
7.83%
7.83%
7.83%
8.39%
11.17%
11147%
12.22%
12.11%
12.38%
12.25%
12.25%
11.68%
13.08%
13.08%
13.92%
12.64%
12.94%
11.44%
12.34%

EQT

DCF

13.68%
14.39%
14.72%
14.72%
12.74%
12.48%
1261%
12.74%
13.53%
12.94%
12.81%
11.55%
10.78%
11.25%
11.142%
11.34%
11.35%
11.65%
11.82%
11.76%
12.28%
14.58%
14.31%
15.12%
15.01%
15.16%
14.76%
14.60%
14.00%
15.53%
16.39%
16.26%
14.98%
15.34%
13.35%
14.28%

EQT

DCF

0.0092
0.0081
0.0057
0.0064
0.0063
0.0066
0.0066
0.0059
0.0063
0.0059
0.0060
0.0061
0.0067
0.0087
0.0085
0.0069
0.0066
0.0064
0.0063
0.0070
0.0081
00110
0.0120
0.0143
0.0135
0.0125
0.0127
0.0134
0.0111
0.0121
0.0145
0.0131
0.0118
0.0142
0.0068
0.0130



Keyspan

Month Ending  High
Jun-98
Jul-88
Aug-98
Sep-98
Oct-98
Nov-98
Dec-98
Jan-99
Feb-99
Mar-89
Apr99
May-99
Jun-98
Ju-99
Aug-99
Sep-98
Oct-99
Nov-99
Dec99
Jan-00
Feb-00
Mar-00
Apr00
May-00
Jun00
Jul-00
Aug-00
Sep-00
Oct-00
Nov-00
Dec-00
Jan01
Feb-01
Mar-01
Apr-
May-01

30,69
30.75
30.25
29.25
3225
30.75
31.25
31H
28.94
2813
26.88
2783
2769
27.94
30.00
31.06
29.69
29,69
26.08
24.25
2363
27.88
30.13
30.88
32.69
33.18
36.94
40.14
40.63
38.63
43.63
41.94
40.80
38.90
41.10
40.50

Keyspan

Low

29.25
26.50
26,69
25.38
28.69
29.56
29.19
27.06
26.50
2513
2483
26.50
25.88
26.38
26.56
28.31
27.00
24.88
2250
2206
20.31
20.18
26.00
28.50
30.13
30.94
31.88
34.19
34.94
3350
38.00
35.18
3715
34.20
38.15
37.85

Keyspan
Average

29.97
2863
2847
27.31
3047
30.16
30.22
29.19
2172
26.63
25.75
27.06
26.78
27.16
28.28
29.69
28.34
27.28
2428
23.16
2197
2403
28.06
29.69
3141
32.06
34.41
37.16
37.78
36.06
40.81
38.56
38.98
36.55
39.63
30147

Keyspan
Dividend
1.50
1.20
1.20
120
178
1.78
1.78
1.78
1.78
178
1.78
178
1.78
178
178
178
1.78
178
1.78
1.78
1.78
1.78
178
1.78
1.78
1.78
1.78
1.78
178
1.78
178
178
1.78
1.78
178
1.78

Keyspan
Growth

7.88%
9.50%
9.50%
7.88%
7.868%
7.88%
7.88%
7.88%
7.88%
7.88%
7.88%
8.88%
8.88%
8.88%
8.88%
9.08%
9.08%
9.08%
9.16%
9.16%
5.44%
9.64%
9.64%
9.64%
9.64%
9.68%
9.68%
9.64%
9.64%
9.64%
9.64%
9.64%
9.64%
1.07%

Keyspan
DCF

1275%
14.65%
16.39%
14.74%
1473%
14.97%
15.36%
16.67%
15.95%
15.55%
15.63%
16.59%
16.27%
15.92%
16.26%
16.77%
17.74%
18.18%
18.77%
17.92%
16.93%
1673%
16.33%
16.19%
1573%
15.32%
15.22%
15.45%
14.76%
15.07%
15.01%
15.37%
14.92%
16.48%

Keyspan
DCF

0.0315
0.0351
0.0342
0.0308
0.0308
0.0326
0.0333
0.0329
0.0310
0.0286
0.0294
0.0303
0.0297
0.0291
0.0310
0.0321
0.0345
0.0307
0.0318
0.0293
0.0271
0.0280
0.0269
0.0326
0.0311
0.0286
0.0306
0.0317
0.0307
0.0341
0.0342
0.0343
0.0317
0.0335

LG
High

2469
25.00
23.81
2.3
26.00
26.06
27.00
27.00
2418
2369
2131
2238
2363
2375
2375
23.38
2344
23.00
23.00
21.88
20.00
21.38
2063
2050
18.94
20.13
21.88
2269
2294
2363
2475
2483
2415
2448
2448
2530

LG
Low

2425
23.06
22,38
2238
23.00
2444
2463
2344
2238
20,63
20.00
2013
2150
23.00
21.56
2125
21.00
2113
20.00
18.88
17.50
18.63
19.25
19.13
18.75
19.18
19.63
20.88
21.38
2175
2213
21.25
21.26
22.28
2310
23.10

LG
Average
2447
24.03
23.09
23.34
24.50
25.25
2581
25.22
23.28
2216
20.66
2128
22.56
23.38
22.66
22.31
2222
22.06
2150
20.38
18.75
20.00
19.94
19.81
18.34
19.66
20.75
2178
22.16
2269
23.44
2294
22.70
23.38
2379
2420

LG
Dividend
1.32
132
1.32
1.32
1.32
1.32
1.32
1.32
132
132
1.34
1.34
1.34
1.34
1.34
1.34
134
1.34
1.34
1.34
1.34
1.34
1.34
134
1.34
1.34
1.34
1.34
1.34
1.34
1.34
1.34
1.34
1.34
1.34
1.34

LG
Growth

3.67%
3.67%
3.67%
3.67%
367%
3.67%
367%
3.67%
3.33%

LG
DCF

10.55%
1043%
10.27%
10.05%
10.19%
10.26%
10.07%

9.95%

9.49%

LG NIR
DCF  High

0.0018
0.0019
0.0019
0.0019
0.0018
0.0018
0.0017
0.0018
0.0016

36.00
36.50
34.44
3718
40.25
40.00
39.63
4013
36.38
37.88
38.00
38.18
39.50
39.94
40.13
4013
4113
4113
40,50
38.75
30.31
42.88
42,75
41.00
41,38
40.68
4313
4175
4144
4163
4463
43.25
39.09
4115
4340
46.00

NJR
Low

34.81
33.63
31.50
33.38
35.75
38.00
3783
36.00
33.63
34.69
354
35.00
37.00
37.50
38.56
37.50
39.44
39.00
38.88
36.50
36.19
36.50
38.50
38.63
37.38
3763
39.13
38.94
37.63
37.50
4043
37.26
37.26
38.00
40.20
4253



NJR
Month Ending  Average
Jun-88
Jul-98
Aug-98
Sep-98
Oct-98
Nov-98
Dec98
Jan-99
Feb-99
Mar-89
Apr-99
May-99
Jun-99
Jul-99
Aug-99
Sep-99
Oct-99
Nov-89
Dec-99
Jan-00
Feb-00
Mar-00
Apr-00
May-00
Jun-00
Jul00
Aug-00
Sep-00
QOct-00
Nov-00
Dec0D
Jan-01
Feb-01
Mar-01
Apr-01
May-01

3541
35.06
3297
35.28
38.00
39.00
38.63
38.06
35.00
36.28
36,72
36.59
38.25
38.72
39.34
38.81
40.28
40.06
39.69
38.13
3775
39.69
40.63
39.81
39.63
39.16
4113
40.34
38.53
39.56
42.38
40.25
38147
39.58
41.80
426

NJR
Dividend

1.64
1.64
1.64
164
1.64
164
164
148
1.68
1.68
1.68
1.68
1.68
1.68
1.68
1.68
1.68
1.68
1.68
172
172
172
172
172
172
172
172
1.72
172
172
172
178
1.76
176
1.76
1.76

NJR
Growth

5.83%
5.83%
5.83%
5.83%
5.88%
5.88%
5.88%
5.88%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
5.90%
5.90%
5.90%
6.10%
6.10%
6.10%
6.38%
6.38%
6.38%
6.38%
6.38%
6.38%
6.50%
6.50%
6.50%
6.83%
6.83%
6.83%
6.83%

NJR

DCF
11.09%
11.14%
11,48%
11.10%
10.77%
10.65%
10.69%
10.89%
11.46%
11.26%
11.20%
11.22%
10.99%
10.92%
10.85%
10.91%
10.73%
10.65%
10.70%
11.02%
11.28%
11.02%
10.91%
11.30%
11.32%
11.38%
11.14%
11.24%
11.34%
11.46%
11.12%
11.49%
12.11%
11.92%
11.64%
11.37%

NJR

DCF
0.0046
0.0046
0.0036
0.0034
0.0034
0.0034
0.0034
0.0037
0.0039
0.0037
0.0037
0.0037
0.0035
0.0037
0.0037
0.0037
0.0037
0.0036
0.0037
0.0041
0.0042
0.0040
0.0039
0.0042
0.0042
0.0037
0.0035
0.0034
0.0034
0.0036
0.0035
0.0035
0.0037
0.0036
0.0032
0.0030

GAS
High
40.31
41.00
39.75
4194
4425
4444
4294
42.94
38.63
38.81
37.63
38.63
39.50
39.44
39.50
40.00
39.38
38.69
34.94
36.38
35.69
33.31
34.88
3743
37.50
35.50
40.08
39.38
36.38
40.00
43.88
42.38
38.20
38.49
39.90
39.47

GAS

Low

39.81
713
37.38
3713
4044
42.00
40.38
38.13
36.50
34.69
3413
36.38
36.81
36.75
37.63
35.69
36.56
34.38
31.18
3.3
29.69
20.38
3206
32.75
3238
3213
34.81
35.25
3219
34.81
38.00
3521
35.95
35.12
35.95
37.20

GAS
Average
40.06
39.06
38.56
39.53
4234
43.22
41.66
40.53
37.56
3675
35.88
3750
38.16
38.09
38.56
37.84
3797
36.53
33.06
33.84
3269
31.34
3347
34.94
34.94
33.81
3744
37.31
34.28
M
40.94
38.78
37.58
36.81
37.93
38.34

GAS
Dividend
148
148
1.48
1.48
148
148
148
1.48
148
148
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
1.56
166
166
1.66
1.66
1.66
1.66
1.66
1.66
1.66
1.66
1.66
1.66
1.76
1.76

GAS
Growth
7.26%
7.80%
7.26%
7.26%
6.83%
6.83%
5.48%
5.48%
5.48%
5.70%
5.70%
5.70%
§.70%
5.82%
6.13%
6.13%
6.56%
6.49%
6.49%
6.49%
6.21%
6.21%
6.21%
6.24%
6.24%
6.24%
6.24%
6.24%
6.24%
6.13%
6.13%
6.13%
6.13%
6.13%
5.93%
5.94%

GAS
DCF
11.49%
12.16%
11.66%
11.65%
10.82%
10.73%
9.48%
9.59%
9.92%
10.25%
10.62%
10.41%
10.32%
10.46%
10.72%
10.81%
11.24%
11.36%
11.88%
11.75%
11.65%
11.88%
11.86%
11.65%
11.65%
11.84%
11.25%
11.30%
11.76%
11.18%
10.73%
10.99%
11.15%
11.26%
11.20%
11.15%

GAS Ni Ni N NI
DCF  High Low Average Dividend
0.0146
0.0152
0.0112
00107
0.0105
0.0104
0.0092
0.0082
0.0095
0.0085
0.0098
0.0094
0.0092
0.0091
0.0093
0.0094
0.0096
0.0098
0.0104
0.0093
0.0093
0.0081
0.0098
0.0101
0.0098
0.0091
0.0085
0.0080
0.0079
0.0077
0.0075
0.0083
0.0085
0.0084
0.0075
0.0071



NI
Month Ending  Growth
Jun-98
Jul-98
Aug-98
Sep-98
Oct-98
Nov-98
Dec98
Jan-99
Feb-99
Mar-89
Apr-99
May-99
Jun-99
Jul-89
Aug-99
Sep-99
Oct99
Nov-99
Dec-99
Jan-00
Feb00
Mar-00
Apr00
May-00
Jun-00
Jul-00
Aug-00
Sep-00
Qct-00
Nov-00
Dec00
Jan{1
Feb-01
Mar-01
Apr-01
May-01

NI
DCF

NI NWN
DCF  High

28.06
28.00
27.25
27.75
29.25
29.63
30.25
27.00
24.81
25,50
2344
27.00
26.38
27.88
2769
2744
26.38
27.00
2513
2225
2250
19.88
22,00
2250
23.88
2400
23.94
24.63
23.44
2494
21.50
26.75
26.65
24.45
2410
2425

NWN
Low

26.38
26.00
24.25
2450
26.25
27.13
2575
23.38
22143
21.00
19.50
2131
2263
24.00
25.00
23,31
2375
23.00
2113
19.18
18.50
17.75
18.88
20,00
2150
2163
2213
2219
21.88
22.56
23.88
2400
2362
23.05
2200
2165

NWN
Average
2122
27.00
25.75
26.13
2775
28.38
28.00
25.19
2347
23.25
2147
24,16
24,50
2594
26.34
25,38
25.08
25.00
23.13
2072
2050
18.81
2044
21.25
2269
22.81
23.03
23.41
22.66
23.75
25.69
25.38
25.14
2375
23.05
2295

NWN
Dividend

1.22
122
1.22
1.22
1.22
1.22
122
122
122
1.22
1.22
122
122
122
1.22
1.22
1.24
1.24
1.24
124
1.24
1.24
1.24
124
1.24
1.24
124
1.24
1.24
1.24
1.24
1.24
1.24
124
124
1.24

NWN
Growth

5.26%
5.16%
5.16%
5.16%
5.18%
442%
4.42%
4.42%
4.42%
4.42%
4.42%
4.42%
4.42%
4.42%
4.42%
442%
442%
4.28%
4.02%
4.02%
4.02%
4.02%
4.02%
3.70%
4.03%
4.53%
4.53%
4.53%
4.53%
4.42%
4.42%
4.42%
4.50%
4.50%
4.33%
4.25%

NWN
DCF

10.31%
10.25%
10.50%
10.43%
10.13%

9.23%

8.29%

9.85%
10.25%
10.31%
10.81%
10.08%
10.00%

9.69%

9.60%

8.81%

9.97%

0.83%
10.02%
10.73%
10.80%
11.43%
10.82%
10.22%
10.15%
10.64%
10.58%
10.48%
10.68%
10.28%

9.83%

9.90%
10.03%
10.36%
10.36%
10.31%

NWN
DCF
0.0043
0.0042
0.0033
0.0032
0.0033
0.0030
0.0031
0.0034
0.0035
0.0034
0.0033
0.0030
0.0030
0.0030
0.0030
0.0031
0.0031
0.0031
0.0032
0.0034
0.0034
0.0035
0.0028
0.0028
0.0027
0.0029
0.0029
0.0027
0.0027
0.0026
0.0026
0.0026
0.0026
0.0027
0.0024
0.0023

NUt
High
25.63
2594
2244
2344
2344
2594
27.00
27.06
23.25
22.94
22.75
25.00
25.63
28.06
27.00
26.56
25.63
27.16
28.19
30.75
27.94
26.25
2781
28.19
28.18
28.69
30.31
3244
31.19
31.00
33.04
32.31
28.28
2840
27.03
2292

NUI
Low
25,00
2213
20.31
2063
21.56
23.31
23.81
22.19
20.38
20.75
20.81
21.69
23.25
24.88
24.75
2483
2344
24.00
24.75
25.06
22.94
23.25
25.25
25.94
26.56
26.19
27.63
28.63
27.88
28.88
28.00
25.31
26.35
25.44
21.95
20.62

NUI
Average
25.31
2403
21.38
2203
22.50
24.63
2541
2463
21.81
21.84
21.78
23.34
2444
2647
25.88
25.59
2453
25.58
2647
2791
2544
2475
26,53
27.06
27.38
27.44
28.97
30.53
29.53
29.94
30.97
28.81
27.32
26.92
24.49
.77

NUI
Dividend
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.8
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98

NUI
Growth

10.60%
10.60%
10.60%
10.60%
10.27%
10.27%
10.27%
10.27%
10.27%

9.70%

9.70%

9.70%

9.70%

9.70%

9.70%

9.70%

9.70%

9.70%

8.70%

9.70%
12.20%
12.20%
12.20%
12.20%
12.20%
13.16%
13.16%
13.16%
13.16%
11.95%
11.95%
11.95%
11.95%
11.95%
10.92%
10.95%

NUi

DCF

15.18%
15.42%
16.04%
15.87%
15.41%
14.96%
14.82%
14.96%
15.58%
14.97%
14.99%
14.63%
14.40%
14,04%
14.14%
14.19%
14.39%
14.19%
14.04%
13.81%
16.82%
16.95%
16.63%
16.54%
16.49%
17.47%
17.24%
17.03%
17.16%
15.86%
15.73%
16.01%
16.24%
16.30%
15.67%
16.30%



Month Ending
Jun-98
Jul-98
Aug-98
Sep-98
Oct-95
Nov-28
Dec-98
Jan-99
Feb-99
Mar-99
Apr-89
May-99
Jun-99
Jul-99
Aug-99
Sep-99
Oct-89
Nov-99
Dec-99
Jan-00
Feb-00
Mar-00
Apr00
Way-00
Jun-00
Jui-00
Aug-00
Sep00
Oct-00
Nov-00
Dec00
Jan-01
Feb-01
Mar-01
Apr01
May-01

NUI

DCF

0.0034
0.0033
0.0026
0.0025
0.0024
0.0023
0.0023
0.0023
0.0024
0.0022
0.0023
0.0022
0.0021
0.0022
0.0022
0.0022
0.0022
0.0022
0.0022
0.0024
0.0029
0.0028
0.0030
0.0031
0.0030
0.0029
0.0028
0.0027
0.0029
0.0027
0.0027
0.0025
0.0026
0.0025
0.0022
0.0022

OKE
High
20.16
2047
17.59
18,63
18.16
18.97
18.47
18.59
1544
18.94
1453
1525
16.06
16.56
16.34
15,78
1538
15.06
1463
14.13
13.34
1278
13.19
1472
15.63
13.89
16.28
20.00
2238
2156
2531
24.34
23.98
2.71
2250
2195

OKE

Low

19.31
17.00
14.88
1497
16.50
17143
16.19
1425
13.00
12.25
12.25
1372
14.50
15.41
15.00
14.81
14.00
1313
12.50
12.19
1088
11.16
12.06
12.34
12.88
1263
13.31
15.91
19.00
19.81
2041
21.44
21.33
18.13
19.31
20.38

OKE
Average
19.73
18,73
16.23
16.80
17.33
18.05
17.33
16.42
14.22
13.59
13.39
14.48
15.28
15.98
15.67
16.30
14.69
14.09
13.56
13.16
12.11
1197
1263
13.53
14.25
1326
14.80
17.95
20.69
20.69
22.86
22.89
22,65
2042
2090
21.16

OKE
Dividend
0.60
0.60
0.60
0.60
0.60
0.60
0.60
0.62
0.62
062
0.62
062
0.62
0.62
062
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.62
062
0.62
0.62
0.62
0.62
0.62
0.62
0.62
0.62

OKE
Growth
7.00%
7.00%
7.00%
7.00%
7.67%
7.67%
7.00%
7.00%
7.00%
6.50%
6.50%
6.50%
6.50%
6.67%
6.67%
6.67%
6.67%
6.67%
6.67%
6.67%
6.67%
6.67%
6.67%

6.67%
6.67%
6.67%
6.67%
6.67%

767%
11.60%

OKE

DCF

10.47%
10.65%
11.22%
11.08%
11.65%
11.48%
10.95%
11.32%
12.00%
11.71%
11.79%
11.38%
11.12%
11.09%
11.18%
11.29%
11.49%
11.70%
11.90%
12.06%
12.54%
12.61%
12.29%

12.02%
11.45%
10.60%
10.08%
10.08%

11.07%
15.08%

OKE
DCF
0.0080
0.0084
0.0068
0.0065
0.0065
0.0084
0.0061
0.0057
0.0061
0.0057
0.0053
0.0050
0.0048
0.0052
0.0052
0.0053
0.0053
0.0055
0.0056
0.0055
0.0058
0.0056
0.0046

0.0049
0.0046
0.0040
0.0046
0.0047

0.0057
0.0074

Peoples Peoples Peoples

High

39.00
38.63
37.00
38.00
38.19
39.50
4013
4025
34.75
36.00
3844
39.88
38.94
39.50
38.00
37.88
39.00
3944
38.00
33.69
32.88
29.50
3219
34.38
3506
3350
35.13
35.38
34.88
43.00
45.94
4463
40.40
41.95
41.12
4115

Low

36.75
33.88
33.06
3243
35.50
37.13
37.18
33.56
375
32,06
3213
37.00
3763
36.56
35.81
34.00
34.50
35.63
33.25
30.38
2744
26.19
26.63
29.88
32.00
3125
31.63
31.50
3175
34,00
413
35.88
36.74
37,01
37.80
38.45

Average
37.88
36.25
35.03
35.06
36.84
38.31
38.66
36.91
33.25
34.03
35.28
38.44
38.78
38.03
369
35.94
36.75
37.53
35.63
32.03
30.16
27.84
29.41
3213
33.53
32.38
33.38
3.4
33.31
38.50
4403
40.25
3857
39.48
39.46
39.80

Peoples
Dividend
1.92
1.92
192
192
1.92
1.92
1.92
192
192
1.92
1.96
1.96
1.96
1.96
1.96
1.96
1.96
1.96
1.96
2,00
200
2.00
200
200
2.00
200
200
2,00
200
2.00
2,00
204
2.04
204
204
204

Peoples
Growth
561%
561%
561%
561%
4.81%
481%
4.36%
4.36%
4.36%
4.64%
4.64%
4.84%
464%
4.64%
4.64%
468%
4.44%
5.13%
5.13%
5.13%
5.13%
5.13%
5.19%
5.19%
5.19%
5.44%
6.06%
6.06%
6.06%
6.25%
6.25%
6.25%
6.25%
6.25%
6.26%
557%

Peoples Peoples PNY

DCF
11.36%
11.62%
11.84%
11.83%
10.68%
10.45%
9.92%
10.19%
10.85%
10.99%
10.89%
10.37%
10.32%
10.43%
10.61%
10.78%
10.43%
11.03%
11.35%
12.21%
12.66%
13.31%
12.93%
12.25%
11.95%
1247%
12.91%
12.90%
12.92%
12.18%
11.42%
12.03%
12.28%
12.15%
12.15%
11.38%

DCF  High
0.0094
0.0098
0.0078
0.0075
0.0071
0.0069
0.0068
0.0067
0.0071
0.0070
0.0072
0.0068
0.0086
0.0070
0.0071
0.0073
0.0065
0.0068
0.0072
0.0077
0.0081
0.0082
0.0071
0.0071
0.0068
0.0072
0.0073
0.0069
0.0065
0.0063
0.0059
0.0081
0.0083
0.0080
0.0076
0.0069

33.81
3463
30.88
34.50
35.44
35.50
36.13
36.63
34.81
35.00
35.88
3394
33.88
34.38
34.19
34.00
3250
33.19
32.88
30.69
20.68
26.75
28.25
30.38
313
2913
29.94
3119
30.63
34,38
3944
38.00
34.19
35.50
36.55
36.00



PNY
MonthEnding Low
Jun-88
Jul-98
Aug-98
Sep-98
QOct-98
Nov-98
Dec-98
Jan-99
Feb-99
Mar-99
Apr-99
May-99
Jun-99
Jul-99
Aug-89
Sep-99
Oct-99
Nov-99
Dec-99
Jan-00
Feh-00
Mar-00
Apr00
May-00
Jun-00
Jul-00
Aug-00
Sep-00
Qct00
Nov-00
Dec-00
Jan-01
Feb-01
Mar-01
Apr-01
May-01

3294
28.88
27.88
28.06
32.38
3275
33.75
30.00
28,63
3288
3113
31.06
30.75
30.69
3275
30.31
30.25
30.50
28.94
28.25
2369
24.00
2518
2700
26.56
26.88
26.50
2713
28.25
29.19
3250
33.00
3175
31.82
34.20
34.01

PNY
Average
33.38
3175
2038
31.28
33.91
3413
3494
33.31
.72
33.94
33.50
32.50
3231
3253
3347
32.16
31.38
31.84
3091
2047
26.69
25.38
26.72
28.69
2894
28.00
28.22
29.16
2944
31.78
3597
35.50
3297
33.66
3538
35.00

PNY
Dividend

1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
138
146
146
146
146
148
146
146
1.46
146
146
1.46
146
1.54
1.54

PNY
Growth
7.33%
7.33%
7.33%
7.33%
7.33%
6.75%
6.75%
6.75%
6.75%
6.60%
6.10%
6.10%
6.10%
6.10%
6.10%
6.10%
6.10%
6.10%
6.07%
6.07%
6.07%
6.00%
6.00%
5.67%
5.67%
5.87%
5.67%
5.67%
5.67%
567%
567%
543%
543%
543%
543%
543%

PNY
DCF
11.80%
12.03%
12.42%
1210%
11.73%
11.10%
10.89%
11.20%
11.43%
10.96%
10.78%
10.92%
10.95%
10.92%
10.78%
10.97%
11.10%
11.02%
11.14%
11.40%
11.96%
12.20%
12.23%
1145%
11.35%
11.59%
11.54%
11.35%
11.30%
10.87%
10.26%
10.07%
10.43%
10.33%
10.34%
10.40%

PNY
DCF

0.0071
0.0077
0.0061
0.0058
0.0060
0.0057
0.0056
0.0057
0.0058
0.0054
0.0061
0.0060
0.0060
0.0053
0.0052
0.0053
0.0053
" 0.0053
0.0054
0.0059
0.0062
0.0061
0.0054
0.0053
0.0052
0.0053
0.0052
0.0048
0.0045
0.0044
0.0042
0.0046
0.0048
0.0047
0.0045
0.0043

Semco Semco Semco

High
17.15
18.00
17.25
1575
17.25
17.50
17.25
17.50
16.38
15.94
16.88
15.00
15.56
16.00
16.00
1475
15.38
14.25
13.88
12.88
14,00
12.25
1343
15.00
13.94
15.19
16.06
16.94
15.94
16.63
16.13
15.44
1510
14,50
15.06
15.20

Low
17.38
17.00
13.50
13.13
1450
15.75
15.50
15.88
1475
14.25
14.00
13.25
13.25
15.13
14.00
13.00
13.63
13.13
10.94
1.25
11.00
10.75
11.13
11.81
11.50
12.25
14.25
14.50
13.75
14.81
14.50
13.19
13.81
13.53
13.85
14.00

Average
17.56
17.50
15.38
14.44
15.88
16.63
16.38
16.69
15.56
15.08
1544
14.13
14.41
15.56
15.00
13.88
14.50
1368
1241
12.06
12.50
11.50
1213
13.41
12.72
13.72
15.16
15.72
14.84
15.72
15.31
14.31
14.46
14.01
14.45
14.60

Semco
Dividend
0.76
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.80
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.84
0.84
0.84
0.84
084
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84
0.84

Semco
Growth

12.47%
1217%
12.17%
1217%
12.147%
1247%

8.25%
8.60%
8.60%
8.60%
8.60%
8.60%
8.60%
8.60%
8.60%
8.60%
8.60%
8.60%
8.25%
7.75%
1.75%
1.75%
7.28%

Semco
DCF

18.42%
19.01%
18.87%
18.52%
18.77%
18.31%

16.21%
16.30%
16.98%
16.74%
15.94%
16.35%
18.77%
15.08%
14.84%
15.22%
14.84%
15.01%
15.08%
14.49%
14.71%
14.50%
13.93%

Semco  SJI

DCF

0.0024
0.0024
0.0023
0.0022
0.0023
0.0023

0.0018
0.0019
0.0020
0.0018
0.0018
0.0019
0.0017
0.0018
0.0015
0.0019
0.0019
0.0020
0.0017
0.0017
0.0017
0.0014
0.0013

High

27.88
21.88
26.38
26.31
27.00
26.13
26.25
26.69
2550
25.00
24.81
30.00
28.69
30.75
30.75
30.13
27.38
30.25
29.50
29.50
29.63
29.44
28.81
27.00
27.63
27.56
27.75
29.25
3013
28.75
29.81
3226
32.00
31.85
30.95
31.55

SJi
Low

2125
25,50
2278
22.00
2544
25.00
25.06
25.50
2150
21.63
2163
23.06
26.81
28.19
28.38
26.08
26.50
26.13
28.00
28.38
28.75
27.56
26.56
25.94
24.50
26.06
26.38
26.94
28.25
28.56
29.00
29.18
29.00
2760
29.05
20.95



Sl
MonthEnding  Average
Jun-98
Jul-98
Aug-88
Sep-98
Oct-98
Nov-38
Dec98
Jan-99
Feb-99
Mar-89
Apr98
May-99
Jun-89
Jul-99
Aug-99
Sep-99
Qct-99
Nov-89
Dec-99
Jan-00
Feb-00
Mar-00
Apr-00
May-00
Jun-00
Jul-00
Aug-00
Sep-00
Oct-00
Nov-00
Dec-00
Jan-01
Feb-01
Mar-01
Apr-01
May-01

27.56
26.69
24.58
24.16
26.22
25.58
25.66
26.08
23.50
23.31
2322
2653
27,78
2947
29.56
28.09
26.44
28.19
2875
2894
29.18
28.50
2768
2647
26.06
26.81
27.06
28.09
29.18
29.16
2541
3072
30.50
2973
30.00
30.75

St
Dividend

144
144
144
144
1.44
144
144
1.44
144
1.44
144
144
144
144
1.44
144
1.44
1.44
144
1.46
1.46
146
146
146
146
146
146
1.46
1.46
146
146
146
146
1.46
148
148

Sdl
Growth

3.67%
3.67%
3.67%
4.33%
4.33%
4.50%
5.00%
500%
5.00%
5.00%
5.00%
5.00%
5.20%
5.25%
5.25%
5.25%
5.25%
5.25%
6.00%
6.00%

SJl

DCF

9.74%

9.36%

9.24%

9.98%

9.93%
10.25%
10.95%
11.23%
11.33%
11.15%
11.09%
10.86%
10.85%
10.81%
10.86%
10.62%
10.65%
10.80%
11.61%
11.47%

sJ

DCF

0.0015
" 00015
0.0015
0.0017
0.0017
0.0017
0.0020
0.0021
0.0021
0.0016
0.0016
0.0015
0.0015
0.0015
0.0015
0.0015
0.0015
0.0015
0.0016
0.0015

SWX
High

25.00
2450
23.94
20.69
2413
24.94
26.88
26.69
29.00
28.94
29.50
29.50
28,68
29.13
28.94
28.75
27.31
2481
2363
23.00
19.94
19.94
19.38
20.19
19.69
18.56
19.25
21.25
22.50
20.88
2244
2244
23.10
2115
21.20
2345

SWX
Low

23.88
2269
17.38
18.06
20,18
22.00
2319
25.81
25.25
26.50
26.88
28.13
28.00
28.63
2175
26.88
22.88
22.88
2038
19.00
17.06
17.50
17.75
18.00
17.50
16.88
17.13
18.94
20.06
19.38
19.31
19.50
2079
19.16
18.90
20.46

SWX
Average
2444
23.58
20.66
19.38
2216
2347
25.03
26.25
2713
2172
28.18
28.81
28.34
25.88
28.34
27.81
25.09
23.84
22.00
21.00
18.50
18.72
18.56
19.09
18.59
17.72
18.19
20.09
21.28
2013
20.88
2097
21.95
20.15
20.55
21.95

SWX
Dividend

0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82

SWX
Growth
4.53%
4.53%
8.18%
8.18%
8.18%
8.18%
4.83%
4.83%
453%
4.90%
4.90%
4.90%
4.90%
4.90%
4.90%
4.90%
5.00%
5.00%
5.00%
5.00%
5.00%
5.00%
5.00%
5.00%
5.00%
5.00%
4.75%
4.75%
4.75%
4.75%
4.75%
4.75%
475%
4.75%
4.75%
4.67%

SWX
DCF
8.27%
8.41%
1277%
13.08%
12.46%
1221%
8.49%
8.32%
7.90%
8.20%
8.15%
8.08%
8.13%
8.07%
8.13%
8.19%
8.66%
8.85%
9.18%
9.38%
8.99%
9.93%
9.97%
9.83%
9.96%
10.21%
9.81%
8.32%
9.06%
9.32%
9.15%
9.13%
8.93%
9.31%
9.22%
8.85%

SWX
DCF
0.0028
0.0035
0.0040
0.0040
0.0036
0.0036
0.0025
0.0034
0.0032
0.0032
0.0034
0.0033
0.0033
0.0033
0.0033
0.0033
0.0035
0.0036
0.0038
0.0033
0.0036
0.0034
0.0033
0.0034
0.0034
0.0029
0.0028
0.0025
0.0024
0.0025
0.0025
0.0026
0.0026
0.0026
0.0024
0.0022

UGl
High
2513
2581
2406
2375
23.88
25.75
2463
2438
2244
20.38
17.94
21.00
2044
2388
24.69
2419
24.00
23.94
2213
2225
2125
2.3
2244
22.63
2225
2244
2331
2431
24.69
24.00
26.31
25.38
25.20
2510
26.98
27.90

UGl
Low
2375
2344
21.88
20.50
2219
22.88
21.63
21.38
19.56
15.00
16.56
17.06
19.31
19.75
22.81
22.38
22.25
1913
19.31
19.88
18.56
18.19
19.75
20.56
20.13
20.56
2144
2.3
21.38
2213
22.38
2250
23.18
2343
24.20
25.50



UGl

MonthEnding  Average

Jun-98
Jul-98
Aug-98
Sep-98
Oct-98
Nov-g8
Dec-98
Jan-98
Feb-89
Mar-99
Apr-99
May-09
Jun-99
Jul-98
Aug-99
Sep-99
Oct-99
Nov-99
Dec89
Jan-00
Feb-00
Mar-00
Apr-00
May-00
Jun-00
Jul-00
Aug-00
Sep-00
Oct-00
Nov-00
Dec-00
Jan01
Feb-01
Mar01
Apr-01
May-01

2444
2463
2297
2213
23.03
24.31
23143
22.38
21.00
17.69
17.25
19.03
19.88
2181
23.75
2328
23.13
2153
20.72
21.08
18.91
20.25
21.08
21.59
2119
2150
2238
23.31
23.03
23.06
24.34
2394
2419
2411
2559
2670

UGl

Dividend
144
146
146
146
146
146

146

146
146
1.46
1.46
1.46
1.46
1.46
1.46
1.46
1.50
150
1.50
1.50
1.50
1.50
1.50
1.50
1.50
1.55
1.68
1.55
1.65
1.55
1.55
1.55
1.55
1.85
1.55
1.56

UGl
Growth

6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.67%
6.67%
6.67%
6.67%
6.67%
6.67%
6.67%
6.67%

6.67%
6.67%
6.67%
6.67%
6.67%

6.00%
7.00%

UGt
DCF

15.51%
15.76%
14.82%
14.44%
13.67%
13.03%
13.80%
14.14%
14.711%
15.03%
14.88%
15.39%
15.23%
14.88%

14.84%
15.00%
14.66%
14.33%
14.43%

12.92%
13.69%

ual

WGL

DCF  High

0.0057
0.0044
0.0041
0.0039
0.0041
0.0038
0.0042
0.0042
0.0044
0.0046
0.0047
0.0049
0.0047
0.0043

0.0044
0.0043
0.0041
0.0038
0.0039

0.0034
0.0035

27.88
27.69
25.56
27.88
28.75
26.63
2743
27.38
24.75
25.00
24.44
25.38
27.06
28.69
28.88
28.13
27.31
2044
29.25
27.58
26.00
2763
26.94
2163
2744
25,50
27.06
2775
27.50
2850
31.50
30.50
28.70
27.95
2910
2940

WGL
Low
26.19
23.63
23.06
2375
26.13
24.94
2513
2344
2225
2131
21.00
23.25
24.06
25.00
26.50
25.38
25.00
2650
27.06
24.50
2175
23.00
24.88
25.63
24.06
2384
24.50
2494
24.81
25.38
27.44
27.06
26.37
2582
26.30
2790

WGL
Average
21.03
2566
24.31
25.81
2744
25.78
26.13
25.41
23.50
23.16
2272
24.31
25.56
26.84
27.69
26.75
26.16
2197
28.16
26.03
23.88
25.31
25.91
26.63
25.75
24.72
2578
26.34
26.16
26.94
2947
28,78
27.54
26.89
2770
28.65

WGL
Dividend
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.22
122
1.22
122
122
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.24
124
124
124
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.26
1.26

WGL
Growih
4.63%
471%
471%
471%
4.71%
4.83%
4.83%
471%
471%
4.75%
475%
4.75%
475%
4.71%
471%
471%
471%
471%
4.63%
4.63%
4.63%
4.63%
4.63%
4.57%
463%
463%
453%
4.63%
463%
4.43%
443%
443%
443%
443%
4.43%
4.43%

WGL
DCF
9.61%
9.96%
10.26%
9.93%
9.61%
10.06%
9.99%
10.01%
10.45%
10.58%
10.80%
10.39%
10.11%
9.81%
8.65%
9.83%
9.95%
9.60%
5.48%
9.89%
10.37%
10.04%
10.00%
9.79%
10.04%
10.27%
10.03%
991%
9.95%
9.58%
9.13%
9.25%
9.47%
9.50%
9.52%
9.35%

WGL  NFG
DCF  High
00073 4122
0.0072 4122
00057 4222
00053 44.72
00058 47.22
00062 46.86
0.0061 4466
0.0056 4468
0.0058 41.20
0.0057 42.52
0.0061 4274
0.0057 46.93
00055 4857
0.0057 4878
00056 47.19
0.0057  48.11
0.0062 48.59
0.0060 5243
0.0060  50.26
0.0068  46.75
0.0072 4513
0.0067 4475
0.0061 48.06
0.0062 51.88
0.0063 51.88
0.0058 5238
0.0057 §3.69
0.0053 58.81
0.0050 5962
0.0049 5918
0.0048 6450
0.0050 63.19
00052 5540
00052 56.00
0.0049  57.61
0.0046  57.97

NFG
Low

38.51
3751
37.87
3845
4406
4270
4294
40,60
38.58
3812
36.42
4243
4529
4535
4468
4419
45,56
48.47
46.19
43.12
39.38
39.69
4312
46.25
48.00
48.12
49.50
52.38
51.12
53.50
53.38
5243
50.97
50.01
53,59
§3.07

NFG
Average

3987
3937
40.08
41.59
45.64
4478
43.80
4264
39.88
40.32
39.58
44.68
46.93
47.07
4594
48.15
47.08
50.45
48.23
4494
42.26
4222
45.59
49.07
49.84
50.25
51.60
56.60
56.37
56.35
58.94
57.81
53.19
53.01
55.60
56,52

NFG
Dividend

1.800
1.800
1.800
1.800
1.800
1.800
1.800
1.800
1.800
1.800
1.800
1.800
1.860
1.860
1.860
1.860
1.860
1.860
1.860
1.860
1.860
1.860
1.860
1.860
1.920
1.920
1.820
1.920
1.920
1.920
1,920
1.920
1.920
1920
1.920
1.920

NFG
Growth

742%
8.10%
8.10%
7.70%
7.70%
7.50%
7.50%
7.50%
8.07%
7.81%
7.50%
7.36%
7.36%
7.58%
7.58%
7.58%
7.58%
7.19%
7.19%
7.19%
7.19%
7.19%
7.19%
6.79%
7.19%
7.19%
7.19%
7.18%
744%
7.58%
7.58%
7.58%
7.50%
750%
7.50%
8.51%

NFG

DCF

12.62%
13.40%
13.31%
12.69%
12.24%
12.12%
12.23%
12.36%
13.30%
12.87%
12.74%
11.99%
11.91%
12.13%
12.24%
12.22%
12.12%
1141%
11.61%
11.94%
12.24%
12.25%
11.87%
11.12%
11.59%
11.57%
11.45%
11.14%
11.42%
11.49%
11.32%
11.39%
11.64%
11.66%
11.46%
12.51%



Month Ending
Jun-98
Jul-88
Aug-98
Sep-98
Oct-98
Nov-98
Dec-98
Jan-89
Feb-99
Mar-99
Apr-89
May-99
Jun-99
Jul-99
Aug-99
Sep-99
Oct-99
Nov-99
Dec-98
Jan-00
Feb-00
Mar00
Apr00
May-00
Jun-00
Jul00
Aug-00
Sep-00
Oct-00
Nov-00
Dec-00
Jan01
Feb-01
Mar-01
Apr01
May-01

NFG
DCF
0.0126
0.0132
0.0100
0.0107
0.0108
0.0104
0.0104
0.0098
0.0101
0.0093
0.0107
0.0107
0.0108
0.0104
0.0105
0.0107
0.0108
0.0105
0.0102
0.0109
0.0104
0.0109
0.0121
0.0130
0.0126
0.0107
0.0111
0.0108
0.0101
0.0110
0.0121
0.0099
0.0100
0.0102
0.0098
0.0107

STR
High
2050
18,55
17.48
18.54
19.25
1917
18.69
18.46
17.31
17.79
18.09
18.82
19.35
18.86
19.03
19.22
1873
17.75
17.05
16.56
15.63
19.00
19.31
20.56
2062
20.19
22.00
28.00
28.50
31.88
3125
29.94
2845
2995
3347
3375

STR
Low
18.69
16.85
16.35
14,94
17.83
18.01
16.55
15.84
15.36
16.11
15.21
17.31
17.89
1759
18.01
17.50
17.14
1618
1458
1440
13.56
14.00
17.42
18.00
18.88
18.88
19.56
21.38
26.00
27.00
26.38
2712
26.70
26.35
26.80
30.05

STR
Average
19.58
17.70
16.42
16.74
18.54
18.59
17.62
17.15
16.34
16.95
16.65
18.07
18.62
18.23
18.52
18.36
17.94
16.97
15.82
15.48
14.60
16.50
18.22
19.28
18.75
19.54
20.78
24.69
2175
29.44
28.82
28.53
27.58
28.15
29.99
31.90

STR
Dividend
0.660
0.660
0.660
0.660
0.660
0660
0.660
0.660
0.660
0.660
0.650
0.660
0.660
0.660
0.680
0.680
0.680
0.680
0.680
0.680
0.680
0.680
0.680
0.680
0.680
0.680
0.680
0.680
0.680
0.700
0.700
0.700
0.700
0.700
0.700
0.700

STR
Growih
8.75%
8.95%
9.15%
9,06%
91%
9.11%
9.11%
8.83%
8.83%
8.61%
8.55%
8.55%
8.55%
8.50%
8.50%
8.50%
8.50%
8.21%
8.50%
8.50%
8.50%
8.50%
8.50%
8.55%
8.55%
8.55%
8.55%
8.39%
8.94%
8.93%
8.92%
8.92%
8.92%
8.79%
8.58%
9.27%

STR
DCF
1266%
13.29%
13.84%
13.66%
13.26%
13.25%
13.48%
1331%
1353%
13.13%
13.15%
12.79%
1266%
12.70%
12.75%
1279%
12.90%
12.85%
13.49%
13.60%
13.92%
13.28%
12.83%
1264%
12.54%
12.58%
12.34%
1157%
11.78%
11.68%
1173%
11.76%
11.86%
11.67%
11.27%
11.82%

STR
DCF
0.0122
0.0125
0.0088
-0.0100
0.0103
0.0102
0.0105
0.0088
0.0097
0.0086
0.0097
0.0098
0.00%6
0.0082
0.0094
0.0090
0.0090
0.0086
0.0080
0.0090
0.0085
0.0102
0.0107
0.0118
0.0110
0.0094
0.0101
00115
0.0107
00112
0.0123
0.0111
0.0110
0.0107
0.0114
0.0111

AGL ATO CGC EGN

110
1.10
1.10
1.10
1.10
1.10
110
1.30
1.30
1.30
1.10
1.10
1.10
1.10
110
1.10
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.88
0.88
0.88
110
1.10
1.10
1.20
1.20
1.20
1.10
1.10

0.88
0.90
0.90
0.90
0.85
0.85
0.85
0.80
0.90
0.90
070
0.70
0.70
0.80
0.80
0.80
0.78
078
0.78
0.69
0.69
0.69
0.58
0.58
0.58
0.60
0.60
0.60
0.68
0.68
0.68
0.70
0.70
0.70
0.80
0.90

0.18
0.18
0.18
018
0.18
0.18
0.18
0.20
0.20
0.20
0.18
0.18
0.18
0.20
0.20
0.20
0.20
0.20
0.20
0.19
0.18
0.19
0.15
0.15
0.15
020
0.20
0.20
0.20
0.20
0.20
023
0.23
0.23

0.58
058
0.58
0.58
0.53
0.53
0.53
0.53
053
0.53
045
045
045
0.58
0.58
0.58
0.80
0.80
0.60
0.48
048
048
0.45
045
0.45
0.63
0.63
0.63
0.85
0.85
0.85
0.85
0.85
0.85
0.93
0.93

EQT

1.06
0.85
0.77
0.89
0.97
1.04
1.03
0.92
0.93
0.93
0.91
1.05
1.26
1.23
1.22
1.26
1.22
1.14
1.09
113
1.25
147
1.52
164
1.59
1.71
1.83
207
1.89
1.62
218
1.92
1.87
2.24
1.30
242

KSE

4.90
490
4.10
410
410
430
430
430
3.80
3.80
3.80
3.80
3.80
3.80
4,00
400
4.00
3.20
320
3.20
290
280
280
4.20
4.20
420
4.80
4.80
4.80
540
540
540
540
540

LG

0.35
043
043
0.43
042
042
0.42
045
0.45

NJR

0.65
0.63
0.63
0.63
0.63
0.63
0.63
0.68
0.68
0.68
0.65
0.65
0.65
0.70
0.70
0.70
0.72
0.72
0.72
0.71
0.7
0.71
0.65
0.65
0.65
0.68
0.68
0.68
0.73
073
0.73
073
0.73
0.73
0.70
0.70

GAS

2.00
1.80
1.90
1.80
1.90
1.80
1.80
1.90
1.80
1.90
1.80
1.80
1.80
1.80
1.80
1.80
1.80
1.80
1.80
1.50
1.50
1.50
1.50
1.50
1.50
1.60
1.60
1.60
1.60
1.60
160
1.80
1.80
1.80
1.70
1.70

Ni

NWN

065
062
062
062
0.5
065
065
0.68
068
0.68
0.60
060
060
085
0.65
0.65
085
065
065
0.60
0.60
0.60
048
048
048
058
058
058
0.0
0.60
060
063
063
063
060
060



Month Ending
Jun-98
Jul-98
Aug-98
Sep-98
Oct-98
Nov-98
Dec-98
Jan-99
Feb-89
Mar-99
Apr-89
May-99
Jun-99
Jul-99
Aug-9%
Sep-89
Oct-99
Nov-99
Dec99
Jan{0
Feb-00
Mar-00
Apr-00
May-00
Jun-00
Jul-00
Aug-00
Sep-00
Oct-00
Nov-00
Dec-00
Jan-01
Feb-01
Mar-01
Apr01
May-01

Nu}

0.35
0.33
033
033
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
033
0.33
0.33
033
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.35
0.35
0.35
0.40
040
040
0.38
0.38
0.38
0.37
0.37

OKE

1.20
1.20
1.20
1.20
1.10
1.10
1.10
100
1.00
1.00
0.88
0.88
0.88
0.98
0.98
0.98
0.98
0.8
0.98
0.87
0.87
0.87
0.68

0.85
0.85
085
1.10
110

1.30
1.30

PGL PNY SEN Si

1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
140
1.40
1.40
1.30
1.30
1.30
1.20
1.20
1.20
1.00
1.00
1.00
1.20
1.20
1.20
1.20
120
1.20
1.60
1.60
1.60
1.60
1.60

0.85
0.98
0.98
0.98
1.00
1.00
1.00
1.00
1.00
1.00
1.10
1.10
110
1.00
1.00
1.00
1.00
100
1.00
0.98
0.98
0.98
0.80
0.80
0.80
0.95
0.95
0.95
0.95
0.85
0.95
1.10
110
1.0
1.10
1.10

0.25
0.25
0.25
0.25
0.25
0.25

0.23
0.23
0.23
0.20
0.20
0.20
023
0.23
0.23
0.30
0.30
0.30

0.28

0.28
0.28
025
0.25

0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.33
0.30
0.30
0.30
0.33
033
0.33
0.34
0.34
034
0.35
0.35

SWX UGl

0.55
0.63
0.63
0.63
0.58
0.58
0.58
0.80
0.80
0.80
0.83
0.83
0.83
0.85
0.85
0.85
0.85
0.85
0.85
0.68
0.68
0.68
0.60
0.60
0.60
0.60
0.60
0.60
063
0.63
0.63
0.68
0.68
0.68
085
0.65

0.75
0.85
0.85
0.55
0.63
0.63
0.63
0.63
0.63
0.63
0.60
0.60
0.60
0.53

0.53
0.60
0.60
0.60
0.65

0.68
0.68

WGL

1.20
1.10
1,10
1.10
1.20
1.20
1.20
1.10
1.10
1.10
1.10
110
1.10
1.20
1.20
1.20
1.30
130
1.30
1.30
1.30
1.30
1.10
1.10
1.10
1.20
1.20
1.20
1.20
1.20
1.20
1.30
1.30
1.30
1.30
1.30

NFG

1.57
1.49
1.49
172
173
1.68
1.67
1.57
1.50
147
1.64
179
184
178
1.79
1.81
1.88
1.92
1.80
174
1.60
174
1.85
203
1.91
1.93
2.06
220
AN
224
247
207
2.05
212
220
2.26

STR

1.51
143
1.26
1.50
158
1.51
1.52
131
142
1.34
145
1.53
1.53
151
1.53
147
1.46
140
1.22
1.25
1.15
1.50
1.52
1.62
1.55
1.56
174
2.23
247
223
242
224
221
221
258
250

Mkt Cap

1572
15.20
19.84
2043
19.62
19.62
19.62
19.78
19.82
2047
18.57
19.94
20.20
20.77
20,79
2079
20.99
20.80
20.56
18.97
18.85
19.56
18.14
17.34
17.62
20.83
21.26
2247
23.39
23.38
23.05
2383
23.73
2447
25.44
26.55

Ave, DCF

11.54%
11.86%
12.34%
1273%
12.60%
12.11%
11.85%
11.95%
12.43%
12.57%
12.60%
12.21%
12.08%
12.22%
12.20%
12.26%
12.33%
12.40%
12.80%
13.01%
13.44%
13.44%
13.16%
12.92%
12.95%
13.17%
12.80%
12.57%
12.60%
12.51%
12.39%
12.61%
12.61%
12.75%
12.21%
13.02%



AGL

Month Ending  High

Jun-01
Jul-01

Aug-01
Sep-01
Oct-01

Nov-01
Dec01
Jan02
Feb-02
Mar-02
Apr02
May-02
Jun-02
Jul-02
Aug-02
Sep-02
Oct02
Nov-02
Dec02
Jan-03
Feb-03
Mar-03
Apr-03
May-03
Jun-03
Jul-03

Aug-03
Sep-03
Qet-03
Nov-03
Dec-03
Jan-04
Feb-04
Mar-04
Apr-04
May-04

2408
2422
24.50
22.05
2149
2219
23.24
23.02
2278
23.68
24.34
4.7
23.50
23.35
23.28
23.70
2408
24.50
26.00
2541
23.14
23.70
25.87
26.98
26.98
2767
2792
28.48
29.04
28.72
29.35
30.63
28.38
29.02
294
28.99

AGL
Low
2250
2218
2140
18.95
19.50
20.55
21.08
20,60
20.95
22.16
2280
22.80
2151
17.25
20.50
21.52
20.50
2270
2375
2.7
21.90
22.03
23.30
24.50
25.28
25.35
26.82
2177
27.24
27.50
28.25
28.60
27.87
28.01
27.53
26.51

AGL
Average
23.30
23.20
22.80
20.50
20.49
2137
22.16
21.81
21.87
2293
2357
2348
22.5%
20.30
21.89
2261
22.30
23.60
2438
24.06
2252
22.87
24.59
2574
26.13
26,51
2737
28.13
28.14
28.11
2880
28,62
28.63
28.52
28.47
21.75

AGL
Dividend
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
112
112
112
142
112
112
112
142
112
1.16
1.16
1.16

AGL
Growth
6.59%
7.16%
7.16%
6.59%
6.75%
6.75%
700%
7.00%
8.43%
8.43%
7.00%
7.00%
7.00%
7.00%
7.13%
7.13%
7.00%
7.00%
7.00%
7.00%
7.00%
6.47%
6.23%
5.59%
5.50%
5.53%
5.53%
5.43%
5.43%
471%
471%
471%
4.31%
4.03%
4.40%
4.80%

AGL
DCF
11.89%
12.51%
12.60%
12.63%
12.80%
12.54%
12.60%
12.69%
14.18%
13.91%
12.25%
12.27%
1251%
13.12%
12.80%
12.62%
12.56%
12.25%
12.08%
12.15%
12.50%
11.86%
11.23%
10.33%
10.44%
10.30%
10.15%
8.92%
9.92%
9.17%
9.06%
8.94%
8.67%
8.56%
8.95%
9.49%

AGL ATO
DGF  High

00051 2400
00062 2455
00083 2284
00067 2235
00068 2221
00066 2194
00067 2170
00060 2199
00081 2265
00078 2450
00068  24.55
00066  24.29
00064 2365
00068 2347
00084 2295
00066 2235
00068 2230
00086  23.15
00069 2388
00070 2431
00072 2247
00065 2190
00061 2294
00055 2498
00061 2550
00061 2514
00060  24.84
00064 2498
00064 2495
00050  24.89
00059 2500
00062 2596
00057 2670
00055 2699
00057 2616
00065 2510

ATO
Low

2249
19.60
19.85
20.66
20.30
18.46
19.45
2054
20.26
2213
2344
2273
21.00
17.56
2041
20.70
2062
2427
22.38
2140
21.01
20.85
21.05
2231
23.60
24.05
23.00
23.81
2405
2427
23.92
24.30
24.80
2504
2410
2340

Average

23.24
2207
21.35
21.51
2125
207¢
20.58
2127
2146
23.31
2399
2351
2232
2051
21.68
2153
2146
221
2313
22.85
274
21.38
21.98
23.68
24.55
2460
23.92
24.40
2450
2458
2446
2543
25.75
26.02
2513
2425

ATO
Dividend Growih
116 7.36%
116 8.00%
116  7.50%
116  6.33%
116 633%
116  6.33%
118  6.00%
118  6.00%
1148  6.00%
118 6.00%
118  6.00%
118 7.60%
118 7.33%
118 7.14%
118 7.14%
118 771%
118 7.71%
118  657%
120  871%
120 671%
120 643%
120 6.28%
120 6.09%
120 6.09%
120 6.09%
120 6.09%
120 6.09%
120 6.09%
120 6.09%
120 567%
122 587%
122 567%
122 567%
122  560%
122  560%
122 667%

ATO

DCF

13.11%
14.10%
13.78%
12.50%
12.57%
12.74%
12.56%
12.33%
12.27%
11.76%
11.59%
13.40%
13.43%
13.78%
13.41%
14.06%
14.08%
12.66%
12.66%
12.73%
12.75%
1271%
12.32%
11.86%
11.65%
11.64%
11.80%
11.69%
11.67%
11.21%
11.33%
11.17%
11.04%
10.91%
11.10%
12.43%

ATC

DCF

0.0046
0.0052
0.0052
0.0050
0.0050
0.0051
0.0048
0.0048
0.0050
0.0048
0.0047
0.0053
0.0048
0.0050
0.0050
0.0054
0.0054
0.0049
0.0043
0.0050
0.0050
0.0051
0.0049
0.0046
0.0048
0.0048
0.0048
0.0051
0.0050
0.0048
0.0051
0.0053
0.0050
0.0054
0.0055
0.0066

Cascade

High

20,50
2130
22.00
2250
2160
22.80

20.20
20.33
20,44
20.24
19.69
18.63
19.54
19.80

Cascade

Low

19.05
19.10
19.35
18.50
19.62
19.66

18.10
18.75
17.70
18.05
18.50
18.20
18.20
18.36

Cascade
Average
18.77

Cascade
Dividend
0.96



Cascade
Month Ending  Growth

Jun-01
Jui-01

Aug-01
Sep01
Oct-01

Nov-01
Dec-01
Jan-02
Feb02
Mar-02
Apr-02
May-02
Jun-02
Jul-02
Aug-02
Sep-02
Oct02
Nov-02
Dec-02
Jan-03
Feb-03
Mar-03
Apr03
May-03
Jun-03
Jul-03
Aug-03
Sep-03
QOct03
Nov-03
Dec03
Jan-04
Feb-04
Mar-04
Apr-04
May-04

Cascade Cascade EGN

DCF

DCF  High

34.80
28.21
27.20
27.28
25.20
25.05
25.09
2488
2380
2649
29.25
29.20
2781
27.53
27.20
26.48
28.21
28.60
29.99
30.95
30.85
32.06
33.18
33.95
34.29
34.80
35.99
37.09
38.93
39.04
42.00
472
4349
43.20
4261
44.95

EGN
Low

28.80
23.95
2470
2150
2150
2200
247
2218
2169
2250
2645
26.00
24.70
21865
24.29
23.84
22.50
26.72
26.72
28.08
2847
30.32
31.72
31.60
3235
3135
32.96
35.30
36.14
36.62
38.55
4072
40.89
39.87
4041
40.12

EGN
Average
31.80
26.08
25.95
2439
23.35
2352
2363
2342
2265
2448
27.85
27560
26.26
24.59
25.75
2517
25.35
27.66
28.35
2952
29.66
3119
3245
3278
3332
33.08
3448
36.20
3754
3783
40.28
4272
4219
4154
4151
4254

EGN
Dividend
0.68
068
0.68
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
Q.70
0.70
0.70
072
072
0.72
072
072
0.72
072
072
0.72
072
072
0.72
0.74
074
0.74
0.74
074
074

EGN
Growth
11.00%
11.00%
11.00%
11.50%
11.50%
11.50%
11.50%
11.50%
11.25%
9.75%
7.40%
7.20%
7.20%
7.40%
740%
7.40%
7.00%
7.00%
7.00%
7.00%
7.20%
7.20%
7.20%
7.25%
7.25%
7.00%
7.00%
7.00%
7.00%
7.00%
7.00%
7.00%
7.00%

EGN
DCF
13.52%
14.08%
14.09%
14.91%
15.06%
15.03%
15.02%
15.05%
14.91%
13.09%
10.27%
10.09%
10.24%
10.65%
10.51%
10.67%
10.23%
9.96%
9.89%
9.77%
9.97%
9.83%
9.73%
8.75%
9.71%
947%
9.37%
9.32%
5.24%
8.22%
9.08%
8.96%
8.98%

EGN

DCF
0.0049
0.0048
0.0048
0.0055
0.0055
0.0055
0.0048
0.0050
0.0049
0.0042
0.0032
0.0031
0.0035
0.0037
0.0039
0.0040
0.0037
0.0036
0.0038
0.0038
0.0039
0.0046
0.0045
0.0044
0.0040
0.0039
0.0039
0.0044
0.0043
0.0043
0.0044
0.0046
0.0044

EQT
Migh
37.88
36.60
36.05
3232
33.80
3469
34.38
33.92
33.00
35.66
3755
YV
36.22
34.72
36.49
3625
36.00
36.55
36.89
37.30
37.84
37.90
38.00
40.27
42.00
4127
39.80
41.65
4197
41.60
4342
4492
44.36
44 45
47.80
48.70

EQT
Low
31.80
31.35
3183
26.00
29.15
31.00
31.00
29.32
29.50
3268
34.00
35.45
33.54
28.67
3282
3B47
32.09
34.10
34.62
34.83
3444
36.05
37.08
3772
40.02
38.37
37.85
39.29
40,68
39.95
41.34
42.34
4250
4210
43.99
4516

EQT
Average
34.84
33.98
33.94
29.16
31.48
32.85
32.69
31.82
31.25
447
35.78
36.36
34.88
31.70
34.66
34.71
34.05
3533
3576
36.07
36.14
36.98
38.04
38.00
41.01
39.82
38.83
40.47
4133
40.78
4238
4363
43.68
43.28
4590
46.93

EQT
Dividend
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.64
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.68
0.80
0.80
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20

EQT
Growth
11.75%
11.75%
10.50%
10.44%
10.44%
10.44%
10.44%
10.25%
10.00%
10.00%
9.81%
10.19%
10.19%
10.19%
10.19%
10.19%
10.19%
10.19%
10.17%
10.17%
10.17%
9.56%
9.56%
9.56%
9.56%
9.56%
9.44%
9.44%
9.50%
9.78%
9.78%
9.75%
9.75%
9.75%
9.71%
9.40%

EQT

DCF

13.93%
13.98%
12.71%
13.01%
12.82%
12.72%
12.73%
12.62%
12.39%
12.18%
11.88%
12.38%
1247%
12.70%
12.48%
12.48%
12.53%
12.44%
12.39%
12.37%
12.37%
11.70%
11.64%
11.95%
11.83%
13.08%
13.04%
12.90%
12.89%
13.22%
13.09%
12.96%
12.96%
12.99%
12.76%
12.37%

EQT

DCF

0.0118
0.0134
0.0109
0.0112
0.0120
0.0117
0.0123
0.0113
0.0115
00114
0.0116
0.0117
0.0107
0.0110
0.0118
0.0116
0.0115
0.0114
0.0112
0.0118
0.0115
0.0115
0.0118
0.0123
0.0103
0.0110
0.0111
0.0119
0.0118
0.0121
0.0121
0.0128
0.0121
0.0125
0.0123
0.0127



Keyspan

Month Ending  High

Jun-01
Jul01

Aug-01
Sep-01
Oct-01

Nov-01
Dec01
Jan02
Feb-02
Mar-02
Apr-02
May-02
Jun-02
Jul-02
Aug-02

Sep02

QOct-02
Nov-02
Dec02
Jan-03
Feb-03
Mar-03
Apr-03
May-03
Jun-03
Jul03
Aug-03
Sep03
Oct-03
Nov-03
Dec-03
Jan-04
Feb-04
Mar-04
Apr-04
May-04

40.05
37.20
32.86
3340
3535
3444
34.98
35.55
3259
36.72
3745
38.20
38.00
38.19
36.68
34.85
36.98
37.15
36.16
38.14
34.19
3344
3425
3751
36.70
35.80
47
3583
36.28
3545
37.09
37.26
38.00
38.60
38.99
36.90

Keyspan
Low
36.37
28.10
29.85
31.50
31.86
32.52
31.53
31.25
30.01
31.98
- 3435
35.15
35.60
274
3378
31.86
3075
33.80
34.20
33.01
31.02
31.07
3187
33.28
35.12
33.52
32.30
33.83
3437
33.64
34.86
35.72
36.16
36.87
M
3387

Keyspan
Average
3821
33.15
31.36
3245
33.60
3348
33.26
3340
3130
34.35
35.90
36.68
36.80
32.80
3523
3341
33.86
3548
35.18
35.57
3260
32.25
33.06
36.39
3591
3466
3338
3483
35.33
34.55
35.98
3649
37.08
3774
37.20
35.39

Keyspan
Dividend
1.78
1.78
178
178
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
1.78
178
1.78
178
1.78
178
1.78
178
178
1.78
178
1.78
1.78
1.78
1.78
178
1.78
1.78
1.78
1.78
1.78
1.78

Keyspan
Growth
11.07%
11.35%
11.39%
8.38%
8.38%
8.38%
7.83%
7.17%
6.83%
6.83%
6.71%
6.71%
6.71%
671%
6.71%
7.75%
7.75%
7.75%
7.88%
8.00%
7.78%
7.10%
7.10%
6.64%
6.64%
6.64%
6.64%
6.55%
6.55%
5.88%
5.88%
5.88%
5.25%
5.29%
5.14%
4.89%

Keyspan
DCF
16.62%
17.82%
18.20%
14.77%
14.55%
14.57%
14.04%
13.31%
13.37%
12.78%
12.3%
12.27%
12.25%
12.94%
12.50%
13.92%
13.84%
13.55%
13.74%
13.80%
14.11%
13.46%
13.30%
1240%
12.31%
12.52%
12.75%
12.40%
1231%
11.74%
11.50%
11.42%
10.71%
10.62%
10.54%
10.56%

Keyspan
DCF
0.0351
0.0329
0.0341
0.0296
0.0280
0.0201
0.0298
0.0281
00280
0.0259
0.0248
0.0239
0.0251
0.0270
0.0252
0.0288
0.0282
0.0275
0.0282
0.0282
0.0280
0.0255
0.0249
0.0228
0.0240
0.0248
0.0252
0.0246
0.0244
0.0230
0.0218
0.0229
0.0204
0.0227
0.0225
0.0241

LG
High

2530
2540
2535
2487
25.30
25,10

24.35
2450
24.34
2490
23.80
23.96
24.29
2692

LG
Low

23.58
21.75
21.95
2240
2260
22.70

2179
22.75
2300
23.00
21.85
2190
23.10
23.80

LG

Average
2444
2357
23.65

LG
Dividend
1.34
1.34
134

G
Growth
3.33%
3.33%
3.33%

LG
DCF
9.42%
8.65%
9.63%

LG NJR
DGF  High
0.0017
0.0018
0.0018

45.96
4533
4581
45,50
46.95
48.80
47.35
46.86
3116
32.00
32.90
32.59
30.70
3110
3287
33.28
33.20
32,03
33.60
33.60
3267
3370
34.79
3549
36.60
36.87
36.39
37.36
38.00
39.25
3054
3949
40.00
38.20
38.90
4198

NJR
Low

4227
41.00
42.85
42.24
4345
44.91
44.82
44.20
29.23
30.06
30.29
30.20
28.45
2435
2950
30.65
2052
29.86
31.20
30,01
3042
3170
3225
3260
3512
34.50
33.70
36.81
35.76
3645
37.55
3775
3763
36.81
36.55
38.51



NJR
Month Ending  Average

Jun-01

Jul-01

Aug-01
Sep01
Oct-01

Nov-01
Dec01
Jan02
Fab-02
Mar-02
Apr02
May-02
Jun-02
Jul-02

Aug-02
Sep-02
Oct02
Nov-02
Dec02
Jan03
Feb03
Mar-03
Apr-03
May-03
Jun-03
Jul-03

Aug-03
Sep-03
Oct-03
Nov-03
Dec-03
Jan-04
Feb-04
Mar-04
Apr-04
May-04

4411
4317
44.33
43.87
45.20
46.85
46.09
45.53
30.20
31.03
31.60
3140
28.58
2173
31.18
31.97
31.36
30.94
3240
31.80
3154
3270
33.52
34,05
35.86
35,69
35,05
3659
36.88
37.85
38.55
38.62
38.82
38.01
3773

NJR
Dividend

176
1.76
176
176
176
1.76
1.76
176
1.20
120
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.30
1.30
1.30
1.30
1.30
1.30

NJR
Growth

6.83%
6.83%
6.38%
6.38%
6.38%
6.38%
6.38%
6.33%
6.33%
6.33%
6.33%
6.67%
6.67%
6.67%
6.67%
6.67%
6.67%
6.67%
6.67%
6.67%
7.00%
7.00%
7.00%
6.50%
6.50%
6.50%
6.50%
6.50%
6.50%
6.50%
6.00%
6.00%
6.00%
6.25%
6.33%

NJR

DCF
11.39%
11.49%
10.90%
10.94%
10.81%
10.65%
10.72%
10.72%
10.85%
10.72%
10.85%
11.03%
11.30%
11.61%
11.06%
10.95%
11.03%
11.09%
10.89%
11.12%
11.50%
11.34%
11.23%
10.64%
1043%
1045%
10.52%
10.35%
10.32%
10.40%
9.81%

9.81%
9.79%
10.13%
10.24%

NJR

DCF
0.0031
0.0037
0.0035
0.0038
0.0037
0.0037
0.0039
0.0040
0.0041
0.0038
0.0037
0.0038
0.0036
0.0037
0.0036
0.0039
0.0040
0.0040
0.0039
0.0040
0.0041
0.0041
0.0040
0.0037
0.0035
0.0035
0.0036
0.0036
0.0036
0.0036
0.0034
0.0036
0.0034
0.0036
0.0036

GAS
High
39.20
39.40
39.23
3974
40.90
39.84
4200
4190
4269
46.20
49.00
49.00
48.70
47.83
31.50
29.39
M7
33.29
35.39
3562
3230
3185
3047
36.30
38.30
37.70
36.40
36.05
3662
3445
3465
3424
36.25
3743
35.65
34.50

GAS

Low

37.98
34.00
36.70
37.00
38.14
3752
38.20
39.55
3967
4169
44.99
46.05
45.75
18.00
23.80
17.25
24.25
29.72
30.55
30.65
29.75
2370
27.05
20.07
35.29
3535
33.51
34.00
3275
32.03
32.86
3248
32.55
3476
3331
32.04

GAS
Average
38.59
36,70
rgr
3837
39.52
38.68
40.10
40.73
41,18
4394
47.00
4752
47.23
32.96
27.65
2332
28.01
3151
3297
33.13
31.02
2778
28.76
32,68
37.30
36.53
34.96
3503
3469
33.24
33.76
33.37
34.40
36.10
3448
33.27

GAS
Dividend
1.76
1.76
1.76
1.76
1.76
1.76
1.76
1.76
1.76
176
1.76
1.84
1.84
1.84
1.84
1.84
184
1.84
1.84
1.84
1.84
1.84
1.84
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86

GAS
Growth
5.94%
5.79%
5.79%
£.90%
5.90%
5.90%
6.00%
6.00%
6.00%
6.00%
5.80%
5.80%
5.80%
6.00%
6.00%
6.00%
5.50%
5.17%
5.17%
5.17%
5.47%
517%
5.147%
5147%
517%
4,38%
4.38%
4,38%
4.33%
4.04%
3.86%
3.83%
373%
3.68%
3.68%
367%

GAS
DCF
11.12%
11.23%
11.05%
11.11%
10.95%
11.06%
10.98%
10.90%
10.85%
10.54%
10.03%
10.18%
10.21%
12.37%
13.62%
15.08%
12.99%
11.78%
1148%
11.45%
11.89%
12.70%
12.43%
11.61%
10.80%
10.09%
10.35%
10.34%
10.35%
10.30%
10.02%
10.06%
9.76%
942%
9.69%
9.91%

GAS U] Ni NI Ni
DCF  High Low Average Dividend
0.0074
0.0083
0.0083
0.0089
0.0087
0.0088
0.0089
0.0088
0.0094
0,001
0.0086
0.0084
0.0084
0.0104
0.0087
0.0081
0.0070
0.0063
0.0066
0.0066
0.0068
0.0059
0.0057
0.0052
0.0063
0.0060
0.0061
0.0056
0.0056
0.0055
0.0052
0.0055
0.0051
0.0054
0.0055
0.0060



Ni NI NI NWN

MonthEnding  Growth DCF DCF  High

Jun-01
Jul01

Aug-01
Sep-01
Qct01

Nov-01
Dec-01
Jan-02
Feb-02
Mar-02
Apr02
May-02
Jun-02
Jut02

Aug-02
Sep-02
Oct-02
Nov-02
Dec02
Jan-03
Feb-03
Mar-03
Apr-03
May-03
Jun-03
Jul-03

Aug03
Sep-03
Oct-03
Nov-03
Dec-03
Jan-04
Feb-04
Mar-04
Apr-04
May-04

2500
2515
25.50
2585
26.00
25.00

30.10
30.20
2970
29.99
30.70
30.18
27.84
2847
26.26
2572
26.00
28.52
28.88
28.65
29.00
30.10
30.50
30.85
31.30
3197
32.00
33,00
3165
29.84

NWN

Low
23.80
23.58
2381
22.38
22.00
23.39

2760
2348
2753
27.00
28.54
25.50
25.63
2548
24.05
2413
2477
2552
27.20
27.03
27.02
2840
2851
2881
29.50
29.95
3007
30.20
29.15
2746

NWN

Average
2445
24.36
24.85
2412
24.00
2419

28.85
26.83
28.62
2850
2062
27.84
2673
26.98
25.15
2492
25.39
27.02
78.04
27.84
28.01
29.25
29.51
29.68
3040
30.96
31.04
31.95
3040
28.65

NWN

Dividend
1.24
1.24
1.24
1.24
124
1.24

1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.30
1.30
1.30
1.30
1.30
1.30
1.30

NWN

Growth
4.25%
4,24%
4.55%
4.64%
4.64%
4.64%

5.30%
5.30%
5.30%
5.30%
5.30%
5.30%
5.67%
5.67%
467%
457%
487%
4867%
4.67%
4.67%
4.87%
4.67%
487%
4.17%
4.17%
417%
4.88%
4.88%
4.88%
4.88%

NWN
DCF

9.93%

5.94%
10.20%
10.42%
10.45%
10.40%

10.23%
10.60%
10.27%
10.29%
10.08%
10.41%
11.01%
10.96%
10.30%
10.35%
10.25%
9.90%
9.71%
9.75%
8.71%
9.50%
9.46%
8.02%
8.94%
8.85%
9.58%
8.44%
9.68%
9.98%

NWN
DCF
0.0023
0.0025
0.0027
0.0029
0.002¢
0.0029

0.0029
0.0031
0.0031
0.0032
0.0030
0.0031
0.0031
0.0030
0.0029
0.0029
0.0029
0.0027
0.0032
0.0033
0.0033
0.0026
0.0026
0.0024
0.0024
0.0025
0.0026
0.0028
0.0028
0.0031

NUI

High
2240
23.60
2395
22.70
219
23.15

26.91
27.25
2750
2745
20.60
2225
22.25
16.27
17.50
17.40
16.03
15.74
15.83
16.05

NUI

Low
20.60
2140
22.30
2008
20.18
20.45

24.50
2535
2424
16.87
17.85
18.84

9.65
1240
15.25
18.20
14.90
13.13
14.00
13.20

NUI

Average
21.50
22.50
2313

25.70
26.30
25.87
21.66
19.23
20,55
15.95
13.84
16.38
16.30
15.47

NUI

Dividend
0.98
0.98
0.98

0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98
0.98

NUI

Growth
10.95%
10.95%
10.95%

7.33%
7.33%
7.33%
767%
767%
7.67%
7.67%
5.33%
6.33%
5.33%
5.33%

NUI
DCF
16.37%
16.12%
15.98%

11.70%
11.60%
11.67%
12.89%
13.56%
13.18%
14.80%
13.41%
12.12%
12.16%
12.53%



NUI OKE OKE OKE OKE OKE OKE OKE  Peoples Peoples Peoples Peoples Peoples  Peoples Peoples PNY

Month Ending DCF High Low Average Dividend  Growth DCF DCF  High Low Average Dividlend Growth DCF DCF  High

Jun-01 0.0023 21.80 19.01 2040 062 1160% 1521% 0.0077 42.30 38.65 40.48 204  557% 11.28%  0.0071 3590
Jul-1 0.0020 20.48 1745 1897 062 1160%  1549% 0.0060 40.75 34.35 37.55 204 543% 11.59%  0.0067 35.80
Aug01 0.0020 18.45 15.80 17.13 062 1160%  1591% 0.0063 39.91 36.56 3824 204 557% 1163%  0.0068 4.1
Sep-01 16.95 14147 15.56 062 10.00%  14.69% 0.0062 39.98 36.81 38.40 204 557% 1160%  0.0072 3510
Oct-01 18.40 16.15 17.27 062 1000% 14.21% 0.0060 4294 3770 40.32 204 557% 11.31%  0.0070 3215
Nov-01 18.30 16.70 17.50 062 1000%  14.16% 0.0060 40.35 3754 38.95 204 557% 1151% 00071 34.80
Dec-01 18.22 16.40 7.3 062 1000% 14.21% 0.0064 38.68 3540 37.04 204  558% 11.84%  0.0068 36.60
Jan02 17.99 16.82 17.41 062 1000% 14.18% 0.0067 38.99 3550 3725 204 558% 11.80%  0.0072 3589
Feb-02 18.70 16.34 17.52 0.62 867%  1277% 0.0067 3740 3525 36.33 208 558% 1209%  0.0074 34.05
Mar-02 20.92 18.11 19.52 0.62 9.20%  12.80% 0.0067 39.98 37.06 38.52 208 558% 1171%  0.0071 36.25
Apr-02 0.0015 21.95 20.28 21.12 0.62 9.20% 1261% 0.0065 40.18 38.01 39.09 208  558% 1162%  0.0069 3795
May-02 0.0014 23.14 20.77 21.95 062 9.20%  1248% 0.0062 4045 38.00 39.23 208 558% 11.60%  0.0067 38.00
Jun-02 0.0018 22.00 19.70 20.85 0.62 920%  12.66% 0.0065 39.40 36.05 3773 208 575% 1202%  0.0066 37.94
Jul-02 0.0021 2219 1462 18.41 0.62 9.20%  13.12% 0.0068 3197 29.07 33.52 208 5690% 1276%  0.0072 3770
Aug-02 0.0020 21.00 1r.21 19.10 062 8.92%  12.69% 0.0062 33.95 27.80 30.88 206 575% 1345%  0.0070 3721
Sep-02 0.0019 19.95 17.85 18.90 062 858%  12.38% 0.0064 3532 3251 33.92 208 575% 1274%  0.0064 37.00
Oct-02 0.0022 19.36 16.67 18.02 0.62 8.58%  1257% 0.0063 36.60 31.06 33.83 208 550% 1250%  0.0062 36.45
Nov-02 0.0019 19.55 1743 18.49 0.62 8.58%  12.46% 0.0062 3725 33.69 3547 208  550% 12.16%  0.0080 36.50
Dec02 0.0014 19.71 18.56 19.13 0.62 858%  12.33% 0.0061 38.99 35.41 37.20 208 550% 11.85%  0.0063 36.77
Jan03 0.0014 20.20 16.75 18.48 068 858%  12.85% 0.0063 40.35 36.14 38.24 212  550% 11.79%  0.0063 36.87
Feb-03 0.0014 17.55 16.00 16.77 0.68 8.50%  13.20%  0.0065 37.56 35.31 3644 212 500% 1158%  0.0062 3540
Mar-03 18.58 1743 17.85 0.68 8.80%  13.23%  0.0072 3643 34.93 35.68 242 525% 11.99%  0.0066 35.88
Apr-03 1945 18.14 18.80 0.68 8.80%  13.00% 0.0070 39.34 35.16 37.25 242 474% 11.16%  0.0060 37.65
May-03 20.58 18.50 19.54 0.68 880%  12.84% 0.0068 44.60 38.46 4153 242 499% 1075%  0.0057 39.69
Jun-03 20.99 19.28 20.14 0.68 8.80%  1272%  0.0083 4525 4245 43.85 242 499%% 1044%  0.0057 41.50
Juk03 21.28 19.56 2042 0.68 8.80%  12.66%  0.0084 44.30 40.89 42,60 242  499% 1060%  0.0059 3974
Aug-03 21.20 1875 19.98 0.68 8.00%  11.92% 0.0079 41.36 39.53 40.45 212 514% 11.06%  0.0061 39.32
Sep-03 21.68 2047 20.93 0.68 887%  1244% 0.0072 4256 40.06 41.31 212 514% 10.94%  0.0058 39.95
Oct03 21.24 18.45 20.35 0.68 865%  1252% 0.0072 4272 40.03 41.38 212 514% 1093%  0.0058 39.98
Nov-03 20.16 19.20 19.68 0.72 798%  12.20% 0.0070 40.80 33.82 38.86 242  480% 1079%  0.0058 4113
Dec-03 22.44 19.65 21.05 072 798%  11.92% 0.0070 4264 40.06 4135 212  480% 1057%  0.00585 43.95
Jan-04 2332 21.64 22.48 072 798% 11.67% 0.0072 43.26 4137 42.32 212  500% 10.65%  0.0058

Feb-04 22.78 21.65 2222 - Q.76 798%  11.92% 0.0070 44.70 4247 4359 216  500% 1059%  0.0055 41.86
Mar-04 2347 21.66 257 0.76 7.73%  1160%  0.0099 48.03 43.52 4478 216 500% 1043%  0.0083 43.06
Apr04 23.04 20.75 21.90 0.76 773% 1172%  0.0100 45.19 4115 43.17 216 500% 10.64%  0.0064 43.03

May-04 2145 19.69 2057 0.84 650% 11.15%  0.0102 4201 38.91 40.46 216  450% 10.50%  0.0068 41.05



PNY
Month Ending  Low

Jun01

Jul-01

Aug-01
Sep-01
Cct-01
Nov-01
Dec-01
Jan{2
Feb-02
Mar-02
Apr02
May-02
Jun-02
Jul-02
Aug-02
Sep-02
Oct-02
Nov-02
Dec02
Jan-03
Feb-03
Mar-03
Apr-03
May-03
Jun-03
JuH03
Aug-03
Sep-03
Oct-03
Nov-03
Dec03
Jan-04
Feb-04
Mar-04
Apr-04
May-04

33.56
32.15
3193
29.19
30.01
30.55
32.60
32.90
3179
320
35.00
35.00
33.68
27.35
32.80
33.62
31.55
3276
34.25
33.95
33.22
33.53
35.15
36.53
38.78
37.38
37.23
38.69
38.85
3941
40.71

40.39
40.70
39.80
38.32

PNY
Average
3473
33.98
33.02
3214
31.08
3267
34.60
3440
3292
3413
36.48
36.50
35.81
3253
35.00
35.31
34.00
3463
35.51
3541
3431
3470
36.40
38.141
40.14
38.56
38.28
3932
3842
40.27
42.33

4113
41.88
4142
39.69

PNY
Dividend

1.54
1.54
1.54
1.54
1.54
1.54
154
1.54
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.66
1.66
1.66
1.66
1.66
1.66
1.66
1.66
1.66
1.66
1.66
1.66

172
172
172
172

PNY
Growth
5.43%
533%
5.00%
4.75%
475%
4.75%
4.67%
467%
4.67%
4.50%
4.50%
4.50%
4.50%
4.50%
4.50%
4.50%
4.50%
4.50%
4.50%
4.50%
4.50%
4.50%
450%
467%
5.00%
5.00%
5.20%
5.20%
5.20%
5.20%
5.20%

5.00%
4.75%
4.75%
4.80%

PNY
DCF
10.44%
10.45%
10.25%
10.13%
10.32%
10.04%
8.66%
9.69%
10.13%
9.75%
941%
8.41%
8.50%
10.02%
9.62%
9.57%
8.77%
9.68%
9.55%
9.75%
9.92%
9.86%
9.61%
9.55%
9.65%
9.84%
10.08%
8.95%
9.94%
9.84%
9.61%

9.70%
9.35%
9.40%
9.66%

PNY
DCF

00045
0.0047
0.0047
0.0050
0.0050
0.0049
0.0048
0.0048
0.0050
00046
0.0044
00043
0.0041
0.0044
0.0045
0.0047
00049
0.0048
0.0047
0.0048
0.0049
0.0046
0.0044
0.0043
0.0043
0.0044
0.0046
0.0047
0.0047
0.0048
0.0046

0.0047
0.0047
0.0047
0.0051

Semco Semco  Semco

High
14.98
15.24
15.75
14.70
14.85
12.90
1242
11.40

8.15
737
725
6.20
494
4.26
5.65
7.34

Low
13.61
14.05
14.10
13.80
1143
11.25

8.88
9.91

6.85
6.40
5.60
449
3.15
3.52
3.51
5.03

Average
1428
14.64
14.93
14.30
13.14
12.07
10.50
10.66

Semco

Dividend
0.84
0.84
0.84
0.84
0.84
0.84
0.84
084

Semco

Growth
7.28%
7.28%
7.14%
6.54%
6.54%
6.54%
6.40%
5.50%

Semco  Semco Sl

DCF

14.07%
13.81%
13.63%
13.28%
13.89%
14.56%
15.65%
14.53%

DCF

0.0014
0.0015
0.0015
0.0016
0.0016
0.0017
0.0014
0.0013

High

3112
31.95
3265
32.96
34,00
34,08
34.10
32719
31.65
3270
35.50
36.65
35.05
36.06
33.60
33.10
33.30
32.60
33.68
33.75
3241
32.05
35.15
37.75

Sd
Low

29.95
3065
3075
2030
3041
32.57
32.50
3140
29.95
30.30
31.70
3419
3230
2820
31.80
31.01
3140
31.50
3224
3175
30.55
30.84
31.54
34.80



Sd
Month Ending  Average

Jun-01

Jul01

Aug-01
Sep-01
Oct-01

Nov-01
Dec01
Jan-02
Feb-02
Mar-02
Apr02
May-02
Jun4?
Jul-02

Aug-02
Sep-02
0ct02
Nov-02
Dec02
Jan03
Feb-03
Mar-03
Apr03
May-03
Jun-03
Jul03

Aug-03
Sep-03
Oct03
Nov-03
Dec03
Jan-{4
Feb-04
Mar-04
Apr-04
May-04

30.54
31.30
31.70
3113
32.20
33.33
33.30
32.10
30.80
31.50
33.60
3542
33.67
32.13
32.70
32.06
3235
32056

S
Dividend

148
148
148
1.48
148
148
148
148
148
148
1.50
1.50
150
1.50
1.50
1.50
1.50
1.50

SJl
Growth

6.00%
6.00%
5.67%
5.83%
6.83%
6.83%
6.20%
6.20%
6.20%
5.33%
6.33%
5.33%
§.33%
533%
533%
§.33%
§.33%
5.33%

Sl

DCF
1151%
11.38%
10.96%
11.23%
11.04%
10.86%
11.26%
11.45%
11.67%
10.64%
10.37%
10.10%
10.36%
10.60%
10.51%
10.61%
10.57%
10.62%

S

DCF
0.0016
0.0018
0.0017
0.0019
0.0018
0.0018
00019
0.0020
0.0019
0.0017
0.0017
0.0016
0.0016
0.0017
0.0018
0.0018

00016
0.0016

SWX
High

2467
2424
2440
2323
2256
21.60

2475
2475
2475
23.65
22.50
2275
2250
23.63
23.64
21.96
20.89
21.28
2177
2245
21.72
22.83
2348
2348
23.15
23.18
2405
23.99
2357
2406
2336

SwX
Low

23.08
2275
2252
18.61
2031
2048

2340
23.01
18.10
21.15
20.60
19.82
2140
22,00
21.11
18.92
19.30
18.74
20.05
2078
20.14
20.80
22.25
22.28
22.01
22.05
2239
2268
2281
275
2150

SWX

Average
23.88
2349
23.46

2407
23.88
2143
2240
21.55
21.28
22.15
2281
2238
20.94
20.09
20.51
2091
2162
20.93
21.82
2287
2288
22.58
2262
322
2334
2319
2341

SwWX
Dividend

0.82
0.82
0.82

0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
082
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82

SwWX

Growth
4.67%
4.67%
467%

5.00%
§.00%
5.00%
5.75%
5.00%
5.00%
5.00%
5.00%
5.00%
4.75%
5.00%
5.00%
5.25%
5.25%
5.25%
5.25%
5.45%
545%
5.50%
5.50%
5.33%
5.33%
5.33%
533%

SWX
DCF
8.51%
8.57%
8.57%

8.82%
8.85%
9.29%
9.88%
8.27%
9.32%
9.15%
8.03%
9.11%
9.14%
8.568%
9.49%
9.66%
9.52%
9.66%
9.48%
8.49%
9.48%
9.59%
0.58%
9.30%
9.28%
9.31%
9.27%

SWX
DCF
0.0022
0.0024
0.0024

0.0028
0.0027
0.002¢9
0.0030
0.0029
0.0028
0.0027
0.0029
0.0029
0.0029
0.0026
0.0026
0.0026
0.0024
0.0025
0.0025
0.0026
0.0026
0.0026
0.0025
0.0025
0.0024
0.0026
0.0026

UGl
High
27.26
27.30
29.48
2910
2040
3042
31.53
31.15
29.35
3149
33.21
3295
3247
33.08
36.48
3676
26.23
26.99
2543
27.89
28.37
3057
32.55
3449
35.05
3345
3145
31.00
3144
3269
3420
34.35
33.10
3347
33.40
3214

UGl
Low
2542
25.30
26.50
2512
26.69
28.93
29.33
2777
27.09
2845
3099
31.00
2340
2567
30.90
33.58
2327
2453
2447
2493
26.03
2741
29.00
30.60
30.70
30.80
28.95
28.86
28.85
3057
3210
31.40
31.90
31.80
31.28
2985 .



UGl

Month Ending  Average

Jun-01

Jul01

Aug-01
Sep-01
Oct-01

Nov-01
Dec-01
Jan-02
Feb-02
Mar-02
Apr02
May-02
Jun02
Jul-02
Aug-02
Sep02
Oct-02
Nov-02
Dec02
Jan-03
Feb-03
Mar-03
Apr-03
May-03
Jun03
Jul03
Aug-03
Sep03
Oct-03
Nov-03
Dec03
Jan-04
Feb-04
Mar-04
Apr-04
May-04

26,34
26.30
27.99
2711
28,05
29.68
3043
29.48
28.22
29.97
32.10
31.98
30.94
29.38
33.69
3517
24.75
25.78
2495
2641
21.20
28.99
077
3255
32.88
3218
30.20
29.98
30.15
31.63
33.15
3288
32.50

UGl
Dividend
1.55
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
1.60
165
1.65
1.65
1.10
1.10
1.10
1.10
1.10
110
1.14
114
1.14
1.14
1.14
1.14
1.4
1.14
1.14
1.14
1.14

UGl
Growth
7.00%
7.00%
6.50%
7.00%
7.00%
7.00%
7.00%
7.00%
6.50%
6.50%
6.17%
6.17%
6.17%
6.17%
6.88%
6.88%
6.88%
6.88%
6.88%
6.88%
7.25%
6.33%
6.33%
6.33%
6.33%
6.33%
6.33%
6.33%
6.33%
8.33%
6.33%
6.00%
6.33%

ual
DCF
13.78%
14.02%
13.05%
13.80%
13.57%
13.20%
13.05%
13.25%
13.00%
12.61%
11.85%
11.87%
12.07%
12.59%
12.50%
12.26%
11.97%
1.77%
11.93%
11.64%
11.89%
10.64%
10.54%
10.31%
10.26%
10.35%
10.62%
10.65%
10.63%
1042%
10.23%
9.92%
10.31%

uGl

DCF  High

0.0036
0.0045
0.0042
0.0048
0.0047
0.0047
0.0047
0.0048
0.0047
0.0045
0.0042
0.0041
0.0039
0.0042
0.0044
0.0048
0.0048
0.0048
0.004%
0.0048
0.004%
0.0054
0.0053
0.0051
0.004¢
0.0050
0.0052
0.0050
0.0050
0.0048
0.0049
0.0051
0.0050

28.65
28.40
28.10
2764
2853
2847
29.75
29.48
2713
2754
27.95
2740
2670
26.22
2515
2462
2515
24.45
2449
25.69
2610
26.96
27.50
28.14
2879
27862
26.90
2797
2847
28.18
28.55
2870
28.98
30.18
30.39
29.15

WGL WGL
Low

26.00
2.2
26,60
25,30
26,00
26.80
27.00
2585
2571
2631
2.5
2568
2446
19.25
23.50
275
2194
2218
2265
2315
24.38
25.00
26.30
2597
2662
2521
2528
2690
2,37
26.20
2663
27745
27.74
28.88
21.75
26.66

WGL
Average

2732
26.83
27.35
2647
.7
2748
28.38
2767
2642
2683
2710
26.54
2558
2273
24.32
2369
2355
2332
2357
2442
2524
2598
26.90
27.05
27.71
2642
26,08
2744
2792
27.18
2759
27.93
28.36
2953
28.07
2191

WGL
Dividend

1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.26
1.27
1.27
127
1.27
1.27
127
1.27
127
1.27
1.27
127
1.27
128
128
1.28
1.28
1.28
1.28
1.28
1.28
1.28
1.28
128
1.28
1.30

WGL
Growth

4.43%
4.40%
4.40%
4.40%
4.40%
4.40%
4.20%
4.20%
4.20%
4.17%
3.80%
3.80%
3.80%
4.40%
4.40%
4.40%
4.40%
4.40%
4.40%
4.40%
4.20%
4.33%
4.33%
4.43%
443%
4.43%
4.64%
4.64%
4.64%
4.14%
4.14%
3.86%
3.86%
3.86%
3.86%
3.83%

WGL

DCF
9.59%
9.66%
9.56%
9.73%
9.57%
9.53%
9.16%
9.29%
9.53%
9.40%
8.97%
9.14%
9.34%

10.69%

10.27%

1043%

1046%

10.53%

10.46%

10.24%
9.84%
9.81%
9.62%
9.73%
9.60%
9.86%

10.15%
9.87%
9.78%
8.40%
9.32%
8.96%
8.88%
8.68%
8.76%
9.12%

WGL NFG
DCF  High
00049 57.94
0.0052 5276
0.0052 5030
0.0056 2420
0.0055 24.90
0.0055 23.89
0.0054 2485
0.0057 250
0.0056  24.90
00052 2570
0.0043 2498
00048  23.90
0.0047 23.25
0.0055 22.84
0.0050 21.00
0.0052 20.91
00052 2048
0.0052 21.00
6.0052 21.86
0.0050 21.54
0.0048 2075
0.0050 2225
0.0048 2362
0.0048  25.75
0.0046 2690
00048 2751
0.0048 2385
0.0046 2410
0.0046 2385
00044 2380
0.0042  25.01
00042 2574
0.0040 2648
0.0043 2625
0.0044 2520
0.0049 2557

NFG
Low

51.79
44.85
46.94
21.96
2230
21.95
22.06
2216
22,00
23.90
2310
2202
21.38
15.61
18.60
19.58
1795
19.76
20.54
2002
1887
18.63
21,60
23.15
25.60
2413
22.51
2264
2171
22.76
23.16
24.40
2475
2426
2375
23.90

NFG
Average

54.87
48.81
48.62
23.08
2360
292
23.51
2358
2345
24.80
24.04
22.96
22.32
19.23
19.80
20.25
19.22
2038
21.20
20.78
19.86
20.94
2261
2445
26.25
25.82
23.23
2337
2278
23.33
24.08
25.07
25862
25.26
2448
2474

NFG
Dividend

2.020
2020
2.020
1.010
1.010
1.010
1.010
1.010
1.010
1.010
1.010
1.010
1.040
1.040
1.040
1.040
1.040
1.040
1.040
1.040
1.040
1.040
1.040
1.040
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08
1.08

NFG
Growth

8.51%
8.51%
7.78%
8.00%
8.00%
7.57%
757%
7.57%
7.57%
751%
7.57%
7.57%
7.57%
757%
757%
757%
1.57%
7.57%
757%
757%
1147%
6.50%
6.50%
6.33%
6.33%
6.33%
6.17%
6.17%
6.17%
4.80%
4.80%
4.25%
4.25%
4.25%
4.00%
3.00%

NFG
DCF
12.78%
13.32%
12.67%
13.06%
12.95%
12.65%
12.52%
12.50%
12.53%
12.26%
12.41%
12.64%
12.95%
13.83%
13.64%
1351%
13.83%
13.47%
13.23%
13.35%
13.20%
12.18%
11.75%
1A%
11.01%
11.09%
11.46%
11.43%
1157%
10.00%
9.83%
9.06%
8.95%
9.02%
8.92%
7.82%



Month Ending
Jun-01
Jul-01
Aug-01
Sep-01
Oct:01
Nov-01
Dec-01
Jan-02
Feb-02
Mar-02
Apr02
May-02
Jun-02
Jul-02
Aug-02
Sep-02
Oct-02
Nov-02
Dec-02
Jan-03
Feb-03
Mar-03
Apr03
May-03
Jun-03
Jul-03
Aug-03
Sep03
Oct-03
Nov-03
Dec03
Jan-04
Feb-04
Mar-04
Apr04
May-04

NFG STR
DCF  High
0.0103 3134
0.0104 2542
0.0099 2440
00106 23.10
00107 2356
00100 2447
00103 2548
0.0103 2555
00108 24.43
00102 2584
0.0100 2945
0.0087 29.10
0.0082 2750
0.0086 25.04
0.0097 2581
0.0093 25.10
0.0083 2615
0.0093 27.01
00081 2839
00090 2897
0.0085 28.64
0.0080 29.85
0.0093 3175
0.0094  33.00
00079 3442
00075 33.99
00075 3270
0.0077  33.00
0.0076 3335
0.0067 34.22
0.0068 3550
00063 37.08
0.0059  36.89
0.0067  36.50
0.0067 37.00
0.0082 37.085

STR
Low
24.00
21.33
22.35
18.58
19.60
2165
23.08
23.10
21.40
22.29
25.68
26.80
23.65
18.01
21.30
22.55
21.41
2450
25.74
26,50
26.04
27.92
29.35
29.72
32.34
313
30.11
30.68
3075
31.80
3357
34.76
34.40
33.82
34.51
34.26

STR
Average
21.67
23.23
2338
20.84
2158
23.06
24.28
24.33
211
2407
2757
27.95
25.58
2153
2346
23.83
23.78
25.76
27.07
2774
27.34
28.89
30.55
31.36
33.23
32867
31.41
31.84
3205
33.01
3454
35.92
3585
35.16
35.76
35.66

STR
Dividend

0.700
0.700
0.700
0.700
0.700
0.720
0.720
0.720
0.720
0.720
0.720
0.720
0720
0.720
0.720
0.720
0.720
0.740
0.740
0.740
0.740
0.740
0.740
0.740
0.740
0.740

0.82

0.82

0.82

0.82

0.82

0.82

0.82

0.82

0.82

0.82

STR
Growth
8.56%
9.29%
10.11%
10.38%
9.75%
10.38%
8.75%
9.75%
9.75%
9.75%
9.75%
9.75%
9.75%
9.75%
10.13%
10.13%
10.13%
10.13%
10.00%
10.00%
10.20%
9.82%
9.00%
9.00%
9.09%
9.09%
9.00%
9.00%
8.73%
8.60%
8.60%
8.56%
8.33%
8.00%
8.00%
8.47%

STR
DCF
11.48%
12.80%
13.62%
14.33%
13.55%
14.05%
13.22%
13.21%
13.45%
13.25%
12.80%
12.76%
13.04%
1367%
13.73%
13.68%
13.68%
13.50%
13.20%
13.12%
13.37%
12.81%
1181%
11.73%
11.67%
1.71%
12.03%
11.99%
11.69%
1147%
11.34%
11.19%
10.98%
10.68%
10.63%
10.81%

STR
DCF
0.0080
0.0100
0.0104
0.0104
0.0107
0.0118
0.0120
0.0117
0.0109
0.0119
0.0124
0.0118
0.0104
0.0101
0.0122
0.0111
0.0120
0.0119
0.0124
0.0124
0.0126
0.0131
0.0122
0.0128
0.0111
0.0107
0.0111
0.0110
0.0111
0.0116
0.0114
0.0114
0.0107
0.0114
0.0113
0.0123

AGL ATO CGC EGN

1.10
1.20
1.20
1.20
1.20
118
1.20
1.20
1.28
1.30
1.30
1.30
1.30
1.30
1.14
1.21
1.30
1.30
1.40
1.40
1.40
1.30
1.30
1.30
1.70
1.70
1.70
1.80
1.80
1.80
1.90
1.90
1.80
1.80
1.80
1.80

0.90
090
0.90
0.80
0.90
0.80
0.86
0.85
082
0.95
0.85
0.95
0.90
0.80
0.85
0.88
0.93
0.93
0.95
0.95
0.95
0.95
0.95
0.95
1.20
1.20
1.20
1.20
1.20
1.20
1.30
1.30
1.30
140
1.40
1.40

0.93
0.83
0.83
0.83
0.83
0.83
073
0.73
074
0.74
0.74
0.74
0.88
0.88
0.85
0.87
0.88
0.88
0.95
0.95
0.85
1.10
1.10
1.10
1.20
1.20
1.20
1.30
1.30
1.30
140
140
140

EQT KSE

2147
234
2.05
1.93
21
2.08
2.18
1.97
2.08
2.18
2.28
2.28
247
217
218
214
2.2
220
219
232
2.27
2.34
230
251
254
241
246
2.56
2.56
2.56
267
2.70
270
270
270
270

540
4.50
450
450
4.50
4.50
478
4.64
472
470
4.70
470
5.20
5.20
462
478
490
4.90
5.00
5.00
5.00
450
450
4.50
570
570
570
5.50
550
5.50
5.50
5.50
5.50
6.00
6.00
6.00

LG

045
045
045

NJR

0.70
0.78
0.78
0.78
0.78
0.78
0.81
0.82
0.84
0.83
0.83
0.83
0.80
0.80
0.75
0.81
0.88
0.88
0.88
0.88
0.88
0.85
0.85
0.85
0.8
0.88
0.98
0.98
0.98
0.98
1.00
1.00
1.00
1.00
1.00

GAS

1.70
1.80
1.80
1.80
1.80
1.80
1.82
1.78
1.95
2.00
200
200
210
2.10
1.46
1.24
1.30
1.30
140
140
140
110
1.10
110
170
1.70
1.70
1.50
1.50
1.50
1.50
1.50
1.50
1.60
1.60
1.60

Ni

NWN

0.60
0.63
0.63
0.63
0.83
0.63

0.73
073
0.68
0.71
073
073
0.68
0.68
0.68
0.68
0.68
0.68
0.98
0.98
0.98
0.75
075
0.75
0.78
0.78
0.78
0.83
0.83
0.83



Month Ending
Jun-01
Jul-01
Aug-01
Sep-01
Oct-01
Nov-01
Dec-01
Jan02
Feb-02
Mar-02
Apr02
May-02
Jun-02
Jul02
Aug-02
Sep-02
Oct-02
Nov-02
Dec-02
Jan-03
Feb-03
Mar03
Apr-03
May-03
Jun-03
Jul03
Aug-03
Sep-03
Oct03
Nov-03
Dec-03
Jan-04
Feb-04
Mar-04
Apr-04
May-04

NUt

037
0.30
0.30
0.30

0.30
030
0.30
0.40
040
0.34
0.33
0.35
0.35
0.28
0.28
0.28

OKE

1.30
0.95
0.95
0.95
0.95
0.95
1.02
1.04
1.18
1.20
1.20
1.20
1.30
1.30
1.1
1.20
1.20
1.20
1.20
1.20
1.20
1.30
1.30
1.30
1.90
1.80
1.90
1.60
160
1.60
1.70
170
170
240
240
240

PGL PNY SEN Sl

1.60
140
140
140
140
140
1.30
1.34
1.38
140
140
1.40
140
140
1.18
1.16
1.20
1.20
1.30
1.30
1.30
130
1.30
1.30
1.60
1.60
1,60
150
1.50
1.50
1.50
150
1.50
1.70
170
1.70

1.10
110
110
1.10
1.10
1.10
111
1.10
111
1.10
110
1.10
1.10
1.10
1.07
113
1.20
1.20
1.20
1.20
1.20
1.10
1.10
1.10
1.30
1.30
1.30
1.30
1.30
1.30
1.40

1.40
1.40
1.40
1.40

0.25
0.27
0.27
027
027
0.27
0.20
0.20

0.35
0.38
0.38
0.38
0.38
0.38
0.38
0.39
037
0.38
0.38
0.38
040
0.40
0.38
0.39
0.38
0.38

SWX

0.65
0.68
0.68

0.78
0.78
0.78
0.70
0.72
0.73
073
0.78
0.78
0.78
0.65
0.65
0.65
0.75
0.75
0.75
075
0.75
0.75
0.75
0.75
0.75
0.78
0.78

UGl

0.68
0.78
0.78
0.78
0.78
0.80
0.81
0.82
0.82
0.83
0.83
0.83
0.83
0.83
0.81
0.90
0.98
0.98
1.00
1.00
1.00
1.20
1.20
1.20
1.40
1.40
1.40
1.30
1.30
1.30
1.40
140
1.40

WGL

130
130
1.30
1.30
130
130
1.33
1.35
1.34
129
129
129
129
129
110
115
120
120
120
120
120
120
120
120
140
140
140
130
130
130
130
130
130
140
140
140

NFG

206
1.90
1.90
183
1.86
1.78
1.96
1.82
195
1.84
1.80
1.86
1.80
1.55
1.63
1.58
1.62
1.66
1.67
1.66
1.57
1.76
1.89
207
210
1.95
1.88
1.86
1.82
1.88
1.99
1.90
190
210
210
210

S§TR

200
1.90
1.83
163
1.78
1.88
2,04
1.95
1.82
2.09
228
2.25
202
1.85
204
1.87
21
214
2.28
225
2.28
243
248
267
277
264
266
255
283
283
292
2.80
2.80
3.00
3.00
3.00

Mkt Cap

25.60
2436
24.00
22.48
2254
22.55
22.53
22.00
2252
2322
2346
2497
25,38
2495
2289
23.08
2406
2443
24.34
2443
2433
23.76
23.98
24.47
28.22
23.81
28.80
27.74
2779
28.05
29.01
2743
28.83
28.10
28.10
26.33

Ave, DCF

13.04%
13.38%
13.27%
12.68%
12.68%
12.68%
12.54%
12.36%
1241%
11.89%
11.59%
11.62%
11.70%
12.42%
12.34%
12.60%
12.50%
12.21%
12.16%
12.19%
12.32%
11.95%
11.62%
11.26%
11.14%
14.27%
11.39%
11.21%
11.23%
10.89%
10.71%
10.59%
10.39%
10.37%
10.41%
10.45%



AGL AGL AGL AGL AGL AGL AGL ATO ATO ATO ATO ATO ATO ATO Cascade  Cascade Cascade Cascade

Month Ending High Low  Average Dividend Growth DCF DCF  High Low Average Dividend Growth DCF DCF  High Low Average  Dividend
Jun-04 2920 2792 28.56 116  483%  9.38% 00067 25680 2420 2490 122  440%  9.8%%  0.0051
Jul-04 2975 28,60 29.18 116 483%  920% 00057 2618 2440 25.29 122 407%  946% 0.0042
Aug-04 3050 28.82 29.66 116 433%  B69% 00056 2555 2445 25.00 122 380% 9.24% 00047
Sep-04 3127 3020 2587 2470
Oct-04 3126 3011 2590 2460
Nov-04 3326 3064 2706 2515
Dec-04
Jan-05 34.80 3200 3340 116 433% 820% 00050 2770 2590 26.80 124 440%  958% 0.0042
Feb-05 3609 3391 35.00 116 432% 801% 00058 2915 27.20 28.18 124  440%  832% 0.0066
Mar-05 3584 U07 34.96 124 432%  827% 00058 2845 2670 27.58 124  440%  943% 0.0066
Apr-05 2775 2550 26,63 124 432%  953% 00079 3630 3380 35.05 124 554%  953% 0.0086
May-05 2829 2615 2722 124  393%  9.00% 00075 3529 3340 3435 124 554%  961% 0.0066
Jun05 2899 28.03 28.51 124 458%  945% 00076 3889 3515 37.02 124  592%  970% 0,0064
Jul-05 2959 28,53 25.06 124 458%  936% 00073 3832 3742 3837 124 592%  857% 0.0062
Aug-05 2997 28.26 2912 124  A58%  935% 00073 3909 3529 3719 124 592%  969% 0.0062
Sep-05 2074 2810 28.92 124 464%  944% 00069 3795 3593 36.94 124  592%  971% 00055
Oct-05 2862 2555 27.09 148  464% 1079% 00078 3754 3225 34.90 124 592%  994% 0.0056
Nov-05 2720 2585 26.53 148  464% 1092% 00083 3668 3455 35.62 124 592%  9.86% 0.0058
Dec05 3599 3374 3487 148 463%  9.38% 00069 2680 2583 26.37 124 570% 11.03% 0.0063
Jan06 3628 3483 3556 148 463%  0.29% 00065 27.08 26.02 26,58 126 640% 11.82% 00065
Feb-06 3648 3440 3544 148 463% 931% 00130 2701 2597 26.49 126 532% 106%% 0.0116
Mar-06 3628 3475 3552 148 463%  9.30% 00130 2695 2598 2647 126 532% 1070% 0.0117
Apr06 3637 3443 35.40 148 443%  9.10% 00091 2680 2608 2645 126 540% 1079% 0.0085
May-06 3667 3463 3565 148 425%  888% 00075 2773 2555 26.64 126 6.147% 1156% 0.0074
Jun06 3813 3536 36.75 148  425%  874% 00077 2803 2601 27.02 126  6.17% 1148% 0.0078
Jul-08 3940 3718 38.28 148 425%  856% 00068 2825 2775 28.50 126  6.147% 11.20% 00074
Aug-06 4000 3497 37.49 148 428%  8.88% 00070 2915  27.63 28.39 126  6.17% 11.22% 00074
Sep-06 36.85 3476 35.81 148  4.28% 889% 00074 2897 27.80 28.39 126  6.17% 11.22% 0.0077
Oct-06 38.66 36.04 37.35 148 421%  863% 00072 3096 2840 29.68 126 647% 1099%  0.0080
Nov-06 3883 3718 38.01 148 421%  855% 00075 3309 3073 319 126 6.17% 10.65%  0.0080
Dec-06 40.09 38.11 39.10 148 425%  847% 00074 3287 3150 3218 126  6.147% 1061% 0.0079
Jan07 40.21 38.20 39.21 148 450% 871% 00071 3230 3036 31.33 128 6.15% 10.79% 0.0072
Feb-07 4280 3953 41.22 164 410%  853% 00074 3307 3123 32.15 128 6.15% 1067% 0.0075
Mar-07 4299 39.62 4131 164 450% 894% 00076 4299 3962 41.31 128 617%  9.68% 0.0069
Apr07 44687 4267 4367 164 430% 848% 00072 3271 3066 31.69 128 6.17% 1076% 0.0076

May-07 4401 4150 4276 164 450%  878% 00069 3347 3159 3253 128 575% 10.20% 0.0068



Cascade
Month Ending  Growth
Jun-04
Jul-04
Aug-04
Sep-04
Oct-04
Nov-04
Dec04
Jan-05
Feb-05
Mar-05
Apr05
May-05
Jun05
Ju05
Aug-05
Sep-05
Oct05
Nov-05
Dec05
Jan-06
Feb-06
Mar-06
Apr-06
May-06
Jun-08
Jul-06
Aug-06
Sep-06
Oct-06
Nov-06
Dec06
Jan-07
Feb07
Mar-07
Apr7
May-07

Cascade Cascade EGN

DCF

DCF  High

48.56
49.40
47.56
§1.93
53.90
58.69

34.08
33.66
3285
35.64
37.81
38.32
43.56
4431
38.73
38.88
39.49

35.76
3842
43.44
4448
44.02
42.90
45.37
47.60
46.95
49.35
5143
57.00
60.49

EGN
Low

43.45
45.87
45.95
4728
50.87
§3.73

3210
3040
28.75
3170
34.16
33580
3817
36.12
34.50
36.03
36.35

3218
32.90
36.95
41.04
39.78
38.50
42.40
4499
43.78
4575
46.55
51.05
55.86

EGN

Average
46.01
47.64
46.76
4961
52.38
56.21

33.10
3203
30.70
3367
3599
3611
4087
40.22
36.62
3746
3792

33.96
35.66
40.05
4276
41.90
40,70
43.89
46,30
4537
47.55
48.99
54.03
58.18

EGN
Dividend

0.74
0.74
0.74

0.38
0.38
0.40
0.40
040
0.40
040
040
0.40
0.40
0.40
040
0.40

0.44
0.44
0.44
0.44
044
0.44
044
0.44
0.45
046
0.46
0.46
046

EGN
Growth

7.00%
7.00%
7.00%

6.50%
6.50%
6.50%
6.50%
6.50%
6.50%
6.50%
6.50%
6.50%
6.50%
6.50%

7.33%
7.33%
7.33%
1.33%
7.33%
6.00%
5.67%
5.67%
5.00%
5.00%
5.00%
5.00%
5.00%

EGN
DCF

8.75%
8.78%
8.68%

7.91%
7.97%
7.84%
7.75%
1.75%
7.60%
7.62%
173%
7.70%
7.69%

8.80%
8.73%
8.58%
8.50%
8.52%
721%
6.79%
8.73%
6.09%
6.07%
6.04%
5.94%
5.88%

EGN
DCF

0.0053
0.0051
0.0056

0.0057
0.0057
0.0061
0.0059
0.0058
0.0056
0.0056
0.0060
0.0058
0.0055

0.0065
0.0067
0.0074
0.0073
0.0077
0.0064
0.0065
0.0064
0.0053
0.0057
0.0060
0.0059
0.6060

EQT
High
5172
52.58
52.51
54.49
55.80
59.85
61.18
§1.18
60.06
61.24
28.52
3187
3442
36.30
In
38.90
4115
38.98
38.51
39.02
37.18
37.87
7.0
35.85
34.78
36.29
36.91
37.48
4235
4448
4410
4369
44,55
50.50
§3.39
52.77

EQT
Low
47.34
49.89
43.92
'52.15
53.36
55.01
56.54
5578
56.96
56.01
28.16
28.77
31.78
34.01
34.02
3762
3451
36.08
3601
35.82
3405
3522
3492
32.20
3159
32.55
34.85
3412
34.83
40.06
4158
39.26
42.00
4119
47.96
49.75

EQT
Average
49,53
51.24
51.22
53.32
54.58
5743
58.86
58.48
58.51
58.63
28.84
30.32
33.10
3516
35.87
38.76
37.83
3753
37.76
3742
35.62
36.55
35.96
34.03
33.19
3442
35.88
35.80
38.59
4227
42.84
4148
4328
4585
50.68
51.26

EQT
Dividend
1.52
152
1.52
1.52
1.52
1.52
152
1.52
1.52
1.52
0.76
0.76
0.84
0.84
0.84
0.84
0.84
0.4
0.84
0.84
0.84
084
0.84
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88

EQT
Growth
9.33%
9.33%
9.43%
9.43%
9.43%
9.43%
9.49%
8.49%
9.50%
8.50%
9.40%
9.40%
9.40%
9.40%
9.40%
9.40%
9.40%
9.40%
9.40%
8.40%
9.50%
9.50%
9.80%
9.80%
9.80%
9.80%
9.80%
9.80%
9.75%
9.75%
9.75%
9.80%
9.80%
9.75%
9.83%
9.75%

EQT

DCF

12.90%
12.78%
12.89%
1275%
1267%
12.61%
12.50%
12.52%
12.53%
12.52%
1247%
12.32%
12.35%
12.18%
12.12%
11.92%
11.98%
12.00%
11.98%
12.01%
12.24%
12.17%
12.52%
12.82%
12.90%
12.78%
12.66%
1267%
1241%
12.17%
12.14%
12.27%
1247%
11.98%
11.85%
11.75%

EQT

DCF

0.0168
0.0143
0.0137
0.0151
0.0166
0.0164
0.0173
0.0152
0.0144
0.0144
0.0153
0.0151
0.0157
0.0151
0.0150
0.0148
0.0149
0.0157
0.0142
0.0136
0.0275
0.0265
0.0196
0.0150
0.0157
0.0154
0.0153
0.0159
0.0173
0.0182
0.0183
0.0167
0.0171
0.0190
0.0188
0.0178



Keyspan
Month Ending  High
Jun-04 36.78
Jul-04 37.38
Aug-04 38.10
Sep-04 39.49
Oct-04 39.99
Nov-04 4153
Dec04 39.87
Jan-05 39.79
Feb-05 40.61
Mar-05 40.90
Apr05 39.89
May-05 39.98
Jun-05 40.88
Jui-05 41.03
Aug-05 40.79
Sep-05 38.79
QOct05 37.08
Nov-05 3584
Dec-05 36.42
Jan-06 36.92
Feb-06
Mar-06
Apr-06
May-06
Jun-06
Jul0s
Aug-06
Sep-06
QOct-06
Nov-06
Dec-06
Jan07
Feb-07
Mar-07
Apr07

May-07

Keyspan

Low

34.67
3519
35.74
38.06
38.22
39.46
37.57
38.04
39.02
38.21
36.83
3762
3945
30.33
36.68
36.35
32.66
33.55
33.27
35.38

Keyspan
Average
3573
36.29
36.92
38.78
39.11
40.50
38.72
38.92
39.82
39.56
38.36
38.80
40.17
40.18
38.74
3757
34.88
34.70
34.85
36.15

Keyspan
Dividend
1.78
178
178
1.78
1.78
1.78
1.78
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
1.82
182
1.86
1.86

Keyspan
Growth
489%
4.89%
4.89%
5.04%
4.89%
471%
4.33%
4.33%
4.20%
4.20%
4.30%
4.30%
3.63%
3.63%
3.63%
3.70%
3.70%
3.70%
3.58%
3.42%

Keyspan
DCF
10.50%
10.41%
10.32%
10.21%
10.01%

9.64%
9.47%
9.56%
9.31%
9.34%
9.61%
8.55%
8.66%
8.66%
8.85%
9.09%
9.51%
9.55%
9.52%
9.14%

Keyspan
DCF
0.0250
0.0218
0.0205
0.0227
0.0222
0.0214
0.0222
0.0203
0.0193
0.0188
0.0187
0.0186
0.0160
0.0156
0.0158
0.0147
0.0153
0.0162
0.0159
0.0146

LG
High

30.75
30.35
32.00
33.59
33.10
KL K
33.19
30.69

LG
Low

26.90
27.26
29.85
3125
30.40
3144
28.60
28.86

LG
Average

LG
Dividend

LG
Growth

LG
DCF

LG NJR
DCF  High

4240
4240
40,87
42,35
4249
4455
44.43
44.00
44,66
45,50
4457
46.02
48.42
49,34
4754
47.26
45.95
43.32
4458
45.55
4596
45.32
45.43
45.72
47.38
50.80
51.39

52.11
53.16
52.54
48.70
51.10
50.60
54.83
§6.45

NJR
Low

40.24
40.24
39.54
40.38
4054
40.95
4235
41.20
42.98
4269
4263
4345
45.20
46.51
4443
44.78
40.80
41.37
4151
4149
42.99
42.70
43.70
42.85
4395
46.34
47.41

48.49
50.53
48.46
46.30
46.73
48,19
50.05
53.69



NJR
Month Ending  Average
Jun-04
Jul-04
Aug-04
Sep-04
Oct-04
Nov-04
Dec04
Jan-05
Feb-05
Mar-05
Apr-05
May-05
Jun05
Jul05
Aug-05
Sep-05
Oct-05
Nov-05
Dec-05
Jan-06
Feb-06
Mar-06
Apr-06
May-06
Jun-068
Jul-06
Aug-06
Sep-06
Oct-06
Nov-06
Dec08
Jan07
Feb-07
Mar-07
Apr-07
May-07

41,32
40.26
4137
4152
4275
43.39
4265
43.82
4410
43.60
4474
46.81
47.93
45.99
46.02
43.88
4235
43.05
43.52
4448
44.01
4507
4429
4567
48.62
49.40

50.30
51.85
§0.50
47.50
48.92
4940
5244

NJR
Dividend

1.30
1.30
1.30
1.36
1.36
1.36
1.36
1.36
1.36
136
1.36
1.36
1.36
1.36
1.36
1.36
1.36
1.36
1.44
144
144
144
144
144
144
144

144
144
1.52
152
1.52
152
1.52

NJR
Growth

5.45%
5.45%
5.45%
5.45%
5.50%
5.60%
5.60%
5.86%
5.86%
6.86%
5.86%
5.30%
5.30%
5.30%
5.30%
5.30%
5.30%
6.33%
5.33%
5.25%
5.25%
5.25%
5.67%
567%
6.00%
6.00%

5.25%
5.67%
5.25%
5.33%
5.33%
5.33%
5.33%

NJR

DCF

8.99%
8.08%
8.98%
9.13%
9.08%
8.13%
9.19%
9.36%
9.34%
9.38%
9.29%
8.56%
8.48%
8.62%
8.61%
8.78%
8.91%
8.88%
9.05%
8.88%
8.92%
8.84%
9.33%
9.22%
9.34%
9.29%

8.46%
8.79%
8.62%
8.92%
8.82%
8.78%
8.58%

NJR

DCF

0.0033
0.0035
0.0039
0.0040
0.0040
0.0042
0.0037
0.0034
0.0036
00036
0.0035
00031
0.0030
0.0030
0.0027
0.0027
0.0029
00029
0.0028
0.0054
0.0056
0.0039
0.0034
00036
0.0036
0.0036

0.0034
0.0036
0.0035
0.0030
0.0033
0.0033
0.0032

GAS
High
35.18
3429
36.00
37.36
37.80
3965
38.00
37.30
38.33
3813
37.81
39.82
4187
4215
41.98
42.59
4297
4118
42.09
42.83

4293
4069
4229
4187
4440
44.39
43.89
46.54

47.38

53.66
51.74

GAS

Low

33.04
3237
32,66
35.72
36.30
36.89
35.89
35.50
36.37
36.10
35.76
36.81
39.38
40.01
39.10
40.53
37.45
38.72
30.03
39.25

39.25
3872
39.26
39.58
4.0
42.2%
4215
42.38

44.46

4847
46.80

GAS
Average
4N
3333
34.33
36.54
37.05
38.27
36.95
36.40
37.35
3712
3678
38.32
4063
41.08
40.54
4156
40.21
39.94
40.56
41.04

39.71
40.78
40.73
4271
43.34
43.02
4448

45.92

48.27

GAS
Dividend
1.88
1.86
1.86
1.88
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86

1.86
1.86
1.86
1.86
1.86
1.86
1.86

1.86

1.86

GAS
Growth

3.10%
2.63%
2.72%
2.72%
2.15%
2.15%
1.83%
1.83%
1.83%
1.83%
2.47%
217%
217%
2.17%
2.47%
3.00%
3.00%
3.00%

3.10%
3.10%
3.10%
267%
2.67%
2.67%
2.87%

3.37%

4.80%

GAS
DCF

8.11%
8.24%
8.26%
8.08%
7.67%
7.76%
7.27%
731%
7.36%
7.13%
7.18%
7.13%
7.18%
7.07%
7.24%
8.14%
8.06%
8.00%

8.28%
8.14%
8.15%
746%
7.33%
7.42%
1.27%

7.85%

8.82%

GAS NI
DCF  High

0.0047
0.0047
0.0048
0.0047
0.0047
0.0042
0.0038
0.0037
0.0039
0.0038
0.0036
0.0035
0.0036
0.0033
0.0034
0.0040
0.0039
0.0037

0.0053
0.0043
0.0045
0.0040
0.0040
0.0041
0.0039

0.0042

0.0041

Ni
Low

Ni Ni
Average Dividend



Ni
Month Ending  Growth
Jun-04
Jul-04
Aug-04
Sep-04
Oct-04
Nov-04
Dec-04
Jan-05
Feb-05
Mar-05
Apr-05
May-05
Jun-05
Jul-08
Aug-05
Sep-05
Qct-05
Nov-05
Dec05
Jan-06
Feb-06
Mar-06
Apr(6
May-06
Jun-06
Jul-06
Aug08
Sep-06
Oct-06
Nov-06
Dec06
Jan-07
Feb-07
Mar-07
Apr07
May-07

Ni
DCF

NI NWN
DCF  High

30.75
31.55
30.90
32.37
32.35
34.13
34.08
34.02
37.24
3797
36.50
37.71
38.67
39.20
3963
37.74
377
3548
35.78
36.57
35.83
3649
3579
36.00
37.04
3843
38.53
40.08
41.94
4151
43.89
42.98
46.30
46.34
51.50
52.85

NWN
Low

28.89
29.13
28.84
30.48
30.77
3134
32.04
3242
33.73
35.04
34.36
35.04
36.14
3767
3562
35.60
33.25
33.88
33.95
34.54
32.83
33.08
3379
33.30
34.23
356.61
36.70
3767
38.85
38.53
40.80
39.89
38.79
4247
4557
4405

NWN

Average
20.82
30.34

33.05
3322
3549
36.11

3741
38.44
3763
36.67
35.51
34.68
34.87
35.56
3433
34.29
3479
34.65
35.64
37.12
3762
38.88
40.40
40,02
4225
4144
43.05
44.41
48.54
48.45

NWN
Dividend

1.30
1.30

1.30
1.30
1.30
1.30

1.30
1.30
1.30
1.30
1.30
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
1.38
142
142
142
142
142
142
142
142

NWN
Growth

4.88%
417%

5.50%
550%
5.50%
5.50%

5.60%
5.60%
5.60%
5.30%
5.30%
5.63%
5.30%
5.30%
5.30%
5.38%
5.38%
5.96%
5.96%
5896%
5.96%
5.88%
4.88%
4.88%
4.88%
4.88%
4.88%
4.88%
4.88%

NWN
DCF
9.78%
8.95%

9.94%
9.91%
8.63%
9.56%

8.41%
8.49%
9.60%
8.42%
9.78%
10.10%
9.67%
9.83%
8.83%
9.85%
9.87%
10.35%
1017%
10.11%
9.98%
8.85%
8.85%
8.64%
8.71%
8.57%
8.46%
8.15%
8.15%

NWN
DCF
0.0029
0.0023

0.0033
0.0030
0.0028
0.0029

0.0026
0.0026
0.0025
0.0024
0.0026
0.0026
0.0024
0.0048
0.0048
0.0034
0.0028
0.0031
0.0030
0.0030
0.0030
0.0030
0.0029
0.0028
0.0025
0.0028
0.0030
0.0029
0.0025

NUI
High

NUI
Low

NUI
Average

NUI
Dividend

NUI
Growth

NUI
DCF



Month Ending
Jun-04
Ju-04
Aug-04
Sep-04
Oct-04
Nov-04
Dec-04
Jan-05
Feb-05
Mar-05
Apr05
May-05
Jun-05
Jul5
Aug-05
Sep-05
Oct-05
Nov-05
Dec-05
Jan-06
Feb-06
Mar-06
Apr06
May-06
Jun06
Jul-06
Aug-06
Sep-06
Oct-06
Nov-06
Dec-06
Jan07
Feb07
Mar07
Apr-07
May-07

NUI
DCF

OKE
High

2219
22.20
2359
26.13
26.90
28.56
28.99
28.55
29.80
31.03
3170
30.88
3271
35.24
35.85
3540
35.29
28.70

283
28,76

32.58
3375
337
35.15
37.82
39.25
3933
41.98
4368
4448
4365
43.85
46.33
49.15
54.90

OKE

Low

20.90
2072
20861
23.48
25.66
2613
26.85
26.86
27.79
2942
27.98
2881
30.59
32.05
3215
32.41
27.78
26.52

26.3
26.77

28.89
32.08
30.04
3210
3299
3714
36.63
37.67
38.81
4271
4100
41.00
39.26
44.21
47.93

OKE
Average
2155
21.46
2210
24.81
26.28
27.35
27.92
21.71
28.80
30.23
29.84
29.85
3165
3365
34.00
3391
31.54
27.61
27.30
28.27

3292
31.88
3363
35.41
38.20
37.98
39.83
4125
4360
42.33
42.43
42.80
46.68
5142

OKE
Dividend
0.84
0.84
0.92
0.92
0.92
1.00
1.00
1.00
1.00
1.00
1.00
112
112
1.12
142
1.12
112
1.12
112
112

1.20
1.20
1.20
1.20
1.20
1.28
1.28
1.28
1.28
1.28
1.36
1.36
1.36
1.36

OKE
Growth
6.50%
6.33%
6.33%
6.33%
6.33%
6.40%
6.40%
6.40%
6.50%
6.50%
6.50%
6.50%
7.00%
7.00%
7.00%
7.00%
6.00%
7.00%
6.88%
6.88%

6.42%
6.68%
6.88%
6.88%
6.88%
6.88%

746%

746%
746%
7.82%
7.65%
8.20%
8.20%
8.80%

OKE

DCF

10.94%
10.78%
11.07%
10.54%
10.30%
10.56%
10.47%
10.50%
10.45%
10.28%
10.31%
10.77%
11.04%
10.80%
10.76%
10.77%
10.02%
11.64%
11.57%
11.41%

10.56%
11.18%
10.85%
10.74%
10.46%
10.72%
11.14%
11.01%
10.82%
11.29%
11.33%
11.87%
11.56%
11.86%

OKE
DCF
0.0104
0.0091
0.0089
0.0095
0.0105
0.0107
0.0112
0.0103
0.0086
0.0088
0.0098
0.0102
0.0105
0.0100
0.0100
0.0077
0.0072
0.0088
0.0081
0.0077

0.0148
0.0131
0.0134
0.0134
0.0130
0.0139
0.0145
0.0151
0.0148
0.0139
0.0144
0.0160
0.0156
0.0162

Peoples Peoples Peoples Peoples

High

4275
43.00
4168
43.88
43.27
45.25
4538
4432
44.00
45.10
42568
42.88
44.97
45,52
43.43
4346
39.80
37.25
37.96
37.56

37.97
3716
37.59

Low

40.80
38.79
38.50
41.21
41.05
42.55
4346
41.95
41.80
4111
38.75
3940
4262
4243
39.80
38.71
3434
35.41
34.88
3N

35.35
3533
35.34

Average
41.78
40.90
40.09
42.54
42.16
43.90
44.42
4314
42.90
43.11

36.42
36.34

36.25
3647

Dividend
216
216
216
2.16
2.16
2.16
2.16
2.18
2.18
218

218
2.18

218
218

Peoples

Growth
4.50%
4.13%
4.33%
4.33%
4.26%
4.26%
4.26%
4.26%
4.26%
4.26%

447%
3.97%

453%
453%

Peoples
DCF
10.30%
10.04%
10.37%
10.02%
10.00%

9.77%
9.70%
9.92%
9.95%
9.92%

11.21%
10.68%

11.31%
11.26%

Peoples PNY
DCF  High
0.0065
0.0054
0.0053
0.0058
0.0062
0.0060
0.0063
0.0056
0.0054
0.0052

0.0042
0.0038

0.0057
0.0047

4318
42.92
21.73
22.55
23.03
24.35
23.89
23.50
24.27
2444
2340
2470
2499
2491
24.82
25.80
2545
23.62

2494

24.88

254
26147
26.18
26,46

21.25
26.96
27.31
27.50
27.50



PNY
Month Ending  Low
Jun-04
Jul04
Aug-04
Sep-04
Oct-04
Nov-04
Dec-04
Jan{5
Feb-05
Mar-05
Apr-05
May-05
Jun-05
Jul05
Aug-05
Sep05
Oct-05
Nov-05
Dec(5
Jan-06
Feb-06
Mar-06
Apr-06
May-06
Jun06
Jul-06
Aug-06
Sep-06
Oct-06
Nov{08
Dec-06
Jan-07
Feb07
Mer-07
Apr07
May-07

40.53
40.30
2045
21.50
21.92
2270
22.75
22.01
2285
22.63
21.76
22.84
23.34
23.76
2322
2433
2233
2152

2383

233
2346

243
25,04
2472

2578
2455
2433
2622
2574

PNY
Average
41.86
4161
21.09
22.03
2248
23.53
23.32
22.76
2346
2354
22.58
2377
2417
24.34
24.02
25.07
23.89
22.57

2410
2443
2624
2561
2559

26.52
2676
25.82
26.85
26.62

PNY
Dividend

172
172
0.86
0.86
0.86
0.86
0.86
0.92
0.92
0.92
0.92
092
0.92
0.92
092
0.92
0.92
0.92

0.96
0.96
0.96
0.98
0.96

0.96
0.96
0.96
0.95
0.96

PNY

Growth
4.50%
450%
4.50%
450%
4.63%
4,63%
5.20%
5.20%
5.25%
5.25%
5.25%
498%
473%
4.73%
4.73%
5.00%
5.00%

4.40%
4.40%
4A40%
4.30%
4.30%

4.15%
4.33%

PNY
DCF
9.09%
9.12%
9.06%
8.86%
881%
8.71%
9.34%
9.75%
9.66%
9.65%
9.84%
9.32%
8.99%
8.96%
9.02%
9.12%
8.32%

8.85%
8.79%
8.64%
8.48%
8.48%

8.18%
8.48%

PNY
DCF
0.0058
0.0049
0.0049
0.0054
0.0058
0.0057
0.0065
0.0059
0.0056
00055
0.0057
0.0054
0.0047
00046
0.0046
0.0043
_0.0044

0.0050
0.0051
0.0046
0.0046
0.0047

0.0041
0.0044

Semeco  Semco  Semco

High

Low

Average

Semco
Dividend

Semco
Growth

Semco
DCF

Semco  SJI

DCF

High

29.68
29.00
31.50
32.38
29.85
29.96
29.24
29.61

28.84
2748
27.89
2752

3133
33.35
34.26
33.95
35.30
38.56
40.28
427

SJi
Low

2666
2123
2842
28.54
2773
28.46
25.80
26.22

26.72
25,80
25863
2580

29.10
30.35
3242
3181
33.05
33.02
37.06
37.93



Sl
Month Ending  Average
Jun-04
Jul-04
Aug-04
Sep-04
Oct-04
Nov-04
Dec-04
Jan-05
Feb-05
Mar-05
Apr-05
May-05
Jun-05
Jul-05
Aug-05
Sep05
Oct-05
Nov-05
Dec-05
Jan-06
Feb-06
Mar-06
Apr-06
May-06
Jun06
Jul06
Aug-06
Sep-06
Oct-06
Nov-06
Dec06
Jan07
Feb-07
Mar-07
Apr-07
May-07

26.64
26.76
26.66

30.22
31.85
33.34
32.88
34.18
35.79
38.67
39.60

SJl
Dividend

0.20
0.90
0.90

0.80
0.90
0.90
0.98
098
098
0.98
0.98

Sd
Growth

§.30%
5.30%
5.30%

6.00%
6.33%
6.33%
7.00%
6.67%
6.75%
6.75%
7.25%

Sl

DCF

9.09%
9.08%
9.08%

9.36%
9.53%
9.36%
10.40%
9.93%
9.86%
9.63%
10.07%

SJl

DCF

0.0026
0.0021
0.0022

0.0024
0.0027
0.0026
0.0027
0.0027
0.0029
0.0028
0.0026

SWX
High

24.20
2448
23.82
2415
24.68
25.98
26.15
25.68
2590
26.13
2558
2538
26.35
26.95
2742
28,07
27.86
27.56

SWX
Low

2229
22.70
2287
23.15
2345
2442
2448
24.00
24.00
23.66
2353
2435
24.85
25.00
25.64
26.88
25.14
26.00

SWX
Average

2358
2335
2365
2401
2520
2531
2484
24.95
2490

SWX
Dividend

0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82

SWX
Growth

3.70%
3.70%
3.70%
3.70%
3.70%
3.70%
3.70%
6.47%
6.47%

SWX
DCF

7.55%
7.59%

7.35%
10.20%
10.21%

SWX
DCF

0.0021
0.0020

0.0022
0.0030
0.0029

UGl
High

25.30
27.26
27.95
29.66
20.98
2.25
28.64
2436

UGl
Low

2220
25.20
2462
21.27
2550
26.88
22.60
2197



UG ual uaGl

MonthEnding Average Dividend Growth
Jun-04 ’
Jul-04
Aug-04
Sep-04
QOct-04
Nov-04
Dec-04
Jan-05
Feb-05
Mar-05
Apr05
May-05
Jun-05
Jul-05
Aug-05
Sep-05
Oct-05
Nov-05
Dec05
Jan06
Feb-06
Mar-06
Apr-06
May-068
Jun-06
Jul-06
Aug-06
Sep06
Oct-06
Nov06
Dec-06
Jan07
Feb-07
Mar-07
Apr07
May-07

uet
DCF

UGt WL
DCF  High
2942
29.04
28.97
2067
29.18
30.97
3143
Mz
3166
3197
31.35
3280
33.96
34.79
34.70
33.49
32.88
3131
31.14
3130
3148
31.08
30.74
29.93
29.39
30.32
31.18
31.82
33.02
3341
33.55
3298
33.00
32.52
34.61
35.77

WGL
Low
27.36
2691
27.30
27.74
2771
28.20
29.63
28.85
29.93
30.00
29.66
3032
32.40
32.96
31.50
31.39
28.10
29.80
29.74
29.77
29.61
29.59
28.80
27.04
27.82
2844
29,01
30.05
31.16
31.84
32.33
30.99
31.23
30.37
31.88
33.82

WGL
Average
28.38
27.98
28.14
28.71
2845
29.59
30.53
30.06
30.80
30.99
30.51
31.56
33.18
33.88
3310
3244
30.99
3056
3044
30,54
30.55
3034
2917
2849
28.61
29.38
30.10
30.94
32.09
3263
32.94
3199
32.11
3145
3325
34.80

WGL
Dividend
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
1.30
133
1.33
1.33
133
133
1.33
1.33
1.33
1.33
1.33
133
1.35
135
1.35
1.35
1.3
135
1.35
135
135
1.35
1.35
1.35
137
1.37

WGL
Growth
3.67%
3.57%
367%
3.48%
357%
357%
3.88%
3.88%
3.88%
3.88%
3.88%
3.88%
3.80%
3.80%
3.80%
4.00%
400%
4.00%
375%
3.75%
3.75%
3.75%
3.75%
3.75%
3.75%
3.75%
3.75%
3.75%
3.50%
3.33%
3.33%
3.25%
3.50%
3.50%
3.50%
3.50%

WGL
DCF
8.76%
8.73%
8.80%
8.50%
8.64%
8.44%
8.61%
8.69%
8.57%
8.54%
8.62%
8.57%
8.26%
8.16%
8.27%
8.57%
8.79%
8.86%
8.61%
8.60%
8.59%
8.62%
8.79%
9.02%
9.00%
8.86%
8.74%
8.60%
8.16%
7.80%
7.86%
791%
8.16%
8.26%
8.07%
7.86%

WGL  NFG
DCF  High
0.0049 2538
0.0041 2678
00040  27.11
0.0043 2843
0.0047  29.06
0.0046 2875
0.0050

0.0043

0.0041

0.0041

0.0042 29.33
0.0042 2820
0.0037 2949
0.0035 3040
0.0036 3040
00035 3504
00036 3527
0.0038 32466
0.0034 341
0.0033 3543
0.0065

0.0063

0.0046

0.0037 3598
0.0038 3675
00036 3743
00035 3916
00036 3871
0.0037 3796
00037 3810
00036  40.21
0.0032 4094
0.0034 4378
0.0035 43560
0.0034 4787
0.0032 47.65

NFG
Low

24.20
2484
25.05
26.60
27.80
27.30

26.80
26.20
2772
28.86
27.74
20.70
29.51
29.25
30.58
31.09

33.30
3318
34.95
36.76
3542
35.02
36.50
3767
36.94
40.60
40.46
43.28
4491

NFG
Average

2479
2581
26.08
27.52
2843
28.03

32.37
3239
30.96
3234
33.26

34.64
34.97
36.19
37.96
37,07
36.49
37.80
38.94
38.94
42.20
4203
45.58
46.28

NFG
Dividend

1.08
1.08
112
112
1.12
1.12

116
1.16
1.16
1.16
116

1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20

NFG
Growth

3.25%
433%
4.33%
4.33%
4.33%
4.33%

6.00%
5.03%
5.03%
503%
4.03%

5.00%
5.00%
5.00%
5.00%
5.00%
5.40%
4.67%
5.53%
4.67%
A51%
4.57%
4.57%
4.57%

NFG

DCF
8.07%
9.00%
8.13%
8.87%
8.72%
8.79%

10.06%
9.05%
9.23%
9.05%
7.90%

8.88%
8.84%
8.71%
8.54%
8.62%
9.10%
821%
9.00%
8.11%
7.74%
7.75%
7.50%
7.45%



Month Ending
Jun-04
Jui-04
Aug-04
Sep-04
Oct-04
Nov-04
Dec04
Jan-05
Feb-05
Mar-05
Apr05
May-05
Jun-05
Jul-05
Aug-05
Sep05
Oct-05
Nov-05
Dec05
Jan-06
Feb-06
Mar-06
Apr-08
May-06
Jun-06
Jul-06
Aug-06
Sep-06
Oct06
Nov-06
Dec-06
Jan-07
Feb07
Mar-07
Apr07
May-07

NFG
DCF
0.0064
0.0061
0.00598
0.0073
0.0073
0.0074

0.0069
0.0062
0.0066
0.0067
0.0056

0.0076
0.0079
0.0080
0.0077
0.0080
0.0082
0.0077
0.0084
0.0074
0.0073
0.0075
0.0073
0.0068

STR
High
38.85
4206
4140
46.40
49.70
51.54
52,12
51.52
53.57
62.75
61.50
63.19
67.19
7147
78.24
88.77
89.56
81.35
84.77
85.70
82.35
75.45
81.90
82.08
81.00
89.00
91.02
87.00
86.88
87.30
89.56
82.81
86.32
91.15
50.00
54.32

STR
Low
36.58
37.83
30.80
40.01
45.02
47.36
47.40
46.73
49.38
52.18
54.49
54.85
62.16
65.95
69.43
76.00
71.12
7375
7443
75.77
71.26
67.37
68.43
67.48
67.68
75.68
84.85
78.06
77.48
79.78
82.45
75.96
79.33
81.65
44.61
48.16

STR
Average
37.72
3995
40.60
43.21
47.36
49.45
49.76
4913
51.48
5747
58.00
59.02
64.68
68.74
73.84
82.39
80.34
77.55
79.60
80.74
76.81
71.41
7517
74.78
74.34
82.34
8794
82.53
82.18
83.54
86.01
79.38
82.83
86.40
47.30
51.24

STR
Dividend
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.0
0.90
0.90
0.90
0.90
0.0
0.90
0.80
0.90
0.90
0.90
0.94
0.84
0.94
094
0.94
0.94
094
0.94
0.94
0.94
0.94
0.49
049

STR
Growth
8.14%
8.33%
8.57%
8.57%
8.44%
8.56%
8.69%
8.64%
8.50%
8.50%
8.81%
8.81%
9.30%
9.30%
9.30%
9.71%
9.71%
11.44%
11.71%
1.71%
11.38%
11.38%
11.57%
11.16%
11.16%
13.26%
11.59%
11.59%
11.16%
11.52%
11.59%
11.82%
11.82%
11.18%
11.18%
9.25%

STR

DCF

10.76%
10.81%
1.01%
10.86%
10.53%
10.56%
10.68%
10.86%
10.42%
10.22%
10.52%
10.49%
10.91%
1081%
10.71%
10.98%
11.01%
12.81%
13.05%
13.03%
12.76%
12.67%
12.98%
12.64%
12.65%
14.63%
12.85%
12.93%
12.50%
12.85%
12.88%
13.22%
13.46%
12.46%
1240%
10.35%

STR
DCF
0.0132
0.0124
0.0120
0.0133
0.0153
0.0154
0.0164
0.0151
0.0140
0.0144
0.0175
0.0175
0.0201
0.0194
0.0192
0.0197
0.0198
0.0242
0.0236
0.0224
0.0436
0.0448
0.0324
0.0226
0.0236
0.0316
0.0278
0.0291
0.0250
0.0275
0.0277
0.0240
0.0257
0.0262
0.0260
0.0238

AGL ATO CGC EGN

1.80
1.80
200

1.80
220
2.20
275
275
2.89
288
2.89
274
2.74
274
2.75
275
275
2.75
275
2.88
2.88
2.84
2.84
284
2.92
3.07
3.05
3.18
3.16
34
341
3.19

1.30
130
1.60

1.30
215
218
228
2.28
2.38
238
238
2142
212
212
214
214
214
2.15
245
218
218
234
234
233
2.55
262
261
2.59
256
284
2.84
270

1.80
1.80
1.80

238
238
281
281
281
2.7¢
279
279
279
2718

253
2.53
3.06
3.06
3.06
315
333
333
340
340
400
4.00
410

EQT KSE

3.30
3.30
3.30
3.30
3.60
3.60
3.60
3.60
3.50
3.60
4.05
405
458
4,58
4.58
4.69
468
4.69
443
443
443
4.28
4.28
401
401
427
427
427
492
5.25
5.28
5.29
511
6.35
6.35
6.13

6.00
6.20
6.20
6.20
6.10
6.10
6.10
6.30
6.30
6.30
6.42
642
6.65
6.65
6.65
6.08
6.08
6.08
6.25
6.25

LG

NIR

1.10
1.20
1.20
120
1.20
1.20
1.20
110
1.20
1.26
1.26
1.28
1.29
1.28
147
1147
1147
121
1.21
121
1.22
1.22
1.27
1.27
137
1.37

1.44
144
143
1.31
1.36
1.50
1.50

GAS

1.60
1.60
1.60
1.60
160
1.60
1.60
1.60
1.76
1.76
1.83
1.83
1.83
178
1.78
1.78
1.81
1.81

1.76
1.82
1.82
1.89
1.89
1.89
1.89

2.08

1.80

Ni

NWN

0.75
0.75

0.88
0.90
0.90
0.95

1.01
1.01
0.97
0.97
097
0.96
0.96
086
0.95
035
0.98
0.98
1.03
1.03
1.03
1.08
1:14
114
1.13
118
141
1.41
1.23



Month Ending

Jun-04
Jul-04
Aug-04
Sep-04
Oct04
Nov-04
Dec-04
Jan-05
Feb-05
Mar-05
Apr-05
May-05
Jun05
Jul05
Aug-05
Sep-05
Oct-05
Nov-05
Dec-05
Jan-06
Feb-06
Mar-06
Apr-06
May-06
Jun-06
Jul-06
Aug-06
Sep-06
Oct-06
Nov-06
Dec06
Jan-07
Feb-07
Mar-07
Apr-07
May-07

NUl  OKE

240
250
250
2.50
2.80
280
2.80
2.90
2.80
3.00
3143
3.13
343
343
343
27
27
2.7
263
263

387
401
401
441
441
441
458
4.80
481
477
460
540
540
551

PGL PNY SEN Sdl

1.60
160
160
1.60
1.70
1.70
1.70
1.66
1.65
1.63

1.40
1.40

1.39
142

1.60
1.60
1.70
1.70
1.80
1.80
1.80
1.78
177
1.78
1.90
1.90
1.88
1.88
1.88
179
1.79

1.83

1.92
1.92
1.90
1.90
1.90

197
1.88

0.77
0.78
0.78

0.81
097
097
1.00
1.00
1.16
1.16
1.06

SWX

0.83
0.83
0.83
0.90
0.90
0.80
0.90
0.90
0.90

UGl WGL

140
140
140
140
150
150
150
147
1.44
149
160
160
160
160
160
153
153
153
1.49
149
149
143
143
139
139
143
143
143
159
162
161
155
153
168
168
162

NFG

2.00
2.00
2.00
2.30
2.30
2.30

257
257
257
2.75
275

294
2.94
3.26
347
347
3.18
3.29
3.26
3.56
343
3.89
3.89
3.68

§TR

3.10
340
340
340
400
4.00
400
420
410
4.40
5.50
5.50
6.64
6.64
6.64
6.78
6.78
6.78
6.74
6.74
6.74
6.84
6.84
613
6.13
765
765
785
7.05
748
7.52
7.06
7.08
8.41
841
9.29

Mkt Cap

25.25
28.58
31.13
27.83
27.50
27.50
26.08
29.62
3041
31.23
33.04
33.04
35.08
36.99
36.99
372
3772
3593
37.34
38.17
19.71
19.64
2742
34.27
32.85
3544
35.36
33.97
3525
35.02
35.00
38.86
36.28
40.05
40.05
40.40

Ave. DCF

10.36%
10.11%
10.08%
9.76%
9.74%
9.62%
8.70%
9.90%
9.79%
9.79%
9.88%
9.81%
8.76%
9.66%
9.69%
9.80%
9.90%
10.48%
10.45%
9.82%
11.24%
1.27%
11.00%
10.56%
10.49%
10.87%
10.41%
10.53%
10.30%
10.33%
10.35%
10.13%
10.18%
10.18%
10.07%
9.67%



AGL AGL AGL AGL AGL AGL AGL  ATO ATO ATO ATO ATO ATO ATO Cascade  Cascade Cascade GCascade

Month Ending High Low  Average Dividend Growth DCF DCF  High Low Average Dividend Growth DCF DCF  High Low Average  Dividend
Jun07 4280 39.52 41.16 164 450%  8.95% 00071 3260 2911 30.86 128 540%  9.77% 0.0065
Jul07 3084 2801 2943 128  617% 11.12% 0.0081
Aug07 2890 2387 26,38 128 617% 11.70% 0.0085
Sep-07 2873 2728 28.01 128  647% 11.37% 0.0083
Qct07 4116 36.65 3891 164 497% 971% 00075 2963 2754 28.59 128 563% 10.70% 0.0073
Nov-07 3921 3585 3753 164 497%  9.88% 00076 2818  26.01 2710 130 583% 11.07% 0.0075
Dec-07 3865 3542 37.04 164 497%  995% 00077 2883  26.10 2747 130 563% 1099% 0.0075
Jan-08 3869 3549 37.08 168 497% 1006% 00078 2885 26.00 2743 130 563% 11.00% 0.0074
Feb-08 39.13 3463 36.88 168 525% 10.3%% 2029 2584 2757 130 522% 10.54%  0.0066
Mar-08 3562 3345 3454 168 5258% 10.74% 2652  25.00 25.76 130 522% 1082% 0.0069
Apr-08 3805 3373 34.89 168 525% 10.89% 2827 2555 26.91 130 522% 1067% 0.0066
May-08 3650 34.06 35.28 168 525% 10.63% 00059 2864 27.14 27.89 130 467%  930% 0.0054
Jun(8 3642 3346 34.94 168 525% 1068% 00081 2784 26.31 27.08 130 467% 1006% 0.0056
Jul-08 3544 3286 3408 168 525% 10.82% 00075 2800 2500 26,50 130 467% 1018%  0.0066
Aug-08 3466 3220 3343 168 525% 1093% 00075 2780 2561 26.71 130 5.00% 1048% 00071
Sep-08 3501 3060 32.81 168 483% 10.60% 00089 2866 2552 27.09 130 500% 1041%  0.0091
Oct-08 3207 2402 28.05 168 4.83% 1160% 00008 2825 19.68 23.97 130  500% 11.13% 0.0089
Nov-08 300 2595 2848 168  483% 1149% 00100 2523 2226 2375 130 500% 11.18% 0.009
Dec-08 3139 2690 2915 168 425% 1072% 00086 2497 2198 2348 130 500% 11.26% 0.0083
Jan09 3211 2967 30.89 168 425% 10.35% 00084 2522 2320 24.21 132 500% 11.16% 0.0084
Feb-09 3493 2743 31.03 172 425% 1047% 00088 2617 2154 23.86 132 500% 1125% 0.0086
Mar-09 2797 2402 26.00 172  425% 1170% 00098 2394 2007 220 132 500% 11.79% 0.0098
Apr-09 3150 26.00 28.75 172 425% 1097% 00093 2530 2252 23.91 132  5.00% 11.24% 0.0094
May-09 3187 2842 30.05 172 425% 1068% 00118 2643 2344 24.94 132 500% 10.97% 0.0115
Jun-09 3238 2915 3077 172 425% 1052% 00117 2551 2420 24.86 132 500% 109%% 00115

Jul-08 3443 3005 3224 172 425% 10.23% 0.0098 2738 2441 25.80 132 500% 1075% 0.0099



Cascade
MonthEnding  Growth
Jun-07
Jul07
Aug-07
Sep07
Oct-07
Nov-07
Dec07
Jan-08
Feb-08
Mar-08
Apr-08
May-08
Jun-08
Jul-08
Aug-08
Sep-08
Oct-08
Nov-08
Dec08
Jan-09
Feb-09
Mar-09
Apr09
May-09
Jun-09
Jul-09

Cascade Cascade EGN

DCF

DCF  High

59.93
58.90
57.46
57.99
64.49
65.53
70.41
66.88
64.34
64.03
7239
77.06
79.57
79.33
61.19
§6.75
45,50
34.35
31.65
3391
3341
30.89
36.78
38.88
4162
4228

EGN
Low

63.54
51.04
48.24
53.01
56.81
60.42
63.05
5761
§9.98
57.97
61.97
67.62
73.15
59.54
5149
4103
2459
23.00
24.84
2593
2548
2318
28.21
35.01
37.25
35.38

EGN
Average
56.74
54.97
52.85
55.50
60.65
62.98
66.73
62.25
62.16
61.00
67.18
72.34
76.36
69.44
56.34
48.89
35.05
28.68
28.25
2992
2345
27.04
32.50
36.95
3944
38.83

EGN
Dividend
0.46
046
046
046
0.46
0.46
0.46
048
0.48
0.48
0.48
0.48
048
0.48
0.48
048
0.48
0.48
048
048
0.50
0.50
0.50
0.50
0.50
0.50

EGN
Growth
5.00%
7.00%
7.00%
7.00%
11.13%
11.13%
11.13%
11.50%
8.50%
8.50%
10.83%
10.83%
10.83%
10.25%
10.75%
10.75%
10.75%
10.75%
3.75%
3.50%
3.50%
3.50%
3.50%
5.00%
5.00%
5.00%

EGN
DCF
5.90%
7.95%
7.98%
7.94%
12.02%
11.89%
11.94%
1241%
9.38%
9.40%
11.67%
11.61%
11.57%
11.05%
11.75%
11.67%
11.67%
12.71%
5.62%
5.26%
5.36%
5.53%
5.19%
6.50%
641%
6.43%

EGN

DCF
0.0060
0.0085
0.0088
0.0095
0.0151
0.0151
0.0150
0.0151
0.0115
0.0116
0.0157
0.0138
0.0142
0.0127
0.0127
0.0114
0.0102
0.0106
0.0040
0.0038
0.0040
0.0050
0.0047

EQT
High
§3.70
53.37
5442
5246
§6.71
56.75
55.58
57.62
83.77
65.05
69.54
76.14
74.22
71.33
54.88
49.19
36.70
3498
33.88
B2
39.69
3552
36.21
39.50
3943
38.64

EQT
Low
48.11
46.31
44.57
48.42
52.12
51.54
51.55
47.16
55.08
55.65
58.94
63.04
66.96
5147
46.79
3362
20.71
2473
26.09
30.30
29.12
27.39
30.38
3349
33.31
31.40

EQT
Average
5091
49,84
49,50
50.44
54.41
54.15
53.57
52.39
59.43
60.35
64.24
69.59
70.59
61.40
50.84
41.41
2871
29.86
29.99
34.28
3441
31.46
33.30
36.50
36.37
35.02

EQT
Dividend
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88
0.88

EQT
Growth

9.75%
10.00%
10.00%
10.00%
11.20%
11.20%
11.20%
11.38%
14.15%
14.15%
14.15%
10.50%
10.50%
10.50%
11.67%
11.67%
11.67%
11.67%
11.67%
11.67%
11.67%
1167%
11.67%
12.00%
12.00%

9.00%

EQT

DCF

11.76%
12.06%
12.07%
12.03%
13.11%
13.11%
13.14%
13.36%
15.94%
15.81%
15.80%
11.98%
11.86%
12.18%
13.72%
14.18%
15.32%
15.18%
15.16%
1472%
14.71%
15.00%
14.81%
14.87%
14.88%
11.81%

EQT
DCF
0.0179
0.0221
0.0221
0.0220
0.0233
0.0233
0.0234
0.0255
0.0326
0.0326
0.0318
0.0214
0.0183
0.0225
0.0242
0.0226
0.0225
0.0249
0.0219
0.0236
0.0227
0.0244
0.0241
0.0302
0.0302
0.0220



Keyspan
Month Ending  High
Jun07
Jul07
Aug-07
Sep-07
Qct07
Nov-07
Dec07
Jan-08
Feb-08
Mar-08
Apr-08
May08
Jun-08
Jul-08
Aug-08
Sep-08
Oct-08
Nov-08
Dec08
Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-08
Jul-09

Keyspan
Low

Keyspan
Average

Keyspan
Dividend

Keyspan
Growth

Keyspan
DCF

Keyspan LG

DCF

High

LG
Low

LG
Average

LG
Dividend

LG
Growth

LG
DCF

LG NJR
DCF  High

55.24
51.82
5270
50.50
3347
32.29
33.23

3347
32.28
3323
3435
34.63

35.98
34.84
33.60
37.57
4061

NJR
Low

49.80
4591
45.50
46.26
3059
29.62
30.95

30.58
2062
30.95
347
32.09

29.95
30.78
30.95
33.57
35.99



Month Ending

Jun-07
Jul07

Aug-07
Sep07
Oct07
Nov-07
Dec-07
Jan08
Feb-08
Mar-08
Apr-08
May-08
Jun08
Jul-08

Aug-08
Sep-08
Oct-08
Nov-08
Dec-08
Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-09
Jul-09

NJR
Average

48.87
49.10
48.38

32.03
30.96
32.09
3291
33.36

3297
3281
32.28
3557
38.30

NJR
Dividend

1.52
1.52
1.52

1.07
1.07
1142
112
112

1.24
1.24
1.24
1.24
1.24

NJR
Growth

5.67%
5.67%
567%

5.50%
5.50%
5.50%
6.00%
6.00%

7.00%
7.00%
7.00%
7.00%
7.00%

NJR

DCF

8.17%
9.16%
9.21%

9.25%
9.38%
9.43%
9.85%
9.80%

11.30%
11.32%
11.39%
10.98%
10.69%

NJR

DCF

0.0037
0.0037
0.0037

0.0032
0.0032
0.0032
0.0029
0.0030

GAS
High
4747

4262
34.29
36.00
41.60
44.55
43.25
46.84
51.99
48.42
47.60
38.50
35.89
36.34
3446
34.00
34.03
35.37
3742

GAS

Low

4247

3399
32.35
33.33
36.08
40.20
38.01
38.29
42.00
3525
3446
32,53
31.95
28.38
2750
30.78
30.28
3173
3283

GAS
Average
44.82

38.31
33.32
34.67
38.84
42.38
40.63
43.07
47.00
4184
41.03
36.02
33.92
32.36
30.98
32.39
32.16
33.55
3513

GAS
Dividend
1.86

1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86
1.86

GAS
Growth
460%

4.00%
4.00%
4.00%
4.20%
4.20%
4.50%
4.25%
4.25%
4.25%
4.25%
2.85%
2.85%
2.85%
6.00%
6.00%
4.30%
4.30%
4.33%

GAS
DCF
9.24%

9.42%
10.25%
10.00%

9.55%

8.10%

9.63%

8.07%

8.66%

9.22%

9.31%

8.56%

8.92%

9.22%
12.86%
12.65%
10.80%
10.52%
10.27%

GAS Ni
DCF  High
0.0043
0.0040
0.0044
0,0042
0.0037
0.0036
0.0046
0.0051
0.0063
0.0070
0.0065
0.0044 1197
0.0046  11.40
0.0050  10.88

10.32
11.20
0.0076 1162
0.0074 1182
00062  13.39

NI

Low

10.45
9.60
847
7.78
9.64

10.39

1079

1141

NI

Ni

Average Dividend

11.21
10.50

9.68

8.06
1042
11.01
11.31
1240

0.92
0.92
0.92
0.92
0.92
0.92
0.92
092



Ni

Month Ending  Growth

Jun07
Julg7
Aug-07
Sep07
Oct-07
Nov-07
Dec-07
Jan08
Feb-08
Mar-08
Apr08
May-08
Jun-08
Juk08
Aug-08

Sep-08

Qct-08
Nov-08
Dec{8
Jan-09
Feb-03
Mar-08
Apr09
May-03
Jun-09
Jul-09

3.00%
1.60%
160%
3.00%
3.00%
1.60%
1.60%
3.00%

Ni
DCF

12.19%
11.30%
12.16%
14.47%
12.91%
10.84%
10.59%
11.28%

NI NWN
DCF  High

0.0123
0.0106
0.0112
0.0157
0.0140
0.0158
0.0155
0.0147

50.49

4845
50.89
50.58
50.74
48.81
4392
4574
46.50
48.22
4718
49.56
78.55
53.71
52.39
49.26
44.55
45.66
45.19
4416
4379
46.07
46.00

Low

4435

44.28
4462
46.35
4587
4188
41.07
43.08
4348
4436
43.89
43,66
20.00
36.61
45.58
4213
40.63
4043
In
39.58
39.63
4267
4223

NWN
Average
47.42

46.37
4776
48.47
48.31
45.35
4250
4441
44,98
462
4554
46,61
49.28
45.16
48.99
4570
4259
43.05
4145
.87
4171
44,37
44.12

NWN
Dividend

142

1.50
1.50
1.50
1.50
1.50
150
1.50
1.50
150
1.50
1.50
1.50
1.50
1.50
158
1.58
1.58
1.58
158
158
158
1.58

NWN
Growth

4.88%

4.88%
4.88%
4.88%
4.88%
4.90%
4.90%
4.90%
4.88%
4.88%
4.83%
4.83%
4.83%
4.83%
4.83%
4.75%
4.75%
4.75%
4.75%
4.75%
4.75%
4.75%
4.75%

NWN
DCF
8.23%

8.50%
8.39%
8.34%
8.35%
8.60%
8.85%
8.68%
8.61%
8.50%
8.51%
843%
8.23%
8.54%
8.25%
8.61%
8.90%
8.86%
9.02%
8.97%
8.99%
8.73%
8.76%

NWN
DCF
0.0025

0.0030
0.0029
0.0029
0.0029
0.0026
0.0027
0.0026
0.0023
0.0023
0.0027
0.0029
0.0039
0.0042
0.0041
0.0032
0.0034
0.0037
0.0035
0.0035
0.0047
0.0046
0.0038

NUI
High

NUI
Low

NUI
Average

NUI
Dividend

Nul
Growth

NuI
DCF



Month Ending
Jun-07
Jul07
Aug-07
Sep07
Oct-07
Nov-07
Dec07
Jan-08
Feb-08
Mar-08
Apr-08
May-08
Jun-08
Jul-08
Aug-08
Sep-08
Oct-08
Nov-08
Dec08
Jan-09
Feb-08
Mar-09
Apr09
May-09
Jun09
Julg9

NUI
DCF

OKE
High
54.82
55.27
52.09
47.80
50.20
52.16
48.11
49.38
49.69
48.66
49.63
51.33
50,69
50.05
4659
4597
34.98
32.52
30.04
3174

2072 .

2384
21.01
28.31
30.50
3348

OKE

Low

a9
5045
41.85
45.60
46.91
45.96
43.71
43.38
4576
43.60
4468
46.57
4715
4444
41.80
33.00
21.56
2351
2418
27.05
20,92
18.10
2191
25,51
2793
27.50

CKE
Average
5137
52.86
46.97
46.70
48.56
49.06
4591
46.38
47.73
46.13
47.16
48.95
4892
47.25
4420
3949
2827
28.02
2712
29.40
25.32
20.97
2446
M
28.22
3048

OKE
Dividend
1.36
144
144
1.44
144
1.44
1.44
152
1.52
152
1.52
152
152
1.52
1.52
160
1.60
1.60
1.60
1.60
1.60
160
1.60
1.60
160
1.68

OKE
Growth
8.80%
8.80%
8.80%
8.80%
8.80%
8.80%
8.80%
8.80%
9.07%
9.07%
9.07%
8.60%
8.60%
9.07%
9.07%
8.60%
9.07%
9.07%
9.07%
9.07%
9.07%
7.25%
7.25%
7.25%
7.25%
7.25%

OKE

DCF

11.86%
11.85%
12.35%
12.37%
12.24%
12.20%
12.44%
12.60%
12.77%
12.90%
12.82%
12.19%
12.20%
12.81%
13.07%
13.31%
15.71%
15.78%
16.00%
15.45%
16.51%
16.13%
14.83%
13.99%
13.57%
13.61%

OKE
DCF
0.0162
0.0168
0.0173
0.0174
0.0153
0.0153
0.0156
0.0168
0.0159
0.0160
0.0157
0.0124
0.0128
0.0163
0.0161
0.0165
0.0199
0.0182
0.0164
0.0144
0.0149
0.0163
0.0150
0.0195
0.0189
00175

Peoples Peoples Peoples

High

Low

Average

Peoples
Dividend

Peoples
Growth

Peoples
DCF

Peoples PNY
DCF  High

2747

2595
27.32
27.68
2742
2795
2706
29.20
35.29
33.96
3419
32.94
31.98
27.55
26.74
26.75
24.86
25,50
25.18



PNY
MonthEnding Low
Jun07
Jul07
Aug-07
Sep-07
Oct07
Nov-07
Dec07
Jan-08
Feb-08
Mar-08
Apr-08
May-08
Jun08
Jul08
Aug08
Sep-08
QOct-08
Nov-08
Dec-08
Jan-09
Feb<09
Mar-09
Apr-08
May-09
Jun09
Jul-09

2437

2428
24.05
26,03
25.70

2523

25.00
26.18
27.53
2052
28.85
2921
2477
23.62
20.68
24.11
2165
22.71
2250

PNY
Average
2592

2512
25,69
26.86
26.56
26.59
26.03
21.70
4
2724
31.52
31.08
28.38
2559
231
2543
23.26
2.1
23.84

PNY
Dividend

0.96

1.00
1.00
1.04
1.04
1.04
1.04
1.04
1.04
1.04
104
1.04
1.04
1.04
1.08
1.08
1.08
1.08
1.08

PNY
Growth

5.17%
517%
5.54%
5.54%
5.54%
5.75%
5.75%
7.93%
7.93%
7.93%
7.87%
7.13%
7.13%
7.00%
7.00%
6.77%
6.77%
6.93%

PNY
DCF

9.65%
9.55%
8.91%
9.96%
9.95%
10.27%
8.99%
11.74%
12.33%
11.73%
11.72%
11.32%
11.79%
12.22%
11.86%
12.09%
11.90%
12.42%

PNY
DCF

0.0047
0.0046
0.0047
0.0041
0.0042
0.0054
0.0057
0.0099
0.0107
0.0109
0.0080
0.0072
0.0080
0.0076
0.0074
0.00%
0.0094
0.0080

Semco Semco  Semco

High

Low

Average

Semeo
Dividend

Semco
Growth

Semco
DCF

Semco  SJi

DCF

High

39.28
36.48
35.98
36.41
37.78
38.50
38.03
3841
36.88
35.71
37.54
39.25
39.36
38.90
3747

40.58
40.78
38.68
3593
36.20
36.20
35.13
37.53

Sdi
Low

34.53
32.37
31.20
31.83
33.80
35.32
34.73
33.82
34.05
31.90
35.31
36.36
36.70
36.00
33.10

33.58
3533
34.66
31.98
3376
33.04
33.23
33.96



SJi
Month Ending  Average
Jun-07
Jul07
Aug-07
Sep-07
Oct-07
Nov-07
Dec-07
Jan-08
Feb-08
Mar08
Apr-08
May-08
Jun-08
Jul-08
Aug-08
Sep-08
Oct-08
Nov-08
Dec-08
Jan-09
Feb-09
Mar-08
Apr-08
May-09
Jun-09
Jul-09

36.91
3443
3359
34.12
3578
3691
36.38
3612
3547
3381
36.43
37.81
38.03
3745
3529

37.08
38.06
36.67
33.96
34.95
3462
34.18
35.75

Sl
Dividend

0.98
0.98
0.98
0.98
0.98
0.98
0.98
1.03
1.03
1.03
1.08
1.08
1.08
1.08
1.08

1.14
1.14
114
1.19
1.19
119
1.19
1.9

SJl
Growth

7.25%
7.00%
7.00%
7.00%
7.00%
7.00%
7.00%
6.63%
6.60%
6.60%
6.60%
6.60%
6.60%
7.00%
6.67%

7.00%
7.50%
7.50%
7.00%
7.00%
8.67%
9.67%
9.67%

Sdl

DCF
10.28%
10.24%
10.32%
10.27%
10.12%
10.02%
10.07%

9.87%
9.90%
10.07%
8.97%
9.84%
9.82%
10.29%
10.15%

10.49%
10.92%
11.05%
11.00%
10.88%
13.69%
13.74%
13.56%

Sl

DCF
0.0027
0.0030
0.0031
0.0030
0.0029
0.0029
0.0028
0.0028
0.0027
0.0028
0.0027
0.0024
0.0024
0.0030
0.0029

0.0040
0.003¢
0.0046
0.0040
0.003%
0.0066
0.0066
0.0055

SWX
High

2996
2835
30.05
3174
3136
30.07
30.69
3328
30.78
26.84
25.80
26.36
26.38
2228
21.61
2115
2232
2492

SWX
Low

2548
25.14
27.90
28.90
28.98
2763
27.56
28.27
2146
PARY
2274
23.97
18.35
17.08
19.77
18.96
21.05
21.58

SWX
Average

2772
26.75
28.98
3032
3097
28.85
29.13
30.78
2612
23.98
2427
26.17
2287
19.68
20.69
20.06
21.69
23.25

SWX
Dividend

0.86
0.86
0.86
0.80
0.90
0.90
0.90
0.90
0.0
0.90
0.9
0.90
095
0.95
0.5
0.95
095
0.95

SWX
Growth

5.67%
5.67%
5.67%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%
6.00%

SWX
DCF

9.16%
9.25%
9.01%
9.35%
9.37%
9.52%
9.49%
9.30%
9.90%
10.25%
10.20%
10.05%
10.72%
11.49%
11.22%
11.39%
10.97%
10.63%

SWX
DCF

0.0030
0.0030
0.0029
0.0025
0.0026
0.0032
0.0034
0.0037
0.0046
0.0044
0.0037
0.0037
0.0035
0.0036
0.0035
0.0051
0.0049
0.0042

UGl
High

UGl
Low



ual
Month Ending  Average
Jun-07
Jul07
Aug07
Sep07
Oct-07
Nov-07
Dec{7
Jan-08
Feb-08
Mar-08
Apr-08
May-08
Jun-08
Jui-08
Aug-08
Sep-08
Qct-08
Nov-08
Dec-08
Jan-09
Feb-09
Mar-08
Apr-09
May-09
Jun-09
Jul-g9

UGt
Dividend

UGl
Growth

UGH
DCF

usl  Wwel

DCF  High
3691
3344
35.01
34.60

33.38
3349
33.94
3569
36.22

34.32
3329
31.70
32.60
3379

WGL
Low
31.82
29.79
29.79
3155

M
30.26
31.84
3351
3417

28.89
30.21
28.59
29.91
30.37

WGL

Average
33.87
31.62
3240
33.08

32.25
31.88
32.89
34.60
3520

3161
3175
30.15
31.26
32.08

WGL
Dividend
1.37
137
137
137

1.37
1.37
144
144
144

147
147
147
147
147

WGL
Growth
3.50%
3.33%
3.33%
3.33%

4.00%
4,00%
5.50%
5.50%
5.50%

4.00%
4.,00%
4.00%
4.00%
4.00%

WGL

DCF
7.98%
8.13%
8.01%
7.92%

8.74%
8.79%
10.45%
10.20%
10.12%

9.19%
98.16%
9.44%
9.25%
8.11%

WGL

NFG

DCF  High

0.0032
0.0039
0.0038
0.0038

0.0038
0.0039

46.94
48,72
46.02
47.00
498.29
49.06
50.29
46.80
48.70
4878
53.35

3275
47
34.34
3761
4110

NFG
Low

4275
43.19
4095
4320
45.20
4583
46.56
38.04
4156
4427
47.00

26.67
29.83
30.56
33.09
BN

NFG
Average

44,85
4496
4349
45.10
47.25
47.35
48.43
4247
4543
46,53
50.18

29.71
3200
3245
3535
3744

NFG
Dividend

1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24
1.24

130
130
1.34
1.34
134

NFG
Growth

4.57%
5.23%
6.23%
5.23%
§.23%
5.23%
5.23%
5.23%
3.65%
3.65%
3.65%

5.00%
5.00%
5.00%
5.00%
8.50%

NFG

DCF
7.65%
8.32%
8.42%
8.31%
8.17%
8.16%
8.10%
8.50%
6.68%
6.58%
6.37%

9.92%
9.56%
9.64%
9.25%
12.65%



Month Ending
Jun-07
Jul07
Aug-07
Sep07
Oct07
Nov-07
Dec07
Jan-08
Feb-08
Mar-08
Apr-08
May-08
Jun-08
Jul-08
Aug-08
Sep08
Oct-08
Nov-08
Dec08
Jan-09
Feb-09
Mar09
Apr-09
May-08
Jun-09
Jul-09

NFG

STR

DCF  High

0.0070
0.0094
0.0005
0.0094
0.0086
0.0086
0.0085
0.0089

0.0150

55.84
58.75
52.54
53.27
57.36
57.16
56.59
5748
58.00
58.32
65.03
68.74
7164
7487

. 5464

50.69
40.35
35.26
34.10
37.70
3773
33.55
3269
36.93
36.52
3540

STR
Low
5149
4950
4442
48.52
50.67
5146
53.02
45.00
49.42
5270
56.17
60.59
6342
52.02
46.91
36.96
20.66
22.59
24.26
30.00
28.14
24.85
28.51
28.98
30.46
27.98

STR
Average
53.66
54.13
48.48
50.90
54.02
54.31
54.81
§1.24
53.71
55.51
60.60
64.67
67.53
63.44
50.78
43.83
30.51
28.93
25.18
33.85
3294
29.20
30.60
32.96
33.49
31.69

STR
Dividend
0.49
0.49
049
049
049
049
0.49
0.49
049
049
048
049
049
048
0.49
049
049
0.49
049
049
0.50
0.50
050
0.50
0.50
0.50

STR
Growth
9.25%
8.50%
8.50%
8.50%
8.70%
8.70%
8.70%
8.88%
8.00%
9.00%
8.00%
9.00%
9.00%
9.00%
9.00%
9.00%
8.00%
9.00%
9.00%
9.00%
8.00%
8.00%
8.00%
7.00%
7.00%
1.00%

STR
DCF
10.30%
9.54%
9.66%
9.60%
9.74%
9.74%
9.73%
9.98%
10.05%
10.02%
9.93%
9.38%
9.84%
9.89%
10.12%
10.29%
10.86%
10.96%
10.95%
10.66%
10.75%
9.96%
987%
8.72%
8.69%
269%

STR

DCF
0.0237
0.0242
0.0245
0.0243
0.0250
0.0250
0.0250
0.0242
0.0271
0.0270
0.0264
0.0263
0.0270
0.0241
0.0246
0.0216
0.0236
0.0230
0.0214
0.0212
0.0207
0.0199
0.0198

AGL ATO CGC EGN

3.19

2.86
286
2.86
2.82

257
257
257
254
240
233
23
240
2.58
243
248
246
244
244
280

270
2.58
2.58
258
2.51
251
2.51
246
252
252
252
250
250
239
250
2.50
220
2.27
2.20
238
2.00
243
243
2.30
230
2.50

410
4.23
423
423
4.66
4.66
4.66
445
493
493
548
548
548
425
4.00
278
241
221
212
230
192
261
261

EQT KSE

6.13
6.47
647
6.47
6.58
6.58
6.58
6.98
8.21
8.21
8.21
8.21
6.84
6.84
6.53
4.54
406
4.36
4.30
5.05
402
473
473
446
446
5.02

LG

NJR

1.41
1.41
141

137
1.37
1.37
1.36
1.36

GAS

1.90

171
171
1
1.78
178
1.78
207
2.08
2.09
1.84
152
1.63
142

1.54
1.54
1.65

NI

3.01
295
240
3.15
3.15
322
322
354

NWN

1.23

1.29
129
1.29
1.26
1.20
1.20
1.20
122
122
1.19
1.29
136
135
132
112
120
1.08
114
114
115
145
148



Month Ending
Jun07
Julg7
Aug-07
Sep07
Oct07
Nov-07
Dec07
Jan{08
Feb-08
Mar-08
Apr-08
May-08
Jun-08
Jui-08
Aug-08
Sep08
Oct-08
Nov-08
Dec08
Jan-09
Feb-08
Mar-03
Apr{09
May-09
Jun-09
Jul-09

NUl

OKE

6.51
4.96
4.96
496
4.64
464
4.64
487
498
498
498
469
469
4.69
457
3.33
3.49
3.07
3.05
- 293
235
293
293
3.06
3.06
3.49

PGL PNY SEN &8d

1.94
1.94
1.94
1.90
190
1.95
242
241
239
246
202
2.00
177
1.82
1.82
1.75
1.75
1.80

1.06
1.05
1.05
1.05
1.07
107
1.07
1.04
1.10
1.10
1.10
1.1
1.1
1.07
1.06

113
113
1.07
1.05
1.05
1.08
1.06
110

SWX

1.32
132
132
1.23
1.23
1.23
132
1.14
1.29
114
1.08
115
0.86
0.91
091
0.99
0.99
1.08

UGl

WGL

1.62
1.70
1.70
1.70

1.70
1.70

NFG

368
3.98
3.98
3.98
388
3.89
3.89
3.84

3.23

STR

9.29
8.95
8.95
8.95
9.50
9.50
9.50
8.88
10.80
10.80
10.80
1227
12.27
8.99
9.00
5.98
599
5.58
5.82
6.25
5.00
5.82
582

Mkt Cap

4040
3533
35.33
3533
37.00
37.00
37.00
36.58
4007
40.07
40.63
46.03
44.56
36.85
36.99
28.52
27.58
26,57
2977
31.56
26.03
28.04
29.04
21.97
2197
27.18

Ave. DCF

9.70%
10.06%
10.21%
10.14%
10.80%
10.83%
10.84%
11.13%
11.39%
M47%
11.67%
10.69%
1062%
10.86%
11.23%
11.30%
12.13%
12.21%
11.62%
11.31%
11.55%
11.98%
11.46%
12.25%
12.08%
11.66%



Ling No. Date

T30 ® N o s

Jun-98
Jul-98

Aug-98
Sep-98
Oct-98

Nov-98
Dac-38
Jan-99
Feb-98
Mar-99
Apr-89

May-99
Jun-99
Jul-89

Aug-99
Sep-89
Oct-89

Nov-89
Dec-89
Jan00
Feb-00
Mar-00
Apr-00
May-00
Jun-00
Jul-00

Aug-00
Sep-00
0ct-00

Nov-00
Dec-00
Jan-01

Feb-01
Mar-01
Apr-01

May-01
Jun-01

Jul-01

Aug-01
Sep-01
QOct-01

Nov-01
Dec-01
Jan02
Feb-02
Mar-02
Apr-02
May-02
Jun-02
Jul-02

Aug-02
Sep-02
QOct:02
Nov-02
Dec-02
Jan-03
Feb-03
Mar-03
Apr-03
May-03
Jurv03
Jul-03

Aug-03

DCF
0.1154
0.1188
0.1234
0.1273
0.1260
0.1211
0.1185
0.1195
0.1243
0.1257
0.1260
0.1221
0.1208
0.1222
0.1220
0.1226
0.1233
0.1240
0.1280
0.1301
0.1344
0.1344
0.1316
0.1282
0.1295
0.1317
0.1280
0.1267
0.1260
0.1261
0.1239
0.1261
0.1261
0.1275
0.1227
0.1302
0.1304
0.1338
0.4327
0.1268
0.1268
0.1268
0.1264
0.1236
0.1241
0.1189
0.1159
0.1162
0.1170
0.1242
0.1234
0.1260
0.1250
0.1221
0.1216
0.1219
0,1232
0.1195
0.1162
0.1126
0.1114
01127
0.1139

Bond Yield  Risk Premium

0.0703
0.0703
0.0700
0.0693
0.0696
0.0703
0.0691
0.0697
0.0708
0.0726
0.0722
0.0747
00774
00774
0.0791
0.0793
0.0806
00794
0.0814
0.0835
0.0825
0.0828
0.0828
0.0870
0.0836
0.0826
0.0813
0.0823
0.0814
0.0811
0.0784
0.0780
0.0774
0.0768
0.0794
0.0799
0.0785
0.0778
0.0759
0.0775
0.0763
0.0757
0.0783
0.0766
0.0754
0.0778
0.0757
0.0752
0.0741
0.0731
0.0717
0.0708
0.0723
0.0714
0.0707
0.0706
0.0693
0.0678
0.0664
0.0636
0.0621
0.0657
0.0678

0.0451
0.0483
0.0534
0.0580
0.0564
0.0508
0.0494
0.0498
0.0534
0.0531
0.0538
0.0474
0.0434
0.0451
0.0429
0.0433
0.0427
0.0446
0.0466

" 0.0468

0.0518
0.0516
0.0487
0.0422
0.0459
0.0492
00477
0.0434
0.0446
0.0440
0.0455
0.0481
0.0487
0.0507
0.0433
0.0503
0.0518
0.0560
0.0568
0.0403
0.0505
0.0611
0.0471
0.0470
0.0487
0,0413
0.0402
0.0410
0.0429
0.0511
0.0517
0.0552
0.0527
0.0507
0.0509
00513
0.0539
0.0516
0.0498
0.0490
0.0493
0.0470
0.0461

y
Risk Premium
0.0483
0.0534
0.0580
0.0564
0.0508
0.0494
0.0498
0.0534
0.0531
0.0538
0.0474
0.0434
0.0451
0.0429
0.0433
0.0427
0.0446
0.0468
0.0466
0.0519
0.0516
0.0487
0.0422
0.0459
0.0492
0.0477
0.0434
0.0446
0.0440
0.0455
0.0481
0.0487
0.0507
0.0433
0.0503
0.0519
0.0560
0,0568
0.0493
0.0505
0.0511
0.0474
0.0470
0.0487
0.0413
0.0402
0.0410
0.0429
0.0511
0.0517
0.0552
0.0827
0,0507
0.0509
0.0513
0.0539
0.0616
0.0498
0.0480
0.0493
0.0470
0.0461

X X e
Lag Risk Premium  ABond Yleld Lag Yield Adjusted Risk Premium
0.0451 00703 00708 0.0120
0.0483 0.0700 0.0703 0.0143
0.0534 0.0693 0.0700 0.0180
0.0580 0.0696 0.0693 0.0095
0.0564 0.0703 0.0696 00053
00508 0.0691 0.0703 0.0083
0.0494 0.0897 0.0691 0.0100
0.0498 0.0709 0.0697 0.0132
0.0534 0.0726 00708 0.0100
0.0531 040722 0.0726 0.0110
0.0638 0.0747 0.0722 0.0040
0.0474 0.0774 0.0747 0.0051
0.0434 0.0171 0.0774 0.0101
0.0451 0.0781 0.0771 0.0065
0.0429 0.0793 0.0791 0.0088
0.0433 0.0808 0.0783 0.0077
0.0427 0.0794 0.0806 0.0101
0.0446 0.0814 0.0794 0.0106
0.0466 0.0835 00814 0.0090
0.0466 0.0825 0.0835 0.0143
00519 0.0828 0.0825 0.0098
0.0516 0.0829  0.0828 0.0070
0.0487 0.0870 0.0829 0.0028
0.0422 0083 00870 0.0119
0.0459 0.0825  0.0836 0.0121
0.0492 00813 00825 0.0080
0.0477 00823 00813 0.0049
0.0434 00814 00823 0.0095
0.0446 0.0811 00814 0.0080
0.0440 0.0784 0.0811 0.0098
0.0455 0.0780 0.0784 0.0114
0.0481 0.0774 0.0780 0.0088
0.0487 0.0768 0.0774 00114
0.0507 0.0794 0.0768 0.0023
0.0433 0.0798 0.0794 0.0154
0.0503 0.0785 0.0798 00113
0.0518 0.0778 0.0785 0.0141
0.0560 0.0759 0.0778 0.0116
0.0568 0.0775 0.0759 0.0034
0.0493 0.0763 0.0775 0.0108
00605 0.0757 0.0763 0.0103
0.0511 0.0783 0.0757 0.0058
0.0471 0.0766 0.0783 0.0090
0.0470 00754 0.0766 0.0108
0.0487 0.0776 0.0764 0.0020
0.0413 0.0757 00778 0.0069
0.0402 0.0752 0.0757 0.0088
0.0410 0.0741 0.0752 0.0098
0.0429 0.0731 0.0741 0.0164
0.0511 0.0717 0.0731 0.0105
0.0517 00708 00717 0.0134
0.0552 00723 00708 0.0082
0.0527 00714 00723 0.0081
0.0507 0.0707 0.0714 0.0099
0.0508 0.0706 0.0707 0.0102
0.0513 0.0693 0.0706 0.0125
0.0539 0.0679 0.0693 0.0081
0.0516 0.0664 0.0679 0.0081
0.0498 0.0636 0.0664 0.0089
00490 0.0621 0.0636 0.0097
00493 0.0857 0.0621 0.0072
0.0470 0.0678 0.0657 0.0081

Adjusted Bond Yield
0.0135
0.0132
0.0128
0.0137
0.0141
0.0123
0.0139
00146
0.0154
0.0136
0.0184
0.0171
0.0146
0.0169
0.0154
0.0166
0.0143
0.0173
0.0178
0.0151
0.0162
0.0161
0.0201
0.0134
0,0150
0.0147
0.0167
0.0150
0.0154
0.0128
0.0147
0.0144
0.0143
0.0174
0.0158
0.0140
0.0144
0.0131
0.0162
0.0137
0.0144
0.0172
0.0134
0.0136
0.0167
0.0131
0.0141
0.0134
0.0133
0.0127
0.0129
0.0151
0.0130
0.0131
0.0135
0.0123
0.0120
0.0118
0.0100
0.0108
0.0166
0.0148



107

109
10
i1
12
13
114
116
116
"7
118
119
120
121
122
123
124
125
128
127

Sep-03
Oct-03

Nov-03
Dec-03
Jan-04

Feb-04
Mar-04
Apr-04

May-04
Jun-04
Jul-04

Aug-04
Sep-04
Oct-04

Nov-04
Dec-04
Jan-05

Feb-05
Mar-05
Apr-05

May-05
Jun-05
Jul05

Aug-05
Sep-05
Qct-05

Nov-05
Dec-05
Jan-06
Feb-08
Mar-06
Apr-06

May-06
Jun-08
Jul-08

Aug-06
Sep-06
QOct-06
Nov-06
Dec-08
Jan-07
Feb-07
Mar-07
Apr-07
May-07
Jun-07
Jul-07

Aug-07
Sep-07
Oct-07

Nov-07
Dec-07
Jan-08
Feb-08
Mar-08
Apr-08

May-08
Jun-08
Jul-08

Aug-08
Sep-08
Oct-08
Nov-08
Dec-08

0.1427
0.1123
0.1083
01071
0.1059
0.1038
0.1037
0.1041
0.1045
0.1036
0.1011
0.1008
0.0076
0.0974
0.0962
0.0070
0.0990
0.0679
0.0979
0.0088
0.0981
0.0976
0.0866
0.0968
0.0980
0.0990
0.1049
0.1046
0.0982
01124
0.1127
0.1100
0.1056
0.1049
0.1087
0.1041
01053
0.1030
0.1033
0.1035
0.1013
0.1618
0.1018
0.1007
0.0867
0.0870
0.1006
0.1021
0.1014
0.1080
0.1083
0.1084
0.1113
0.139
04147
01167
0.1068
0.1062
0.1086
0.1123
0.1130
01213
01221
0.1162

0.0656
0.0643
0.0837
0.0627
0.0618
0.0615
0.0597
0.0635
0.0662
0.0648
0.0627
0.0514
0.0588
0.0534
0.0587
0.0592
0.0578
0.0561
0.0583
0.0564
0.0663
0.0540
0.0554
0.0550
0.0552
0.0579
0.0688
0.0680
0.0575
005682
0.0588
0.0629
0.0642
0.0640
0.0637
0.0620
0.0600
0.0598
0.0580
0.0581
0.0596
0.0590
0.0585
0.0597
0.0589
0.0630
0.0625
0.0624
0.0518
0.0611
0.0597
0.0616
0.0602
0,0621
0.0621
0.0629
0.0627
0.0638
0.0640
0.0637
0.0649
0.0756
0.0760
0.0654

0.0471
0.0480
0.0452
0.0444
0.0444
0.0424
0.0440
0.0406
0.0383
0.0390
0.0384
0.0394
0.0378
0.0380
0.0385
0.0378
0.0412
0.0418
0.0396
0.0424
0.0427
0.0436
0.0415
0.0419
0.0428
0.0441
0.0461
0.0465
0.0407
0.0542
0.0528
0.0471
0.0414
0.0408
0.0450
0.0421
0.0453
0.0432
0.0453
0.0454
0.0417
0.0428
0,0433
0.0410
00368
0.0340
0.0381
0.0397
0.0396
0.0469
0.0486
0.0468
0,0511
0.0518
0.0526
0.0538
0.0442
0.0424
0.0446
0.0486
0.0481
0.0457
0.0461
0.0508

0.0471
0.0480
0.0452
0.0444
0.0444
0.0424
0.0440
0.0408
0.0383
0.0390
0.0384
0.03%4
0,0378
0.0380
0.0365
0.0378
0.0412
0.0418
0.0398
0.0424
00427
0.0436
0.0415
0.0419
0.0428
0.0411
0.0461
0.0465
0.0407
0.0542
0.0529
0.0471
0.0414
0.0409
0.0450
0.0421
0.0463
0.0432
0.0453
0.0454
0.0417
0.0428
0.0433
0.0410
0.0368
0.0340
0.0381
0.0397
0.0398
0.0462
0.0485
0.0468
0.0511
00518
0.05286
0.0538
0.0442
0.0424
0.0446
0.0486
0.0481
0.0457
0.0461
0.0508

0.0481
0.0471
0.0480
0.0452
0.0444
0.0444
0.0424
0.0440
0,0406
0,0383
00390
0.0384
0.0394
0.0378
0.0380
0.0365
0.0378
0.0412
0.0418
0.0396
0.0424
0.0427
0.0436
0.0416
0.0419
0.0428
0.0411
0.0461
0.0465
0.0407
0.0542
0.0528
0.0471
0.0414
0.0408
0.0450
0.0424
0.0453
0.0432
0.0453
0.0454
00417
0.0428
00433
0.0410
0.0368
0.0340
0.0381
0.0397
0.0396
0.0469
0.0486
0.0468
0.0611
0.0518
0.0626
0.0538
0.0442
0.0424
0.0446
0.0486
0.0481
0.0457
0.0461

0.0856
0.0643
0.0637
0.0627
0.0618
0.0615
0.0597
0.0635
0.0662
0.0646
0.0627
0.0614
0.0598
0.0594
0.0597
0.0582
0.0578
0.0561
0.0583
0.0564
0.0553
0.0540
0.0651
0.0550
0.0652
0.0678
0.0588
0.0580
0.0575
0.0582
0.0598
0.0629
0.0842
0.0640
0.0837
0.0620
0.0600
0.0598
0.0580
0.0581
00596
0.0590
0.0585
0.0587
0.0598
0.0630
0.0625
0.0624
0.0618
0.0611
0.0597
0.0616
0.0602
0.0621
0.0621
0.0629
0.0627
0.0638
0.0640
0.0637
0.0648
0.0756
0.0760
0.0654

0.0678
0.0656
0.0643
0.0637
0.0627
0.0615
0.0615
0.0587
0.0636
0.0662
0.0646
0.0627
0.0614
0.0598
0.0594
0.0597
0.0592
0.0578
0.0561
0.0583
0.0564
0.0653
0.0540
0,0651
0.0550
0.0552
0.0579
0.0588
0.0580
0.0575
0.0582
0.0698
0.0629
0.0642
0.0640
0.0637
0.0620
0.0600
0.0598
0.0580
0.0581
0.0596
0.0590
0.0585
0.0597
0.0588
0.0630
0.0625
0.0624
0.0618
0.0611
0.0597
00616
0.0602
0.0621
0.0621
0.0629
0.0627
0.0638
0.0640
0.0637
0.0648
0.0756
0.0760

0.0099
0.0100
0.0065
0007
0.0086
0.0066
0.0098
0.0051
0.0055
0.0081
0.0068
0.0085
0.0060
0.0075
0.0058
00083
0.0107
0.0085
0.0058
00104
0.0085
0.0081
0.0083
0.0084
00090
0.0065
00129
0.0093
0.0031
00214
00082
0.0044
0.0034
0.0075
00120
0.0058
00143
0.0066
00104
0.0088
0.0051
0.0091
0.0087
00081
0.0037
00043
0.0107
0.0089
0.0076
0.0149
0.0107
0.0076
00133
0.0106
00108
00113
0.0008
0.0067
00104
0125
0.0089
0.0069
0.0092
00136

00109
00113
00118
0.0143
0.0109
0.0119
00101
00153
00149
00112
0.0105
00108
00102
00111
0017
0.0t0
0.0100
00094
00130
00093
0.0098
00093
00115
00105
0.0108
00133
00121
00105
00107
00118
00128
00146
0.0134
00122
00120
00106
0.0089
00114
0.0097
00113
00127
0.0109
0.0109
00125
00117
00146
00116
00119
00114
00112
00104
00134
0.0105
00135
00120
00128
00119
00131
00125
0.0120
0.0135
00232
0.0160
00040



128

130
13
132
133
134

Jan-09
Feb-09
Mar-09
Apr-08
May-09
Jun-09
Jul-09

0.1134
0.1155
0.1198
0.1146
0,1225
0.1208
0.1166

0,0638
0.0830
0.0842
0.0648
0.0649
0.0620
0.0597

0.0452
0.0524
0.0556
0.0498
0.0576
0.0588
0.0569

0,042
0.0524
0.0556
0.0498
0.0576
0.0588
0.0569

0.0508
0.0492
0.0524
0.0656
0.0498
0.0576
0.0588

0.0638
0.0630
0.0642
0.0648
0.0649
0.0620
0.0597

0.0654
0.0639
0.0630
0.0642
0.0648
0.0649
0.0620

0.0082
0.0127
0.0133
0.0049
0.0178
0.0123
0.0094

0.0111
0.0115
0.0133
0.0130
0.0126
0.0096
00087



Regression Analysis - Linear model: Y = a + b*X

Dependent variable: Risk Premium
Independent variable: Bond Yield

Standard T
Parameter Estimate Error Statistic
Intercept 0.0356608 0.00361025 9.87768
Slope 0.160561 0.0527725 3.04251

Analysis of Variance

Source Sum of Squares DEf Mean Sguare
Model 0.000241579 1 0.000241579
Residual 0.00344483 132 0.0000260972
Total (Corr.) 0.00368641 133

Correlation Coefficient = 0.255992

R-gguared = 6.55321 percent

R-squared (adjusted for d.f.}) = 5.84528 percent
Standard Error of Est. = 0.00510855

Mean absolute error = 0.00417017

Durbin~Watson statistic = 0,482343 (P=0.0000)
Lag 1 residual autocorrelation = 0.738621

0.0000
0.0028

F~Ratio P-Value



Multiple Regression Analysis Natural Gas

Standard T
Parameter Estimate Error Statistic P-Value
CONSTANT 0.00674848 0.00282192 2.39145 0.0182
LagRiskPremium 0.80731 0.0529898 15.2352 0.0000
ABondYield -0.60463 0.133268 -4.53695 0.0000
LagYield 0.637726 0.132834 4.80092 0.0000

Source Sum of Squares Df Mean Square F~-Ratio P-Value
Model 0.00250579 3 0.000835264 91.43 0.0000
Residual 0.00117847 129 0.0000091354

Total (Corr.) 0.00368426 132

R-squared = 68,0135 percent

R-squared (adjusted for d.f.) = 67.2696 percent
Standard Error of Est. = 0.00302248

Mean absolute error = 0.00218227

Durbin-Watson statistic = 1.88326 (P=0.2514)
Lag 1 residual autocorrelation = 0.054764



Regression Analysis - Linear model: Y = a + b*X

Gas

Dependent variable: AdjustedRiskPremium
Independent variable: AdjustedBondYield

Standard T

Parameter Estimate Error Statistic P-Value
Intercept 0.0130414 0.00150143 8.68599 0.0000
Slope ~0.306783 0.113389 -2.70559 0.0077

Analysis of Variance
Source sum of Squares Df Mean Sgquare F-Ratio
Model 0.0000739149 1 0.0000739149 7.32
Residual 0.0013227¢ 131 0.0000100974
Total {Corr.) 0.00139667 132

Correlation Coefficient = -0.230048

R-squared = 5.29222 percent

R-squared (adjusted for d.f.) = 4.56926 percent
Standard Error of Est. = 0.00317764

Mean absolute error = 0.00242696

Durbin-Watson statistic = 1.82467 (P=0.1569)
Lag 1 residual autocorrelation = 0.0838633



Schedule 4
Comparative Returns on S&P 500 Stock Index
and Moody's A-Rated Utility Bonds 1937 - 2009

Stock A-rated
Line S&P 500 Dividend Stock Bond Bond
No. Year Stock Price  Yield Return Price Retumn

1 2009 865.58 0.0310 $68.43

2 2008 1,380.33 0.0211 -35.19% $72.25 0.24%

3 2007 1,424.16 0.0181 -1.27% $72.91 4.59%

4 2006 1,278.72 0,0183 13.20% $75.25 2.20%

5 2005 118141 0.0177 10.01% $74.91 5.80%

8 2004 1,132.52 0.0162 5.94% $7087  11.34%

7 2003 895,84 0.0180 28.22% $62.26 20.27%

8 2002 1,140.21 0.0138 -20.06% $57.44  15.35%

<] 2001 1,335.63 0.0116 -1347% $66.40 8.93%
10 2000 1,425.59 0.0118 -5.13% $52.60 14.82%
11 1999 1,248.77 0.0130 15.46% $63.03  10.20%
12 1898 963.35 0.0162 31.25% $62.43 7.38%
13 1997 766.22 0.0195 27.68% $56.62 17.32%
14 1996 614.42 0.0231 27.02% $60.91 -0.48%
15 1995 465,25 0,0287 34.93% $50.22  29.26%
16 1994 472,99 0.0268 1.08% $60.01 -8.65%
17 1993 435,23 0.0288 11.56% $63.13  20.48%
18 1682 416.08 0.0290 7.50% $49.56 15.27%
19 1981 325.49 0.0382 31.65% $44.84 19.44%
20 1980 339.97 0.0341 -0.85% $45.60 7.11%
21 1088 285.41 0.0384 22.76% $43.06 15.18%
22 1988 250,48 0.0366 17.61% $40.10 17.36%
23 1987 264.51 0.0317 -2.13% $48,92 -9.84%
24 1988 208.19 0.0380 30.95% $39.08 32.36%
25 1985 171.61 0.04561 25.83% $32.,57 35.05%
26 1884 166.39 0.0427 7.41% $31.48 16.12%
27 1983 144.27 0.0478  20.12% $29.41 20.65%
28 1982 117.28 0.0595  28.86% $24.48 36.48%
29 1981 132.97 0.0480 -7.00% $20.37 -3.01%
30 1980 110.87 0.0541 25.34% $34.69 -3.81%
31 1979 99.71 0.0533 16.52% $43.91 -11.89%
32 1978 90,25 0.0532 15.80% $49.09 -2.40%
33 1977 103.80 0.0399 -8.06% $50.95 4.20%
34 1976 96.86 0.0380 10.86% $43.91 25.13%
35 1975 72.56 0,0507 38.56% $41.76 14,75%
36 1974 96,11 0.0364 -20.86% $62.54 -12.81%
37 19738 118.40 0.0269 -16.14% $58.51 -3.37%
38 1972 103.30 0.0296  17.58% $56.47 10.68%
39 1971 93.49 0.0332 13.81% $63.83 12.13%
40 1970 00.31 0.0356 7.08% $50.46  14.81%
41 1969 102.00 0.0306 -8.40% $62.43 -12.76%
42 1968 95.04 0.0313  10.45% $66.97 -0.81%
43 1967 84.45 0.0351 16.08% $78.69 -9.81%
44 1966 63,32 0.0302 -6.48% $86.57 -4,48%
45 1965 86.12 0.0209 11.35% $91.40 -0,91%
46 1964 76.45 0.0305 15.70% $92.01 3.68%
47 1983 85.06 0.0331 20.82% $93.56 281%
48 1962 69,07 0.0287 -2.84% $89.60 8.89%
49 1981 50,72 0.0328 18.94% $89.74 4.29%
50 1980 58.03 0.0327 6.18% $84.36 11.13%
51 1959 55.62 0.0324 7.57% $91.55 -3.48%
52 1958 41.12 0.0448 39.74% $101.22 -5.60%
53 1887 45,43 0.0431 -5.18%  $100.70 4.49%
54 1966 4415 0.0424 7.14% $113.00 -7.35%
&5 1955 35.60 0.0438 28.40% $116.77 0.20%
56 1954 25.46 0.0569 45.52% $112.79 7.07%
&7 1963 26.18 0.0545 2.70% $114.24 2.24%
&8 1952 24.19 0.0582 14.05% $113.41 4.26%
59 1951 21.21 0.0634 20.39% $123.44 -4,89%
80 1950 16.88 0,0665 32.30% §125.08 1.89%
81 1949 16,36 0.0820 16.10%  $119.82 7.72%
62 1948 14.83 0.0571 9.28% $118.50 4.48%
63 1847 15.21 0.0449 1.09% $126.02 -2.789%
64 1946 18.02 0.0356 -12.03% $126.74 2.50%
65 16845 13.49 0.0460 38.18% $116.82 9.11%
66 1844 11.85 0.0495 18,79% $118.82 3.34%
87 1843 10.09 0.0554 2298% $118.50 4.49%
68 1942 8.93 0.0788 20.87% $117.63 4.14%
69 1941 10.56 0.0638 -8.98% $116.34 4.55%
70 1840 12.30 0.0458 -9.65% §$112.39 7.08%
71 1839 12.60 0.0349 1.89% $105.75  10.05%
72 1938 11.31 0.0784 18.36% $99.83 9.94%
73 1837 17.59 0.0434 -31.36% $103.18 0.63%
74 S&P 500 Relurn 1937--2008 40.8%
75 A-rated Utility Bond Return 6.3%

76 Risk Premium 4.5%
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75

Year
2009
2008
2007
2006
2005
2004
2003
2002

2002
2001
2000
1999
19898
1897
1886
1985
1894
1993
1992
1881
1880
1989
1988
1987
1988
1985
1984
1983
1982
1881
1880
1979
1978
1977
1976
1975
1974
1973
1972
1971
1870
1969
1968
1867
1966
1965
1964
1963
1862
1961
1960
1959
1958
1957
1856
1855
1854
1853
1852
1951
1950
1949
1948
1947
1946
1845
1844
1843
1842
1941
1940
1939
1938
1037

Schedule 5
Comparative Returns on S&P Utility Stock Index
and Moody’s A-Rated Utility Bonds 1937 - 2009

S&P Utility
Stock
Price

243,79
307.70
239.17
253,52
228.61
201.14
202.57
1563.87
168.70
159,79
148.70
138.38
146.04
114.37
106.13
120.09
92.06
75.83
68.50
61.89
51.81
52.01
50.26
50.33
52.40
54.01
46.89
38.1¢
48.60
60.01
60.19
63.43
55.72
68.65
68.02
70.63
74.50
75.87
67.26
63.35
6269
62.73
44.50
43.96
33.30
32.32
31.65
25.89
25.51
24.41
2222
20.01
20.20
16.54
16.53
19.21
21.34
13.91
12.10
9.22
8.54
13.25
16.87
16.05
14.30
24.34

76 Return 19372009 Stocks

77

78 Risk Premium

Bonds

Stock
Dividend
Yield

0.0362
0.0287
0.0413
0.0304
0.0457
0.0492
0.0454
0.0584
0.0496
0.0537
0.0572
0.0607
0.0558
0.0699
0.0704
0.0588
0.0742
0.0860
0.0925
0.0948
0.1074
0.0978
0.0953
0.0893
0.0781
0.0714
0.0776
0.0920
0.0713
0.0556
0.0542
0.0504
0.0561
0.0445
0.0435
0.0392
0.0347
0.0315
0.0331
0.0330
0.0320
0.0358
0.0403
0.0377
0.0487
0.0487
0.0472
0.0461
0.0520
0.0511
0.0550
0.0606
0.0554
0.0570
0.0535
0.0354
0.0298
0.0448
0.0568
0.0621
0.0940
0.0717
0.0540
0.0553
0.0730
0.0432
10.5%
6.3%
4.2%

Stock
Return

-25.80%
16.56%
20.76%
16.06%
22.84%
23.48%

~14,73%

-17.90%
32.78%
-1.72%
15.47%
18.58%
3.83%
37.49%
-3.83%
10.95%
12.46%
14.25%
0.33%
34.68%
14.80%
-5.74%
37.87%
30.00%
19.95%
20.16%
30.20%
9.40%
13.01%
8.79%
3.96%
4.16%
22.70%
32.24%
-14.29%
-13.45%
5.12%
-0.07%
18.45%
-14.38%
5.28%
0.22%
-1.72%
1.34%
16.11%
9.47%
4.25%
22.47%
22.52%
5.00%
36.88%
7.90%
7.16%
10.16%
22.37%
9.62%
16.36%
17.10%
4.60%
27.83%
5.41%
-10.41%
-7.00%
§7.89%
20.65%
37.45%
17.36%
-28.38%
-16.52%
11.26%
18.54%
-36.93%

A-rated
Bond
Yield

$68.43
$72.25
$72.91
$75.25
$74.91
$70.87
$62.26
$57.44

$57.44
$56.40
$52.60
$63.03
$62.43
$56.62
$60.91
$50.22
$60.01
$53.13
$49.56
$44.84
$45.60
$43.08
$40.10
$48.92
$39.98
$32.57
$31.49
$29.41
$24.48
$20.37
$34.69
$43.91
$49.09
$50.95
$43.91
$41.76
$52.64
$58.51
$56.47
$53.93
$50.46
$62.43
$66.97
$78.69
$86.57
$91.40
$92.01
$93.56
$89.60
$89.74
$84.36
$91.55
$101.22
$100.70
$113.00
$116.77
$112.79
$114.24
$113.41
$123.44
$125.08
$119.82
$118.50
$126.02
$126.74
$119.82
$119.82
$118.50
$117.63
$116.34
$112.39
$105.75
$99.83
$103.18

Bond
Return

0.24%
4.59%
2.20%
5.80%
11.34%
20.27%
15.35%

8.93%
14.82%
-10.20%
7.38%
17.32%
~0.48%
29.26%
-9.65%
20.48%
15.27%
19.44%
7.11%
15.18%
17.36%
-9.84%
32.36%
35.05%
16.12%
20.65%
36.48%
-3.01%
-3.81%
-11.88%
-2.40%
4.20%
25.13%
14.75%
~12.91%
-3.37%
10.69%
12.13%
14.81%
-12.76%
-0.81%
-9.81%
-4.48%
-0.91%
3.68%
2.61%
8.89%
4.29%
11.13%
-3.49%
-5.60%
4.49%
-1.35%
0.20%
7.07%
2.24%
4.26%
-4.89%
1.88%
7.72%
4.49%
-2.78%
2.59%
9.11%
3.34%
4.48%
4.14%
4.55%
7.08%
10.05%
9.94%
0.63%



Ex Post Risk Premium Cost of Equity

Risk Premium Utility Stock Index
Risk Premium SP500

A-rated Utility Bond Yield

Risk Premium Cost of Equity Utilities
Risk Premium Cost of Equity S&P500
Flotation cost

Ex Post Risk Premium Cost of Equity

4.2%
4.5%
5.97%
10.2%
104%
027%
10.6%



Time

SP500 Risk Premium
-0.3543
-0.0586

0.4101
0.0421
-0.0540
0.0795
-0.3540
-0.2240
-0.1995
0.2566
0.2387
0.1036
0.2749
0.0568
0.1071
-0.0893
-0.0777
0.1221
-0.0796
0.0758
0.0025
0.0771
-0.0141
-0.0922
-0.0872
-0.0053
-0.0751
-0.0399
0.2916
0.2841
0.1820
~0.1327
-0.1417
0.2381
-0.0796
-0.1277
0.0689
0.0169
-0.0773
0.0436
0.1126
0.2586
-0.0200
0.1226
0.1202
0.1820
-0.1173
0.1464
-0.0495
0.1106
0.4535
-0.0967
0.1449
0.2820
0.3845
0.0046
0.0979
0.2528
0.3041
0.0837
0.0479
0.0479
-0.1463
0.2807
0.1545
0.1849
0.1673
-0.1352
-0.1673
-0.0816
0.0842
-0.3199

SUMMARY OUTPUT

ﬁe@ss/an Statistics

Multiple R 0.191 i
R Square 0.037
Adjusted R Square 0.023
Standard Error 0.167
Observations 72
ANOVA _ _ .

df SS MS F Significance F
Regression 1 0.074 0.074 2.657 0.108
Residual 70 1.960 0.028
Total 71 2.035

Coefficientstandard Em__{ Stal P-value Lower 95%  Upper 95%.ower 95.0%/pper 95.0%

Intercept 3.096 1.872 1.654 0.103 {0.637) 6.830 (0.637) 6.830
Time (0.002) 0.001 {1.630) 0.108 {0.003) 0.000 {0.003) 0.000




SUMMARY OUTPUT
Time SP Util Risk Premium

2008 -0.2614 Regression Statistics
2007 0.1196 Multiple R 0.113
006 0.1856 R Square 0.013

2008 0.1025 Adjusted R Square {0.001)
2004 0.1150 Standard Eror 0.151
2003 0.0321 Observations 72

2002 -0.3008
2001  -0.2683 ANOVA _ _ _
2000 0.1796 of SS MS F Significance F
1999 0.0848 Regression 1 0.021 0.021 0.912 0.343
1998 0.0809 Residual 70 1,594 0.023

1997 0.0126 Total 71 1.615

1996 0.0431 _
1995 0.0823 Coefficientstandard Em _ t Stat P-value Lower 95%  Upper 95% ower 95.0%/pper 95.0%
1994 0.0582 intercept 1.654 1.688 0.980 0.331 (1.713) 5.020 (1.713) 5.020 -
1993  -0.0954 Time (0.001) 0.001 (0.955) 0.343 (0.003) 0.001 (0.003) 0.001
1892  -0.0281

1991 -0.0519

1990  -0.0678

1989 0.1951

1988 -0.0255

1987 0.0410

1986 0.0551

1985  -0.0504

1084 0.0383

1983  -0.0049

1082  -0.0628

1981 0.1241

1980 0.1683

1979 0.2068

1978 0.0636

1977  -0.0004

1976  -0.0243

1975 0.1749

‘974  -0.0138

1973 -0.1008

1972  -0.0857

1971 -0.1219

1970 0.0464

1969  -0.0162

1968 0.0608

1967 0.1003

1966 0.0276

1965 0.0225

1964 0.1243

1963 0.0686

1862  -0.0484

1961 0.1818

1960 0.1138

1958 0.0849

1958 0.4248

1957 0.0341

1956 0.1451

1958 0.0997

1954 0.1530

1953 0.0738

1952 0.1110

1951 0.2199

1950 0.0271

1949 0.2010

1948 0.0092

1947 -0.0762

1946  -0.0959

1945 0.4879

1944 0.1731

1943 0.3206

942 0.1322

1941 -0.3292 .
1940 -0.2360

1939 0.0121

1938 0.0959

1937  -0.3755



Schedule 6
Using the Arithmetic Mean to Estimate
the Cost of Equity Capital

End Year 1 l""'Eno!ing Wealth ﬁrobabz?i-t?-
$1.30 0.5
$0.90 0.5
Valuex
End of Year 2 Ending Wealth Value Probability  Probability
(1.30)(1.30) = $ 1.69 0.25 $ 0.42
{1.30) (9) = $ 1.17 0.50 $ 0.59
€))8%)) = $ 0.81 0.25 $ 6.20
Expected Wealth = $ 1.21

Costof Equity=  1(1+k)*=1.21
Costof Equity= k= (1.21/1)°-1=10% 10%

Arithmeticmean=  (30%) (.5) + (-10%) (.5) =1 10%

Geometricmean=  [(1.3) (9)]° -1 =.082=8.2 8.2%

Thus, the geometric mean is not eqﬁal to the cost of equity capital.
For an investment with an uncertain outcome, the arithmetic mean is the best measure of the cost of equity capits



Line No. Proxy Companies

N BN e

Risk-free Rate

Beta

Risk Premium

Beta x Risk Premium
Flotation cost

Cost of Equity

Schedule 7
Calculation of Capital Asset pricing Model Cost of Equity
Using SBBI 7.1 percent Risk Premium

4.38% 20-year Treasury Bond Yield forecast
0.85 Average Beta Proxy Companies

6.50% Long-horizon SBBI risk premium

5.53%

0.27%

10.2%

Jul-09



Schedule 7 (continued)
Calculation of Capital Asset pricing Model Cost of Equity
Using SBBI 7.1 percent Risk Premium

Line No. Company Beta Market Cap §

1 AGL Resources 0.75 2,598
2 Atmos Energy 0.65 2,499
3 EQT Corp. 1.15 5,024
4 National Fuel Gas 0.90 3,227
5 Nicor Inc. 0.75 1,648
6 NiSource Inc. 0.85 - 3,539
7 Northwest Nat. Gas 0.60 1,183
8 ONEOK Inc. 0.95 3,485
9 Piedmont Natural Gas 0.65 1,796
10 South Jersey Inds. 0.65 1,099
11 Southwest Gas 0.75 1,083
12 Market-Weighted Average 0.85

Betas from The Value Line Investment Analyzer August 2009



Line No.

AW AW -

Schedule 8

Calculation of Capital Asset pricing Model Cost of Equity
Using DCF Estimate of the Expected Rate of Return

Risk-free Rate
Beta

DCF S&P 500
Risk Premium
Beta * RP
Flotation cost
Cost of Equity

on the Market Portfolio

4,38% 20-year Treasury Bond Yield
0.85 Average Beta Proxy Companies

12.7% DCF Cost of Equity S&P 500 (see following)
8.4%
7.1%

11.5%

Jul-09



Schedule 8

‘alculation of Capital Asset pricing Model Cost of Equity
Using DCF Estimate of the Expected Rate of Return

on the Market Portfolio

Company by

AMERISOURCEBERGEN 18.38
AETNA 25.61
ALLERGAN 47,14
ASSURANT 24,26
ALLSTATE 25,15
APPLIED MATS. 11,75
ABERCROMBIE & FITCH 27.61
AON 37.40
AMERICAN EXPRESS 25.55
BOEING 43.97
BECTON DICKINSON 67.82
FRANKLIN RESOURCES 70.83
BROWN-FORMAN B' 44.95
BANK OF NEW YORK MELLON 28.69
BEMIS 25.01
BRISTOL MYERS SQUIBB 20.23
CA 18.01
CATERPILLAR 36.63
CHUBB 40.82
COCA COLA ENTS. 17.31
COLGATE-PALM. 68.42
CLOROX 55.64
COMCAST'A' 1445
CME GROUP 291.33
CUMMINS 34.44
CMS ENERGY 11.92
CONSOL EN. 35.90
COSTCO WHOLESALE 47.29
CAMPBELL SOUP 28.57
CsX 3321
CINTAS 23,53
CVS CAREMARK 31.75
DOMINION RES. 32.50
DEERE 4230
QUEST DIAGNOSTICS 53.12
DUKE ENERGY 14.38
ESTEE LAUDER COS.'A' 33.17
EATON 45,95
ENTERGY 74.35
FAMILY DOLLAR STORES 30.50
FIRSTENERGY 39.49
FEDERATED INVRS.B' 24,16
FLUOR 4791
FORTUNE BRANDS 36.46
FPL GROUP 56,43
GENERAL DYNAMICS 55.12
GENERAL ELECTRIC 12.66
GENUINE PARTS 33.66
GAP 16.37
GOLDMAN SACHS GP. 143.65
‘WW GRAINGER 81.86
HASBRO 2519
HOME DEPOT 24.20

Dy

0.20
0.04
0.20
0.60
0.80
0.24
0.70
0.60
0.72
1.68
132
0.84
L1s
0.36
090
1.24
0.16
1.68
1.40
0.32
176
2.00
0.27
4.60
0.70
0.50
040
0.72
1.00
(.88
0.47
0.30
1.75
112
0.40
0.96
0.55
2.00
3.00
0.54
2.20
0.96
0.50
0.76
1.89
1.52
040
1.60
0.34
1.40
1.84
0.80
0.90

Growth
11.57%
12.60%
13.28%

8.75%
9.20%
8.71%
10.98%
12.35%
10,00%
8.29%
11.72%
10.00%
8.10%
11.43%
8.00%
7.04%
9.60%
9.00%
8.50%
9.20%
9.75%
9.67%
11.25%
10.92%
10.33%
6.75%
12.03%
11.54%
8.43%
9.88%
11,75%
13.05%
6.36%
7.60%
12.39%
3.50%
12,00%
7.25%
9.02%
12.15%
6.67%
9.00%
12.40%
8.23%
9.59%
8.86%
9.07%
6.00%
10,00%
12.40%
11.26%
9.00%
9.88%

Cost of
Equity
12.9%
12.8%
13.8%
11.6%
12.9%
11.1%
14.0%
14.3%
13.3%
12.7%
14.0%
11.4%
11.0%
12.9%
12.1%
14.1%
10.6%
144%
12.5%
11.3%
12.8%
13.9%
13.5%
12.8%
12.7%
11.5%
13.3%
13.3%
12.5%
13.0%
14.1%
14.2%
12.5%
10.6%
13.3%
11.0%
14.0%
12.2%
13.7%
143%
13.1%
13.6%
13.6%
10.6%
13.5%
12.1%
12.7%
11.4%
12.4%
13.6%
13.9%
12.7%
14.2%



HARTFORD FINL.SVS.GP.
HARLEY-DAVIDSON
HONEYWELL INTL.
HEWLETT-PACKARD
HARRIS

INTERNATIONAL BUS MCHS.

INTL.GAME TECH.
INTEL

IIT

PENNEY JC

JOHNSON & JOHNSON
JANUS CAPITAL GP.

JP MORGAN CHASE & CO.
NORDSTROM
KELLOGG

KB HOME

KRAFT FOODS
LENNAR ‘A’

L3 COMMUNICATIONS
LOCKHEED MARTIN
LINCOLN NAT.

LOWE'S COMPANIES
SOUTHWEST AIRLINES
MCDONALDS
MCEKESSON

MOODY'S
MEDTRONIC

3M

MORGAN STANLEY
MICROSOFT

M&T BK.

NISOURCE

NIKE B'

NORTHEAST UTILITIES
NEWELL RUBBERMAID
OMNICOM GP.

PEOPLES UNITED FINANCIAL

PACCAR

PG&E

PROCTER & GAMBLE
PROGRESS ENERGY
PARKER-HANNIFIN
PERKINELMER
PINNACLE WEST CAP.
PEPCO HOLDINGS
PRAXAIR

POLO RALPH LAUREN 'A!
ROCKWELL AUTOMATION
RADIOSHACK
RAYTHEON 'B*
SCANA
SCHERING-PLOUGH
SHERWIN-WILLIAMS
SARA LEE
SOUTHERN

STANLEY WORKS
STRYKER

AT&T

MOLSON COORS BREWING B’

TIFFANY & CO
TIX COS.
T ROWE PRICE GP,

13.78
18.41
32.88
3747
29.42

106.61

16.02
16.61
43.96
2839
56.35
1111
35.33
21.78
4548
15.03
26,03

9.43
7236
80.81
16.66
20.03

6.99
57.06
43.02
27.52
33.68
60.46
2172
2215
51.92
11.57
54.06
21.59
11.08
31.94
15.78
32.16
37.52
52.00
36.58
44.24
17.12
28.90
13.10
73.12
54.40
3322
1391
45.34
31.74
24.40
54.89

9.49
30.07
35.98
39.44
24.84
43,13
27.46
30.80
41.15

0.20
0.40
1.21
0.32
0.76
2,20
0.24
0.56
0.85
0.80
1.96
0.04
0.20
0.64
1.50
0.25
1.16
0.16
1.40
228
0.04
0.36
0.02
2,00
048
0.40
0.82
2.04
0.20
0.52
2.80
0.92
1.00
0.95
0.20
0.60
0.61
0.36
1.68
1.76
248
1.00
028
2,10
1.08
1.60
0.20
L16
025
124
1.88
0.26
142
0.44
1.78
132
0.40
1.64
0.96
0.68
0.48
1.00

9.33%
9.50%
9.38%
10.07%
11.00%
9.92%
12,50%
10.00%
8.50%
10.27%
8.13%
10.67%
12.00%
10.00%
9.84%
10.50%
8.47%
8.67%
10.66%
10.56%
11.45%
11.75%
12.67%
8.99%
11.27%
9.00%
10.54%
10.13%
11.60%
10.17%
4712%
3.00%
12.11%
8.33%
9.80%
11.63%
9.33%
10.25%
7.07%
9.50%
5.36%
10.00%
11.75%
5.67%
3.67%
9.62%
13.75%
8.00%
9.48%
11.14%
5.34%
11.10%
8.83%
8.43%
4.97%
8.00%
12.53%
411%
10.82%
10.75%
1217%
10.75%

11.0%
12.0%
13.7%
11.1%
14.0%
12.3%
14.3%
14.0%
10.7%
13.6%
12.1%
11.1%
12.7%
13.4%
13.7%
12.4%
13.6%
10.6%
12.9%
13.9%
11.7%
13.9%
13.0%
13.1%
12.6%
10.7%
13.4%
14.1%
12.4%
12.9%
10.8%
11.9%
14.3%
13.4%
11.9%
13.9%
13.8%
11.6%
12.2%
13.5%
13.1%
12.6%
13.7%
14.0%
13.0%
12.2%
14.2%
12.0%
11.6%
14.4%
12.1%
12.4%
11.8%
13.8%
11.6%
122%
13.7%
11L.5%
13.4%
13.7%
14.0%
13.6%



TOTAL SYSTEM SERVICES
TIME WARNER

TEXTRON

UNITED PARCEL SER.
UNITED TECHNOLOGIES
VERIZON COMMUNICATIONS
WALGREEN

WISCONSIN ENERGY
WELLS FARGO & CO
WINDSTREAM

WESTERN UNION

XCEL ENERGY

DENTSPLY INTL.

XTO EN.

Market-weighted Average

13.49
24.90
1110
51.34
5229
3023
30.32
40.33
2391

845
17.00
18.19
30.02
39.15

028
0.75
0.08
1.80
1.54
1.84
0.55
1.35
0.20
1.00
0.04
0.98
0.20
0.50

9.38%
8.06%
11.40%
7.65%
9.00%
4.58%
12.00%
9.03%
10.75%
0.82%
11.64%
6.58%
12.61%
11.40%

11.8%
11.5%
122%
1L.7%
12.4%
11.4%
14.2%
12.9%
11.7%
14.0%
11.9%
12.8%
13.5%
12.9%
12.7%



TABLE 5 :
WEIGHTED AVERAGE COST OF CAPITAL
Source of Capital % of Total Cost Rate Weighted Cost
Long-term Debt 48.6% 6.87% 3.34%
Common Equity 51.4% 11.00% 5.66%
Total 100.00% 9.00%



Case No. 2009-00354
Atmos Energy Corporation, Kentucky/Mid-States Division
AG DR Set No. 1
Question No. 1-075
Page 1 of 1

REQUEST:

[Rate of Return] - Please refer to the testimony of Dr. Vander Weide, page 3, lines 15-
19. Please provide the data that supports the statement regarding equity ratios and the
financial risk of Atmos Energy Corporation versus the remainder of the proxy group.

RESPONSE:

Please see Attachment 1 for the data supporting the statement regarding the financial
risk of Dr. Vander Weide's comparable companies. The equity ratio for Atmos Energy's
ratemaking capital structure is cited in response to Answer 86 of Dr. Vander Weide's
direct testimony. The data supporting the ratemaking capital structure is discussed in
the testimony of Company Witness Robert J. Smith.

ATTACHMENT:

ATTACHMENT 1 - Atmos Energy Corporation, Comparable Companies Financial Risk,
1 Page. :

Respondent: Dr. James Vander Weide



CASE NO. 2009-00354
ATTACHMENT 1

TO AG DR SETNO. 1
QUESTION NO. 1-75

Line Company Long- Market Total %Debt %Equity
No. Term Cap$ Capital

Debt (Mil)

2 Aimos Energy 2,120 2499 4619 46% 54%

4 National Fuel Gas 999 3,227 4,226 24% 76%

NiSource [nc.

Sources of Data: The Value Line Investment Analyzer, August 2009, and I/B/E/S Thomson
Reuters

CASE 2009-00354
ATTACHMENT 1

TO AG DR SET NO. 1
QUESTION NO. 1-75



Case No. 2009-00354
Atmos Energy Corporation, Kentucky/Mid-States Division
AG DR Set No. 1
Question No. 1-076
Page 1 of 1

REQUEST:

[Rate of Return] - Please refer to the testimony of Dr. Vander Weide, page 3, line 20
through page 4, line 2. Please provide the studies and data that support the statements
regarding the forecasted yield on utility bonds, the small size premium for small market
capitalization and that CAPM underestimates the cost of equity for companies with
betas less than 1.0.

RESPONSE.:

a)

b)

Please see Attachment 4 to the Company's response to AG DR Set No. 1,
Question No. 1-73 for the Blue Chip Financial Forecasts, dated August 1, 2009,
that support the statement regarding the forecasted yield on utility bonds.

Regarding the request for “studies and data that support the small size premium
for small market capitalization companies,” please see Dr. Vander Weide's
testimony, Answer 79, and Table 4. A description of these studies is contained
in lbbotson SBBI 2009 Valuation Yearbook Market Results for Stocks, Bonds,
Bills, and Inflation 1926 - 2008. Dr. Vander Weide does not have the underlying
data supporting these studies.

The studies supporting the conclusion that the CAPM underestimates the cost of
equity for companies less than 1.0 are cited and summarized in response to
Question 81, pp. 28 - 29 of Dr. Vander Weide's testimony. Copies of these
articles are supplied in the Company's response {o AG DR Set No. 1, Question
No. 1-73. Dr. Vander Weide does not have the underlying data reported in these
articles.

Respondent. Dr. James Vander Weide



Case No. 2009-00354
Atmos Energy Corporation, Kentucky/Mid-States Division
AG DR Set No. 1
Question No. 1-077
Page 1 of 2

REQUEST:

[Rate of Return] - Please refer to the testimony of Dr. Vander Weide. With reference to
the proxy group referenced on page 17 of the testimony and in Schedule 1, Pages 33-

34.

a. Please explain in detail why Dr. Vander Weide considered it appropriate to
include Atmos Energy Corporation in the proxy group in his analysis.

b. Please provide a listing of all companies considered for inclusion in the proxy
group but rejected by Dr. Vander Weide including the specific reason(s) for the
rejection.

RESPONSE:

a) Dr. Vander Weide considers it to be appropriate to include Atmos in the proxy
group because Atmos Energy satisfies the criteria for inclusion in his proxy
group. These criteria are cited in Dr. Vander Weide’s testimony on p. 17.

b) At the time of his studies, each of the following companies met all of Dr. Vander
Weide’s selection criteria with the exception of the criterion that a selected
company must have at least two analysts included in the I/B/E/S mean growth
forecast. The following table indicates the number of I/B/E/S estimates available
for each company at the time of Dr. Vander Weide's studies.

Company Ticker No. of I/B/E/S Selected
Estimates
AGL Resources AGL 2 yes
Atmos Energy ATO 3 yes
EQT Corp. EQT 2 yes
Nicor Inc. GAS 3 yes
National Fuel Gas NFG 2 yes
NiSource Inc. NI 4 yes
Northwest Nat. Gas NWN 2 yes
ONEOK Inc. OKE 2 yes
Piedmont Natural Gas PNY 3 yes
South Jersey Inds. SJi 3 yes
Southwest Gas SWX 2 yes
Energen Corp. EGN 1 no
Laclede Group LG NA no
MDU Resources MDU 1 no



Case No. 2009-00354

Atmos Energy Corporation, Kentucky/Mid-States Division

AG DR Set No. 1
Question No. 1-077

Page 2 of 2
New Jersey Resources NJR
Questar Corp. STR
UGI Corp. UGl
WGL Holdings Inc. WGL

Respondent: Dr. James Vander Weide

JUUL UL QN N §

no
no
no
no



Case No. 2009-00354
Atmos Energy Corporation, Kentucky/Mid-States Division
AG DR Set No. 1
Question No. 1-078
Page 1 of 1

REQUEST:

[Rate of Return] - With respect to page 25, lines 14-25, please provide: (1) the source
documents for the 5.97% utility bond yield; (2) copies of the source documents and
data used to compute the risk premium; please provide copies of the source
documents, workpapers, and data in (1) and (2) both hard copy and electronic
(Microsoft Excel) formats, with all data and formulae intact.

RESPONSE:

1) There is no source document for the 5.97 percent average yield on Moody's A-
rated utility bonds. Dr. Vander Weide obtained the July 2009 average Moody’s
A-rated utility bond yield equal to 5.97 percent electronically.

2) Dr. Vander Weide's work papers are supplied in the Company's response to AG
DR Set No. 1, Question No. 1-74.

Respondent. Dr. James Vander Weide



Case No. 2009-00354
Atmos Energy Corporation, Kentucky/Mid-States Division
AG DR Set No. 1
Question No. 1-079
Page 1 of 1

REQUEST:

[Rate of Return] - With respect to page 15, lines 14-16, please provide copies of the
source documents and data used to compute the flotation cost adjustment of 5%.
Please provide copies of the source documents, workpapers, and data in both hard
copy and electronic (Microsoft Excel) formats, with all data and formulae intact.

RESPONSE:

Dr. Vander Weide’s flotation cost adjustment of five percent in his application of the
DCF model is derived as explained in his direct testimony beginning on page 15,
Question 44, through page 17, Answer 48, and in Appendix 3. In addition, as
discussed in Answer 46 and shown in detail in Schedule 2, Atmos Energy, in fact, has
incurred flotation costs equal to approximately five percent of its stock price when it has
issued new equity securities. Dr. Vander Weide's work papers are provided in the
Company's response to AG DR Set No. 1, Question No. 1-74.

Respondent: Dr. James Vander Weide



Case No. 2009-00354
Atmos Energy Corporation, Kentucky/Mid-States Division
AG DR Set No. 1
Question No. 1-080
Page 1 of 1

REQUEST:

[Rate of Return] - With respect to page 13, lines 14-19, please explain why I/B/E/S
Thompson Reuters was used as the sole source of EPS growth rate forecasts as
opposed to one of the other sources of analysts EPS growth rate forecasts such as
Zacks or Yahool.

RESPONSE:

Dr. Vander Weide has purchased the I/B/E/S data for many years. Thus, the /B/E/S
data are a consistent data source for the purpose of his studies. Further, in purchasing
the I/B/E/S data, Dr. Vander Weide is also able to obtain earnings growth estimates for
all U.S. companies, along with complementary information such as the number of
analysts’ estimates in the mean estimate, stock prices, dividends, and market
capitalization, from a single data source.

Respondent: Dr. James Vander Weide
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