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A. Introduction and Summary 

Q- 1 
A. I 

Q* 2 
A. 2 

Q* 3 
A. 3 

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 fjrom Cornel1 University and a 

Ph.D. in Finance f?om Northwestern T Jniversity. 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. I am now retired 

fjrom my teaching duties at Duke. 

Have you previously testified on financial or economic issues? 

Yes. As an expert on fmancial and economic theory and practice, I have 

participated in more than 400 regulatory and legal proceedings before the US. 

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 1J.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 1J.S. District Court for the Eastern District of North 
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Carolina; Montana Second Judicial District Court, Silver Bow County; the U.S. 

District Court for the Northern District of CalLfornia; the Superior Court, North 

Carolina; the U.S. Bankruptcy Court for the Southern District of West Virginia; 

and the 7.J. 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 Atrnos Energy Corporation (‘Atmos Energy” or 

“Company”) to prepare an independent appraisal of Atmos Energy’s cost of 

Q. 4 
A. 4 

9 

10 

1 1  maintain its financial integrity. 

12 Q. 5 

equity and to recommend a rate of retum on equity that is fair, that allows the 

Company to attract capital on reasonable terms, and that allows the Company to 

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

13 

14 

15 

16 

17 
18 

19 

20 

21 

A. 5 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 

Q. 6 

A. 6 

22 

23 

24 

25 

26 

27 

28 
29 

30 

31 

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 camparable companies, called the comparable 

company approach, is further supported by the United States Supreme Court 

standard that the utility should be dowed to earn a retum on its investment that 
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8 
9 

Method 
Discounted Cash Flow 

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 1 1.9 percent (see Table l), with an 
average result of 1 1 .O percent. 

Q. 7 

A. 7 

Model Result 
11.9% 

Ex Post Risk Premium 
Historical CAPM 
DCF CAPM 
Average 

_- - 

11 Ex Ante Risk Premium I 10.9% II 
10.6% 
10.2% 
11.5% 
11.0% 

~ - _ - ~ _ _  

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

See Bluefield Water Works andImpruvernent Co. v. Public Service Comm 'n. 262 US. 679 (1 923) 
and Hope Natwal Gas Co., 320 IJ.S, 591 (1944). 

1 
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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. 

Q. 10 

A. 10 

B. Economic and Legal Principles 

Q. 11 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. 

Q. 12 How does the cost of capital affect a firm’s investment decisions? 

A. 12 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 opportmity 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 fim. 

Do all investors have the same position in the firm? 

No. Bond investors have a fixed claim on a h ’ 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 f ” s  assets and income, equity 

investments are riskier than bond investments. Thus, the cost of equity exceeds 

the cost of debt. 

A. 1 1 

Q. 13 

A. 13 

Q. 14 

A. 14 
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Q. 15 What is the overall or average cost of capital? 

A. 15 The overall or average cost of capital is a weighted average o f  the cost of debt 

and cost o f  equity, where the weights are the percentages of debt and equity in a 

firm’s capital structure. 

Can you iuustrate 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 

capita1 is expressed by .50 times 7 percent plus .50 times 13 percent, or 

10.0 percent. 

Q. 17 What is the economic definition of the cost of equity? 

A. 17 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 f m ’ 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? 

Q. 16 

A. 16 

Q. 18 

A. 18 

Q. 19 

Direct Testimony of James H. Vander Weide, P D .  
On behalf of Amos Energy Corparation 

Page 5 



1 A. 19 A fm’s capital stmcture is correctly measured in terms of the market values of 

8 

9 
10 

11 

12 
13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

its debt and equity because: (1) the weighted average cost of capital 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 r e m  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. 

Q. 20 

A. 20 

Q. 21 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 defkition 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 company7s capital structure, and the future expected risk of investing 

in the company. l[n 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? 

A. 2 I 

Q. 22 

A. 22 

Q. 23 
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A. 23 Yes. Investors consider all the risks that a firni might incur over the fkture life 

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 Forks and Improvement Co, v. Public Service Commission; and 

(2) Federal Power Commission v. Hope Natural Gas Co. In the Bluefield rater  

Worb  case, the Court states: 

Q. 24 

A. 24 

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 Work  and 
Improvement Co. v. Public Service Comm 'n. 262 U.S. 679,692 
(1 923)l. 

The Court clearly recognizes here that: (1) a regulated firm cannot remain 

fmancially 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 fixrn 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 
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commensurate with returns on iiivesfxnents 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 52 v. 
Hope Natural Gas Co., 320 US. 591,603 (1944)J 

C. Business and Financial Risks in Natural Gas Distribution Business 

Q. 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. 

A. 25 

High Operating Leverape. 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 Uncertain&. 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 

2. 

25 

26 

27 

2s 

29 

30 

31 

retail customers to purchase natural gas fiom competitive suppliers; and 

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

Investment Uncertaintv. 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 

3. 
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2 regulations. 

3 4. 
4 

5 
6 peak periods. 

fixture, high volatility in firel prices, and uncertainty in environmental 

Peak Demand. The need to invest substantial sunis 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- 

7 D. Cost of Equity Estimation Methods 

8 

9 A h o s  Energy? 
Q. 26 What methods do you use to estimate the cost of common equity capital for 

10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 portfolio. 

A. 26 I use three generally accepted methods for estimating Atrnos Energy’s cost of 

conmon equity. These are the DCF model, the risk premium approach, and the 

CAPM. The I X F  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 

21 E. Discounted Cash Flow @CF) Method 

22 Q. 27 Please describe the DCF model 

23 

24 

25 

26 

27 

28 

29 

30 

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 fiom 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 lLfe 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 fume. 
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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 fiture 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 hdamental DCF principles noted above to an investment 

in a band Ieads to the conclusion that investors value their investment in the 

bond on the basis of the present value of the bond's 

price of the bond should be equal to: 

cash flows. Thus, the 

EQUATION 1 

where: 
PB = Bond price; 
C = Cash value of the coupon payment (assumed for notational 

convenience to occur annually rather than semi-annually); 

F = Face value of the bond; 

1 =I The rate of interest the investor could earn by investing his 

money in an alternative bond of equal risk; and 

n = 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 
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3 0  

31 Q. 29 

PS = Current price of the firm’s stock; 

D1, D2 ... Dn 

P n  
Expected annual dividend per share on the firm’s stock; 

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

the stock; and 
=I Return the investor expects to earn on alternative investments 

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

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 k, the cost of equity. The resulting cost of equity 

equation is k = D1/.Ps + g, where k is the cost of equity, D1 is the expected next 

period annual dividend, P, is tlie current price of the stock, and g is the constant 

annual growth rate in earnings, dividends, and book value per share. The term 

DpP, is c d e d  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 DCP 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 expected future dividends. The annual DCF 

model is only a correct expression for the present discounted value of fkture 

dividends Ff 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 dzers  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 

tlwoughout my calculations. 

Please describe the quarterly DCF model you use. 

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

Page 1 1 



1 

2 

3 

4 

5 
6 

7 
8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
30 

A. 29 The quarterly DCF model I use is described on Schedule 1 and in Appendix 2. 

The quarterly DCF eqmtion 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, dl, d2, d3, and 

&, 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, 8). 

Can you illustrate how you estimated the next four quarterly dividends 

with data for a specific company? 

Yes. In the case of AM, Resources, for example, the last four quarterly 

dividends are equal to .42, .42, .43, and .43. Thus dividends, di, d2, d3, and Q 

are equal to .438, .438, .448 and .448 [.42 x (1 -f- .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 demonstrate 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 

Q. 30 

A. 30 

Q. 31 

A. 3 1 

Q. 32 

A. 32 
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Q. 33 

A. 33 

Q. 34 

A. 34 

Q. 35 
A. 35 

Q. 36 

A. 36 

Q. 37 

A. 37 

dividends are paid quarterly. Thus, a firm’s stock price is the preseiit 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-mually, 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 IPRIEIS Thornson Reuters. 

What are the analysts’ estimates of future EPS growth? 

As part of their research, kancial analysts working at Wall Street f i rms 

periodically estimate EPS growth for each f m  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 VB/E/S? 
I/BE/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 €or each firm. 

Investors use the mean forecast as a consensus estimate of hture firm 

perfionname. 

Why do you use the T/B/IF,/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 hture EPS growth, (3) are reported on a timely basis to investors, 

and (4) are widely used by institutional and other investors. 
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Q. 38 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? 

f rely on ana’tysts’ projections of future EPS growth because I believe that 

investors use analysts’ forecasts to estimate fbture 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 Un;versity 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 “%vestor Growth Expectations and Stock Prices: 

Analysts vs. History,” published in the Spring 1988 edition of The Journal of 

Porvolio Management. 

Please summarize the results of your study. 

First, we performed a correlation analysis to identlfy the historically oriented 

growth rates which best described a fm’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 conhhing 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 (3. Cragg and 

Burton G. Malkiel, Expectations and the Structure of Share Prices, T Jniversity 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 fbture growtli are superior 

to historically oriented growth measures in predicting a h ’ 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 c o d m  that analysts’ growth 

A. 38 

Q. 39 

A. 39 

Q. 40 

A. 40 

I 

Q 41 
A 41 
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Q. 42 

A. 42 

Q. 43 

A. 43 

Q. 44 

A. 44 

Q. 45 

A. 45 

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 c h g e d  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. T include 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:2 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. XLX No 1 (Spring 1996), 59-74, and Clifford Mi. Smith, 
“Alternative Methods for Raising Capkil,” JaurnuZ of Fiirmciul Eco?zamics 5 (1 977) 273-307. 

See Richard H. Pettway, “The Effects of New Equity Sales Upon Utility Share Prices,” Public 
Utilities Fortnightly, May 10, 1984,35--39. 

2 

3 
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range anywhere fi-om 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. 

Q. 46 Is there any evidence that Atrnos 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 diflerence 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 OnIy 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? 

A. 46 

Q. 47 

A. 47 

Q. 48 
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A. 48 

Q. 49 

A. 49 

Q. 50 

A. 50 

Q. 51 

A. 51 

Q. 52 

A. 52 

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 A b o s  

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? 

I 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 nahral 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 either 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 fkture. If a company has eider decreased or eliminated 

its dividend in recent years, an assumption that the company’s dividend will 
&row 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 k h r e  

growth. For most companies, the I/R/E/S mean growth forecast is the best 

available estimate of the growth term in the DCF model. However, the vB/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 niust include the forecasts of at 
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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. 

Q. 53 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-t. The S&P bond rating for Amos Energy is BBBt. 

(See Schedule 1.) 

Q. 55 Please summarize the results of your application of the DCF model to your 

natural gas company proxy group. 

I obtain a DCF result of 1 1.9 percent (see Schedule 1). 

A. 53 

Q. 54 

A. 54 

A. 55 

F. Risk Premium Method 

Q. 56 Please describe the risk premium method of estimating Atmos Energy’s cost 

of equity. 
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A. 56 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 “premium7’ 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 makiug 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 

Q. 57 

A. 57 

Q. 58 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 Treaslxy 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 

A. 58 

Q. 59 How do you measure the required risk premium on an equity investment in 

A. 59 I use two methods to estimate the required risk premium on an equity investment 

in Atmos Energy. The fxst is called the ex ante risk premium method and the 

second is called the ex post risk premium method. 

29 1. Ex Ante Risk Premium Method 

30 

31 

Q. 60 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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A. 60 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, 

where: 
WPROXY = DCFPROXY -- IA 

RPPROXY = the required risk premium on an equity investment in the 

proxy group of companies, 
average DCF estimated cost of equity on a portfolio of 

proxy companies; and 

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

bonds. 

DCFp~oxy = 

IA = 

I then perform a regression analysis to determine if here 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 premiurn. 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 fiom Blue Chip Financial Forecasts that 

indicates that the forecasted yield to maturity on A-rated utility bonds exceeds 

Q. 61 

A. 61 
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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.5 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 premiuni 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 

portfalios, using stock price and dividend yield data on the S&P 500 and bond 

yield data on Moody’s A-rated T Jtility 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 

4 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. 

5 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@) 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. Tlius, the risk premium on the S&P 500 stock portfolio 

is 4.5 percent. 

T 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 XJtilities 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 anaIyze 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 ljrequently in anticipation 

of highly volatile price movements, most investors employ a strategy of buying 

and holding a diversified podolio of stocks. This buy-and-hold strategy will 

allow an investor to achieve a much more predictable long-run return on stock 

Q. 64 

A. 64 

Q. 65 

A. 65 
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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 coh, but I can predict with a good deal of confidence 

that approximately 50 heads will appear in 100 tosses of this coin. lJnder 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 fiom 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 fiorn knowledge of current bond 

yields and past differences between returns on stocks and bonds. 
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SQUARE 
Coefficient 3 -096 (0.002)- 0.023 2.66 
T Statistic 1.654 (1.630) 

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 bends in data series by regressing the data observations 

against time. I have 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 

irisignificmtly digerent from zero (if there were a trend, the coefficient on the 

t h e  variable should be significantly different fi-om zero). 

TABLE 2 

REGRESSION OUTPUT FOR RISK PFUZMIUM ON S&P 500 
11 LINE I I JNTERCEPT I TIME 1 ADJUSTEDR 1 F 11 

Coefficient 
SQUARE 

1.383 -0.001 -0.006 0.56 

11 TABLE 3 

12 REGR-ESSION OUTPUT FOR RISK PREMIUM ON S&P UTJLlTIES 
II LINE I I TNERCEPT I TIME I ADJLTSTEDR I F 11 

1 I I I I 0.776 I -0.751 1 2 I T Statistic I I ll 
13 

14 

15 

16 

17 

18 

Q. 69 Is your conclusion that there is no significant trend in the equity risk 

premium supported in the fmancial literature? 

Yes. The Stocks, Bonds, Bills, and Inflation@ 2009 Valuation Edition Yearbook 
(‘?bbotson@ SRBI@’) published by Morningstar, hc., contains an analysis of 

“trends” in historical risk premium data. Ibbotson@ SEW@ uses correlation 

analysis to determine if there is any pattern or ‘%end” in risk premiums over 

A. 69 

19 

20 

21 Q. 70 

22 

23 A. 70 

24 

25 

26 

time. This analysis dso demonstrates that there are no trends in risk premiums 

over time. 

Why is it significant that historical 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 fiiture expected risk premium. As noted in %batson@ 

SBBP: 
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 fkom 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 p g t  is the average (or a r i k e t i c  mean) of its past 
values. [Ibbotson SBBI@, page 6 1 .] 

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

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

My skidies 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 fiom 

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 witbout 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 At~nos Energy using 

the ex post risk premium method.6 

A. 71 

G. Capital Asset Pricing Model (CAPM) 

Q. 72 

A. 72 

What is the CAPM? 

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 tbe company equity “beta,” times the market risk premium: 

Cost of equity = Risk-pee rate -I- Equity beta x Market risk premium 

6 This estimate, which is based on arrent 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-fiee rate in this equation is the expected rate of return on a risk-free 

govement security, the eqiiity 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-fiee 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 Ibbotson' SBBI? 6.5 percent risk premium on the 

market portfolio, which is measured from the dirference between the arithmetic 

mean return on the S&P 500 (1 1.7 percent) and the income return on 20-year 

Treasury bonds (5.2 percent), as reported by Ibbotson@ SBBI@ (1 1.7 - 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 return on the 

S&P SOO? 

As expIained in Tbbotson' SBBI@, the arithmetic mean return is the best 

approach for calculating the return investors expect to receive in the future: 

Q. 73 

A. 73 

Q. 74 

A. 74 

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 
diffefence 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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1 
2 
3 

4 
5 

6 Q. 75 

7 

8 

9 A. 75 

10 

11 
12 

13 

14 Q. 76 
15 

16 
17 A. 76 

18 Q. 77 

19 
20 A. 77 
21 Q. 78 

22 

23 A. 78 

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. 59.1 

A discussion of the importance of using aritlmetic mean re tms  in the context 

of CAPM or risk premium studies is contained in Schedule 6. 

vvhy 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 CAF'M requires an estimate of the risk-free rate of 

interest. When Treasury bonds are issued, the income return on the bond is risk 
fiee, 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 fi-ee. 

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 71;. 

What C U M  result do you obtain when you estimate the risk premium on 

the market portfolio by applying the DCP model to the S&P 500? 

I obtain a CAPM result of 1 1.5 percent [see Schedule 81. 

Can a reasonable application of the CAPM produce higher cost of equity 

results than you have just reported? 

Yes. The CAPM fends to underestimate the cost of equity for small market 

24 

25 

26 

27 

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? 

Q. 79 

7 In addition, as discussed above, these estimates based on current interest rates rather than 
forecasted rates is conservative. If I 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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I A. 79 Yes. For example, %hotson@ SB€31@ supports such an adjustment. Their 

SIZE 

Large-Cap (No Adjustment) 
Mid-Cap 
Low-Cap 
Micro -Cap 

6 

7 

8 

9 
10 

11 

12 

13 
14 

15 

16 
17 

SMALLEST MXT. CAP. PREMIUM 
($MILLIONS) 

>7,360.271 -- 
1,849.950 0.94% 

453.398 1.74% 
1.575 3.74% 

---- 

18 

8 

9 

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 8 I (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. 3-1 8; and Eugene Fama and Kenneth French, “The 
Cross-Section of Expected Returns," Journal of Fi~zurzce (June 1992), pp. 427-465. 
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8 
9 

where E& is the expected return on security or portfolio i, Rj is the risk-fiee rate, 

E& - Rj is the expected risk premium on the market portfolio, and 

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 Rf and slope [Rm - RJ shown 

below. 

is a 

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

I 
Ave. Portfolio Return 

Actual poitfolio 
returns 

Returns predicted by C ~ M  

Rf 
I I 

1 .o 
Beta 

10 

11 

12 

13 

14 

15 

16 

17 
18 

19 

20 
21 

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 Farna 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 returdbeta 

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 poafolios with 

betas less than 1 .O and below the solid line for portfolios with betas greater than 
1.0. Thus, in practice, scholars generally agree that the CAPM underestimates 

poafolio returns for companies with betas less than 1 .O, and overestimates 

portfolio returns for portfolios with betas greater than 1 .O. 
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Q. 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 frnancial literature strongly supports the proposition that the 

CAPM underesthates the cost of equity for companies such as public utilities 

with betas less than 1 .O. 

H. Fair Rate of Return on Equity 

A. 82 

Q. 83 

A. 83 

Q. 84 

A. 84 

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 1 1.9 percent, with an average cost of equity 

equal to 1 1 .O 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, tlie 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 1 1 .O percent for Amos 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 Amos 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 
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1 

2 

3 

4 

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 .O. 

SOURCE OF % OF COST 
CAPITAL TOTAL RATE 

Common Equity 51.4% 11.00% 
Long-term Debt 48.6% 6.87% 

5 I. Allowed Rate of Return on Total Capital 

6 

7 

8 

9 
10 

11 

12 

13 

14 

15 

16 

Q. 86 

A. 86 

What is Atmos Energy’s recommended capital structure and debt cost rate? 

As discussed in the testimony of Company Wituess Laurie M. Shemood, Atmos 

Energy is recommending a capital structure containing 48.6 percent long-term 

debt and 5 1.4 percent equity. The cost rate for long-term debt 6.87 percent. 

Q. 87 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 5 1.4 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 .  

A. 87 

WEIGHTED 
COST 

3.34% 
5.66% 

17 
18 

19 Q. 88 Does this conclude your testimony? 

20 A. 88 Yes,itdoes. 
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ATMOS ENl3RGY 

SIJMMARY OF DISCOUNTED CASH FLOW ANALYSIS 
SCHEDULE 1 

FOR NATURAL GAS COMPANIES 

LINE COMPANY Do 
NO. 

1 AGL Resources 0.430 

3 EQTCorp. - 0.220 
4 National Fuel Gas 0.325 
5 NicorLnc. 0.465 
6 NiSourceInc. 0.230 

0.395 7 Northwest Nat. Gas 
8 ONEOKInc. 0.400 
9 Piedmont Natural Gas 0.270 
10 South Jersey Inds. 0.298 
11 Southwest Gas 0.238 
12 Market-Weighted Average 

2 AtmosEnergy 0.330 

-.- 

Do Po GROWTH COSTOF 
EQUITY 

1.72 31.017 4.25% 10.5% 
1.32 25.230 5.00% 1 1 .O% 
0.88 35.962 9.00% I I .9% 
iZ iT35 .078  8.50% 12.9% 
1.86 33.610 4.33% 10.6% 
0.92 11.570 3.00% 12.0% 

8.9% 1.58 43.398 4.75% 
1.68 . 29.035 7.25% 13.8% 
1.08 23.733 6.93% 12.2% 
1.19 34.848 9.67% 13 -7% 

6.00% 10.9% 
11.9% 

- 

0.95 21.663 I- 

PO 

FC 
g 
k 

= Most recent quarterly dividend. 
= 

= 

= 
= 
= 

Next four quarterIy dividends, calculated by multiplying the last four quarterly dividends 
per Value Line, by the factor (1 t- g). 
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 poss proceeds (5%). 
I/B/E/S forecast of firture earnings growth July 2009. 
Cost of equity using the quarterly version of the DCF model. 

d,(l + k).75 -+ d,(l+ k y 5 0  4- d3(l 4- k y 5  + d, 
k =  + g  Po& FC) 
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ATMOS ENERGY 
SCHEDTKE 1 (continued) 

VALUE LJNE SAFETY RANKS AND STANDARD & POOR’S BOND RATINGS 
FOR PROXY GAS COMPANIES 

LINE COMPANY SAFETY S&PBONn S&P BOND 
NO. RANK RATING RATING 

m R I c w  
1 AGL Resources 2 A- 5 
2 AtmosEnergy 2 BBB+ 6 

3 BBB 7 3 EQTCorp. 
4 National Fuel Gas 2 BBB 7 

3 AA 1 5 Nicorhc. 
8 6 NiSourceInc. 3 BBB- 

7 Northwest Nat. Gas 1 AA- 2 

- 

I_ 

-I_.-p- 

--- 8 ONEOKInc. 3 EBB - 7 
9 Piedmont Natural Gas 2 A 4 --- 
10 South Jersey Inds. 2 BBB+ 6 

BBB 7 11 Southwest Gas 
12 Market-Weighted Average 2.5 BBB+ 6.0 

-- - 3 - 
13 Simple Average 2.4 A- to BBB-t 5.5 

Source of data: Standard & Poor’s, August 2009; The Value Line Investment Analyzer August 2009. 
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ATMOS EMERGY 
SCHEDULE 2 

FLOTATION COSTS IN ATMOS ENERGY’S RECENT EQrrrrY QJ!FI?,RINC,S 

PROSPECTUS S U P P L E M E N T  
(To Prospadus dated Jar;luaty 30,2002) 

8,650,000 Shares 

energy 
Atrnos Energy Corporation 

Common Stock 

Atmos Energy Corporation is selling all of the shares. 

The shares trade OR the New York Stock Exchange under the symbol “ATO.” On July 13, 2004, 

Investing in OUT common stock invoIves risks that are described in the “Risk 
the last sale price of the shares as reported on the New York Stock Exchange was $2491 per share. 

Factors” section beginning on page S-7 of this prospectus supplement, 

Tots1 _- Per Sbare 

Public offering price.. ............................... $24.75 $21 4,087,500 
Underwriting discount ............................... $.99 $8,563,500 
Proceeds, before expenses, to Atmos ....... .’. .......... $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 o f  this prospectus supplement to cover 
ovedotments. 

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 fruthfd or complete. Any representation to the contrary i s  a c W a l  offense. 

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

-.I- 

... 

Merrill Lynch & Co. 
JPMorgan 

. Lehman 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 JN ATMOS ENERGY’S RECENT EQTnTV OIWERn\aGS 

PROSPECTUS S U P P L E M E N T  
(To prospectus dated September 15, 2004) 

14,000,000 Shares 

- -  energy 
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, 

Investing in our common stock involves risks. See the “Risk Factors’’ section 
2004, the last sale price of the shares as reported on the New York Stock Exchange was $25.20 per share. 

beginning on page S-11 of this prospectus supplement. 

Total - Per Sbsre 

$24.75 
$.99 

$23.76 

-- 
Public offering price., . , , , , . . . . . , . . , . . ”.. -. . . , . . , . . . 
Undenvnlting.discount . . . . . - . . . . . . , . . . . . . , . . . . . . . . . . 
Proceeds, before expenses, to Atmos . . .“ . . . -. . . . . . , , , . . 
The underwriters may also purchase up to an additional 2,100,000 shares at the public offering 

$346,500,000 
$13,860,000 

$332,640,000 

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 secudties or determined if this prospectus supplement or the 
accompanying prospectus is truthful or compIete. 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 LLC 

JPMorgan 
SunTrust Robinson Humphrey 

Wachovia Securities 

The date of this prospectus supplement is October 21, 2004. 
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ATMOS ENERGY 
SCmDULE: 2 (CONTINUED) 

FLOTATION COSTS IN ATMOS ENERGY’S RECENT EQIJWY OFFERINGS 

Table of Contenfs . 

PROSPECTUS SUPPLFMENT 
(To Prospectus dated Decepiber 4,2006) 

5,500,000 Shares 

energy 
Common Stock. 

- 
This is an offering of 5,5OO,OOO shares of the common stDck of Amos Energy Corporation. 

Our common stock is  listed on &e New Yo& Stock Exchange under the symbol “ATO.” The: last 
reported sales price o f  our common stock on December 7,2006 was $32.07. 

Imesting in our common stock involves risks. See “Risk Factors ’’ beginning on 

the uccompany~ngprospecclus. 
Page 1 of 

Price to tfie public 
Underwriting disconots and commksions 
Proceads to Atmos Energy Corporation (before expenses) 

Pershare Total 
$315000 $173,250,000 
$ 1.1025 $ 6,063,750 
$30.3975 $1 67,186,250 

We have gr;mted to the mderwriters .the option to purchCe up to 825,000 additional shms of 
common stock on the same tenns and conditions set farth above if& undsrwn’tcrs sell more than 
5,500,000 shares of common stock in this o&rkg. 

Neither the Securities and Exchange Commtsion nor any state securities commission has 
approved or disapproved of thee securitlei or passed on the adequacy or accuracy of thie 
prospectas supplement Any representation to the contrary i s  a crimina1 offense 

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

Joinr Book-Running Mmagers 

LEIslMAN BROTHERS GOLDMAN, SACHS & Co. 

BANC OF AMEBICA SECURITIES LLC 
EMORGAN 

MBaxc ,~  LYNCH & Co. 
S ~ U S T  ROBINSON HUMPHREY 

WACHOVIA SECURITlES 
December 7,2006 
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ATMOS ENERGY 
SCHEDULE 3 

COMPARISON OF DCF EXPECTED RETURN ON AN INVESTMENT IN 
NATURAL GAS COMPANUES TO TEE INTEREST RATE 

ON MOODY’S A-RATED UTILITY BONDS 

LINE DATE DCF BOND RISK 
YIELD PREMIUM 

0.0451 1 Jun-98 0.1 154 0.0703 
2 Jul-98 0.1186 0 0703 0.0483 
3 Aug-98 0.1234 0 0700 0.0534 
4 Sep-98 0.1273 0.0693 0.0580 
5 Oct-98 0.1260 0 0696 0.0564 
6 Nov-98 0.1211 0.0703 0.0508 
7 Dec-98 0.1 185 0.0691 0.0494 
8 Jan-99 0.1195 0.0697 0.0498 
9 Feb-99 0.1243 0 0709 0.0534 

10 MU-99 0.1257 0.0726 0.053 1 
11 Apr-99 0. I260 0 0722 0.0538 

12 May-99 0.1221 0.0747 0.0474 
13 Jun-99 0.1208 0 0774 0.0434 
14 Yul-99 0.1222 0 0771 0.045 1 
15 Aug-99 0.1220 0 0791 0.0429 
16 Sep-99 0. I226 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 Feh-00 0.1344 0.0825 0.0515 

22 MU-00 0.1344 0.0828 0.05 16 

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 Jul-00 0.1317 0.0825 0.0492 

0.0477 27 Aug-00 0.1290 0.08 13 
28 Sep-00 0.1257 0.0823 0.0434 

29 Oct-00 0.1260 0.08 14 0.0446 

0.044C 30 Nov-00 0.1251 0.081 I 
31 Dec-00 0.1239 0.0784 0.0455 

0.048 I 32 Jan-01 0.1261 0 0780 
33 Feb-01 0.1261 0 0774 0.0487 

34 Mw-01 0.1275 0.0768 0.050i 

35 Apr-01 0.1227 0 0794 0,043: 

36 May-01 0.1302 0.0799 0.050: 

37 Jw-01 0.1304 0.0785 0.05 1 J. 

NO. 

-- 

-~ 

~ 

_____ 

--- 

-- 

-- 

.-- 

38 JUl-01 0.1338 0.0778 0.0% 
39 Aug-01 0.1327 0.0759 0.0561 
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0.0564 
0.0553 0.0427 

0.0976 0.0540 0.0436 
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11 LINE I DATE I DCF 1 BOND I RISK 
NO. YELD PREMWM 

86 Jul-05 0.0966 0 0551 0.041 5 
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 0.041 1 

0.046 1 90 Nov-05 0.1049 0 0588 
91 Dec-05 0.1045- 0 0580 0.0465 
92 Jan-06 0.0982 0 0575 0.0407 
93 Feb-06 0 1124 0 0.582 0.0542 
94 Mx-06 0.1 127 0.0598 0 . 0 5 5  
95 Apr-06 0.1 100 0 Oh29 0.0471 

0.0414 96 May-06 0.1056 0 0642 
97 Jun-06 0.1049 0 0640 0.0409 
98 Jul-06 0. I087 0 0637 0.0450 
99 Aug-06 0.1041 0.0620 0.0421 

100 Sep-06 0.1053 0 0600 0.04% 
0.0432 101 Oct-06 0.1030 0 0598 
0.0453 102 Nov-06 0,1033 0 0580 

103 Dec-06 0.1035 0 05 8 I 0.0454 
104 Jan-07 0.1013 0 0596 0.0417 
105 Feb-07 0.1018 0 0590 0.0428 

0.0433 
107 Apr-07 0.1007 0 0597 0.0410 
108 May-07 0.0967 0 0599 0.0368 
109 Jw-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 0 061 8 0.0396 
113 Oct-07 0.1080 00611 0.0469 
114 N~v-07 0.1083 0 0597 0.0486 
115 Dec-07 0.1084 0.06 16 0.0468 
116 Jar148 0.1 113 0.0602 0.051 1 
117 Feb-08 0.1139 0 0621 0.05 I8 
118 Mar-08 0.1147 0 0621 0.0526 

0.0538 i i g  Apr-08 0.1167 0 0629 

121 Jun-08 0.1062 0.0638 0.0424 
122 Jul-08 0.1086 0 0640 0.0446 
123 Aug-08 0.1 123 0 0637 0.0486 
124 Sep-08 0.1130 0 0649 0.0481 
125 Oct-08 0.1213 0 0756 0.0457 
126 Nov-O8 0.1221 0.0760 0.046 I 
127 Dee-08 0.1162 0 0654 0.0508 
128 Jan-09 0.1131 0 0639 0.0492 
129 Feb-09 0.1155 0 0630 0.0524 
130 Mx-09 0.1 198 0 0642 0.055C 
131 Apr-09 0.1 146 0 0648 0.049t 

-~ 

- 

--_. 

- 106 Ma-07 a1018 0 0585 

-- 
120 May-08 0.1069 0 0627 0.0442 

~ 
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NO. I I I . YIELD I 
0.0576 132 1 May-09 1 0.1225 I 0.0649 I 

133 
134 
135 

0.1208 0.0620 0.0588 
Jul-09 0.1166 0.0597 0.0569 
Average 0.1145 0.0679 0.0466 

- - ~  Juri-09 

Notes: Utility bond yield information fiom 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: 
DO = Latest quarterly dividend per Value Line 
PO 
FC 
g 
k 

= 
= 
= 
= 

Average of the monthly high and low stock prices for each month per Thomson Reuters. 
Flotation costs expressed as a percent of gross proceeds. 
I/B/E/S forecast of fiiture earnings growth for each month. 
Cost of equity using the quarterly version of the DCF madel. 
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AND MOODY’S A-RATED BONDS 1937-2009 

Line Year S&P500 Stock Stock A-rated Bond 
No. Stock Price Dividend Return Bond Return 

Yield Price 
I 2009 865.58 0.03 10 $68.43 

2 2008 
1,424.16 0.0181 -1.27% $7i91 4.59% 3 2007 

4 2006 1,278.72 0.0183 13.20% $75.25 2.20% 
5 2005 1,181.41 0.0177 10.01% $74.91 5.80% 

1,132.52 0.0162 5.94% $70.87 11.34% 6 2004 
895.84 0.0180 28.22% $62.26 20.27% 7 2003 

8 2002 I , 1 4 0 . 2 F O . O  138 -20.05%$57.4415.35% 

1,380.33 0.021 1 -35.19% $72.25 0.24% .- 
--. - 

-- 
-- -~ 

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% 

766.22 0.0195 27.68% $56.62 17.32% 13 1997 
14 1996 

465.25 0.0287 34.9- $50.22 29.26% 15 1995 
16 1994 472.99 0.0269 1.05% $60.01 -9.65% 
17 1993 435.23 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% 

339.97 0.0341 -0.85% $45.60 7.1 1% 20 1990 
285.41 0.0364 22.76% $43.06 15.18% 21 1989 

22 1988 250.48 0.0366 17.61% $40.10 17.36% 

1986 208.19 0.0390 30.95% $39.98 32.36% 24 
25 1985 171.61 0.0451 25.83% $32.57 35.05% 
26 1984 166.39 0.0427 7.41% $31.49 16.12% 
27 1983 144.27 0.0479 20.12% $29.41 20.65% 
28 1982 117.28 0.0595 28.96% $24.48 36.48% 

-p-ppp --.- ~ - .  
614.42 0.0231 27.02% $60.91 -0.48% 

I_ - 

.-- 
.- 

23 1987 264.51 0.0317 -2.13% $48.92 -9.84% 

- 

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% $43.91 -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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1 

Line 
NO. 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

- 
"- 

....- 
- 
- 
- 
-- 
- 
- 
___ 
____ 

- 
- 
5 6  -.- 

57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 

- 
_I_ 

- 
-- 
- 
- 
__I 

- 
- 
- 
I- 

- 
- 
- 
- 
- 
- 
- 
~ 

- 

Stock Price 

- 
1969 102.00 
1968 95.04 
1967 84.45 
1966 

1964 76.45 
1963 65.06 

1961 59.72 
1960 58.03 
1959 

93.32 
1965 86.12 

1962 69.07 __ 

55.62 
1958 41.12 
1957 45.43 

- 

1956 44.i5 
1955 35.60 
1954 25.46 
1953 26.18 
1952 24.19 

1950 16.88 
1949 15.36 

14.83 1948 

1951 21.21 

-.- 
1947 15.21 
1946 18.02 
1945 13.49 
1944 11.85 

10.09 1943 
1942 8.93 

.~ 

1941 10.55 
1940 12.30 -... 
1939 12.50 
1938 11-31 -- 
1937 17.59 - 

S&P 500 Return 1937-2009 

Year I S&P500 I Stock I Stock I A-rated I Bond 
Dividend Return Bond Return 
Yield Price 

0.0306 -8.40% $62.43 -12.76% 
0.0313 10.45% $66.97 -0.81% 
0.0351 16.05% $78.69 -9.81% 
0.0302 -6.48% $86.57 -4.48% 
0.0299 11.35% $91.40 -0.91% 

- 
0.0305 15.70% $92.01 3.68% 
0.0331 20.82% $93.56 2.61% 

0.0328 18.94% $89.74 4.29% 
0.0327 6.18% $84.36 11.13% 

0.0297 -2.84% $89.60 8.89% 

0.0324 7.57% $91.55 -3.49% 
0.0448 39.74% $101.22 -5.60% 
0.0431 -5.18% $100.70 4.49% 

-- 

0.0424 7.14% $113.00 -7.35% 
0.0438 28.40% $116.77 0.20% 
0.0569 45.52% $112.79 7.07% 
0.0545 2.70% $114.24 2.240/0 
0.0582 14.05% $113.41 4.26% 

0.0665 32.30% $125.08 1.89% 
0.0620 16.10% $119.82 7.72% 
0.0571 9.28% $118.50 4.49% 

0.0634 20.39% $123.44 -4.89% 

--. 
0.0449 1.99% $126.02 -2.79% 
0.0356 -12.03% $126.74 2.59% 
0.0460 38.18% $119.82 9.11% 
0.0495 18.79% $119.82 3.34% 

* 0.0554 22.98% $118.50 4.49% 
0.0788 20.87% $117.63 4.14% 

-- 

0.0638 -8.98% $116.34 4.55% 
0.0458 -9.65% $112.39 7.08% 
0.0349 1.89% $105.75 10.05% 
0.0784 18.36% $99.83 9.94% - 
0.0434 -31.36% $103.18 0.63% 
10.8% 

A-rated Utility Bond Return - 
RiskPremium I 

6.3% 
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 RETIJRNS ON S&P IJTILITY STOCK W E X  
AND MOODY’S A-RATED BONDS 1937-2009 

Line Year 
NO. 

1 2009 

3 2007 
4 2006 
5 2005 
6 2004 
7 2003 
8 2002 
9 

10 2002 
11 2001 
I2 2000 

14 1998 
15 1997 

17 1995 

19 1993 
20 1992 
21 1991 

23 1989 
24 1988 

26 1986 
27 1985 
28 1984 
29 1983 
30 1982 

2 2008 

13 1999 

16 1996 

18 1994 

22 1990 

25 1987 

31 1981 
32 1980 
33 1979 
34 1978 
35 1977 
36 1976 
37 1975 
38 

40 1972 

1974 
39 1973 

- 

41 1971 

S&P Stock Stock A-rated Bond 
TJtility Dividend Return Bond Return 
Stock Yield Yield 
Price 

$68.43 

16.56% $72.91 4.59% 
20.76% $75.25 2.20% 
16.05% $74.91 5.80% 
22.84% $70.87 11.34% 
23.48% $62.26 20.27% 

-25.90% $72.25 0.24% 

-14.73% $57.44 15.35% 

243.79 0.0362 $57.44 
307.70 0.0287 -17.90% $56.40 8.93% 
239.17 0.0413 32.78% $52.60 14.82% 
253.52 0.0394 -1.12% $63.03 -10.20% 
228.61 0.0457 15.47% $62.43 7.38% 
201.14 0.0492 18.58% $56.62 17.32% 

153.87 0.0584 37.49% $50.22 29.26% 

159.79 0.0537 10.95% $53.13 20.48% 
149.70 0.0572 12.46% $49.56 15.27% 
138.38 0.0607 14.25% $44.84 19.44% 

114.37 0.0699 34.68% $43.06 15.18% 
106.13 0.0704 14.80% $40.10 17.36% 

92.06 0.0742 37.87% $39.98 32.36% 
75.83 0.0860 30.00% $32.57 35.05% 
68.50 0.0925 19.95% $31.49 16.12% 
61.89 0.0948 20.16% $29.41 20.65% 
51.81 0.1074 30.20% $24.48 36.48% 

--.. 

202.57 0.0454 3.83% $60.91 -0.48% 

168.70 0.0496 -3.83% $60.01 -9.65% 

146.04 1 0.0558 0.33% $45.60 7.11% 

-- 
120.09 0.0588 -5.74% $48.92 -9.84% 

52.01 0.0978 9.40% $29.37 -3.01% 
50.26 0.0953 13.01% $34.69 -3.81% 
50.33 0.0893 8.79% $43.91 -11.89% 
52.40 0.0791 3.96% $49.09 -2.40% 
54.01 0.0714 4.16% $50.95 4.20% 
46.99 0.0776 22.70% $43.91 25.13% 
38.19 0.0920 32.24% $41.76 14.75% 
48.60 0.0713 -14.29% $52.54 -12.91% 
60.01 0.0556 -13.45% $58.51 -3.37% 
60.19 0.0542 5.12% $56.47 10.69% 
63.43 0.0504 -0.07% $53.93 12.13% 
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Line I Year I S&P 1 Stock I Stock 1 A-rated 1 Bond 
NO. 

42 
43 
44 
45 
46 
47 
48 
49 

- 

Yield Yield 

55.72 0.0561 19.45% $50.46 14.81% -..I-- 1970 
1969 68.65 0.0445 -14.38% $62.43 -12.76% 
1968 68.02 0.0435 5.28% $66.97 -0.81% 
1967 70.63 0.0392 0.22% $78.69 -9.81% 
1966 74.50 0.0347 -1.72% $86.57 -4.48% 

1.34% $91.40 -0.91% 

-_ 

--- 1965 75.87 0.0315 
1964 67.26 0.0331 16.11% $92.01 3.68% 
1963 63.35 0.0330 9.47% $93.56 2.61% - 

62.69 0.0320 4.25% ~~ $89.60 8.89% 1962 
~~ 5 1961 52.73 

1960 44.50 
0.0358-- 22.47% $89.74 4.29% 
0.0403 22.52% $84.36 11.13% 

53 1959 43.96 ' 0.0377 5.00% ' $91.55 
54 I958 33.30 0.0487 36.88% $101.22 
5s 1957 32.32 0.0487 7.90% $100.70 

57 1955 29.89 0.0461 10.16% $116.77 
58 1954 25.51 0.0520 22.37% $112.79 

9.62% $114.24 59 1953 24.41 0.0511 
60 1952 22.22 0.0550 15.36% $113.41 

56 1956 31.55 0.0472 7.16% $113.00 

- 

---- 

61 1951 20.01 0.0606 17.10% $123.44 
62 I 1950 I 20.20 I 0.0554 I 4.60% 1 $125.08 

' ..- 
-3.49% 
-5.60% 
4.49% 

0.20% 
7.07% 
2.24% 
4.26% 

-7.35% 

-4.89% 
I 1.89% 

63 
64 

1949 16.54 0.0570 27.83% $119.82 7.72% 
1948 16.53 0.0535 5.41% $118.50 4.49% 

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 EEI Index of U.S. shareholder-owned eIectric utilities, as reported 
by EEI on its website. 
h ~ : / / ~ ~ . e e i . o r ~ / z / i n d u s t n /  issuedfinance and accountindfinance/research an&analvsis/EEl Stock index 

1947 19.21 
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0.0354 -10.41% $126.02 -2.79% 65 
66 21.34 0.0298 -7.00% $126.74 2.59% - 1946 
67 1945 
68 I I944 

13.91 0.0448 57.89% $119.82 9.11% 
12.10 0.0569 20.65% $119.82 3.34% 

69 
70 
71 
72 - 
73 

1943 9.22 ~ 0.0621 37.45% $118.50 4.49% 
1942 8.54 0.0940 17.36% $117.63 4.14% 
1941 13.25 0.0717 -28.38% $116.34 4.55% 
1940 16.97 0.0540 -16.52% $ I  12.39 7.08% 

16.05 0.0553 11.26% $105.75 10.05% 1939 
1938 14.30 0.07% 19.54% $99.83 9.94% 

-- 

1937 , 

76 Rehm1937- 
24.34 0.0432 -36.93% $103.18 0.63% 

stocks 10.5% 

77 
78 

-.. 2009 
Bonds 6.3% 

Risk Premium 4.2% 



ATMOS ENERGY 
SCHEDULE 6 

USING THE ARITELMETIC MEAN 
TO ESTllMATE 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 

$1.1 

$0.8 

(1.30)(1.30) = 9 0.25 0.4225 

(1.30) (-9) = 7 0.50 0.5850 

(.9) (-9) = 1  0.2s 0.2025 
Expected Wealth I= $1.21 

The expected value of this investment at the end of year two is $1.2 1. In a competitive capital market, the 
cost of equity is equal to the expected rate of retuni on an investment. In the above example, the cost of 
equity is that rate of return which wiU make the initial investment of one dollar grow to the expected value 
of $1.21 at the end oftwo years. Thus, the cost of equity is the solution to the equation: 

l(l+k)2 = 1.21 or 

k=(1.21/1)~-1 = 10%. 

The arithmetic mean of this investment is: 

(30%) (-5) + (-10%) (S)= 10%. 

Thus, the arithmetic mean is equal to the cost of equity capital. 

The geometric mean of this investment is: 

[(1.3) (.9)]"5 - 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 an'thmetic mean is the best 
measure of the cost of equity capitaI. 
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ATMOS ENERGY 
SCHEDULE 7 

CALCULATION OF CAPITAL ASSET PRICING MODEL COST OF EQUITY 
USING IBBOTSON@ SBSP 6.5 PERCENT RISK PREMIUM 

Line 
1 Risk-free Rate 4.38% Long-term (20-year) Treasury bond yield” 
2 Beta 0.85 Average Beta Proxy Companies 
3 RiskPremium 6.50% Long-horizon Tbbotson risk premium 
4 Beta x Risk Premium 5.53% 
5 Flotation Cost 0.27% 
6 CAPM cost of equity 10.2% 

Average 20-year Treasury bond yield July 2009 as reported by the Federal Reserve. 10 
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ATMOS ENERGY 
SCHEDUJLE 7 (continued) 

PROXY COMPANY VALUE LINE BETAS 

Betas fi-om The Value Line Investment Analyzer August 2009 
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ATMOS ENERGY 
SCEEDXJLE 8 

CmCULATION OF CAPITAL ASSET PRICING MODEL COST OF EQUITY 
USING DCF ESTIMATE OF THE EXPECTED RATE OF RETURN 

ON THE MARKET PORTFOLIO 

Line 
1 Risk-fiee rate 4.38% 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 SO0 (see following) 
4 Risk Premium 8.4% 
S 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. 11 
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ATMOS ENERGY 
SCBEDULE 8 (continued) 

USING DCF ESTIMATE OF THE EXPECTED RATE OF RETURN 
ON THE MARKET PORTPOLIO 

SUMMARY OF DISCOUNTED CASH FLOW ANALYSIS 

CALCULATION OF CAPITAL ASSET PRICING MODEL COST OF EQUITY 

COMPANY Po Do GROWTH COSTOF 
EQUITY 

AMERISOIJRCEBERGEN 
AETNA 
ALLERGAN 
ASSURANT 
KLSTATE 
APPLIED MATS. 
ABERCROMBIE & FITCI-I 
AON 
AMERICAN EXPRESS 

-- 

BOEJNCJ 
BECTON DICKlNSON 
FRANKLIN RESOURCES 
BROWN-FORMAN 'B' 
BANK OF NEW YORK MELLON 
BEMlS 
BRISTOI, MYERS SQIJIBB 
CA 
CATERPILLAR 
CHUBB 
COCA COLA ENTS" 
COLGATE-PALM. 

_. 

CLOROX 
COMCAST 'A' 
CME GROUP . - 
cmms 
CMS ENERGY 
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- 
18.38 0.20 11.57% 12.9% 
25.61 0.04 12.60% 12.8% 
47.14 0.20 13.28% 13.8% 

8.75% 11.6% 24.26 0.60 
25.15 0.80 9.20% 12.9% 
11.75 0.24 8.71% 11.1% 
27.61 0.70 10.98% 14.0% 
37.40 0.60 12.35% 14.3% 
25.55 0.12 10.00% 13.3% 

-,. - 

43.97 1.68 8.29% 12.7% 
67..82 1.32 11.72% 14.0% 
70.83 0.84 10.00% 11.4% 
44.95 1.15 8.10% 11.0% 
28.69 0.36 1 1.43% 12.9% 
25.01 0.90 8.00% 12.1% 
20.23 1.24 7.04% 14.1% 
18.01 0.16 9.60% 10.6% 
36.63 1.68 9.00% 14.4% 
40..82 1.40 8.50% 12.5% 
17.31 0.32 9.20% 1 1.3% 
68.42 1.76 9.75% 12.8% 
55..64 2.00 9.67% 13 ,,9?4 
14.45 0.27 1 1.25% 13.5% 

291.33 4.60 10.92% 12.8% 
34.44 0.70 1033% 12.7% 
11.92 0.50 6.75% 11.5% 

------ 
CONSOL EN. 35.90 
COSTCO WHOLESALE 47.29 

CSX 33.21 
CAMPBELL, saw 28.57 

CINTAS 23.53 
CVS CAREMARK 31.75 
DOMINiON RES. 32.50 
DEERE 42.30 
QUEST DIAGNOSTICS 53.12 
DUKE ENERGY 14.38 
ESTEE MUDER COS.'A' 33.17 
EATON 45.95 
ENTERGY 74.35 
FAIvlLY DOLLAR STORES 30.50 

FEDEFUTED JNVRS.'B' 24.16 
47..91 FLUOR 

FORTUNE BRANDS 36.46 

-_I_--- 

FIRSTENERGY 39.49 

0.40 12.03% 13.3% 
13.3% 0.72 11.54% -_- 

1.00 8.43% 12.5% 
0.88 9.88% 13.0% 
0.47 11.75% 14.1% 
0.30 13.05% 14.2% 
1.75 6.36% 12.5% 
1.12 7.60% 10.6% 
0.40 1239% 13.3% 
0.96 3.50% 11.0% 
0.55 12.00% 14.0% 
2.00 725% 12.2% 
3.00 9.02% 13.7% 
0.54 12.1 5% 14.3% 
2.20 6.67% 13.1% 
0.96 9.00% 13.6% 

13.6% 0.50 12.40% 
0.76 8.23% 10.6% 



COM-PANY Po Do GROWTH COSTOF 
EQUITY -- 

FPL CJROI.JP 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% 
GENUME PARTS 33.66 1.60 6.00% I 1.4'26 ------- 

16.37 0.34 10.00% 12.4% GAP 
GOLDIvlAN SACHS GP. 143.65 1.40 12.40% 13.6% 
WW GRAJNGER 81.86 1.84 11.26% 13.9% 
HASBRO 25.19 0.80 9..00% 12.7% 

24.20 0.90 9.88% 14 2% HOME DEPOT 

HARLEY-DAVIDSON 18.41 0.40 9.50% 12.0% 
13.7% HONEYWELL JNTL. 32.88 1.21 9.38% 

HEWLETT-PACKARD 37.47 0.32 10.07% 11.10/. 

INTERNATIONAL BUS.MCIIS.- 106.61 2.20 
INTL.GAME TECH. 16.02 0..2.? 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 & JOI-lNSON 56.35 1.96 8"13% 12.1% 
JANCJS CAPITAL GP. 11.11 0.04 10.67% 11.1% 

35.33 0.20 12.00% 12.7% JP MORGAN CHASE & CO. 
NORDSTROM 21.78 0.64 10.00% 13.4% 

-. 

~~ -~ ______ 
' HARTFORD FINL.SVS.GP~ ~~ 13.78- 0.20 9.33% 11.0% __ 

- 
-- 

HARRIS 29.42 0.76 1 I .OO% 14.0% 
12.3% --. -.-. 9.92?'0 

.-.- 

-_ 

IUZLLOGG 45.48 1.50 9.84% 13.7% 
12.4% Ka HOME 15.03 0.25 

KRAFT FOODS 
LENNAR 'A' 9.43 0.16 8.67% 10.6% 

-i COMMUNICATIONS 72.36 1.40 10.66% 12.9% 
80.81 2.28 10.56% 13.9% 

10.50% 
26.03 1.16 8.47% 13.6% - I 

- LOCKHEED MARTIN 
LINCOLN NAT. 16.66 0.04 11.45% 1 1.7% 
LOWE'S COMPANES 20.03 0.36 11.75% 13.9% 
SOUTHWEST AIRLINE% 6.99 0.02 12.67% 13.0% 
MCDONALDS 57.06 2.00 8.99% 13.1% 
MCKESSON 43.02 0.48 1 1.27% 12.6% 
MOODY'S 27.52 0.40 9.00% 10.7% 

33.68 0.82 10.54% 13.4% MERTRONIC 

MORGAN STANLEY 27.72 0.20 11.60% 12.4% 
22.15 0.52 10.17% 12.9% MICROSOFT 

M&T BK. 51.92 2.80 4.. 72% 10.8% 

-... . 
3M 60.46 204 10.13% 14.1Yo 

~- 
NISOIJRCE 11.57 0.92 3.00% 11.9% 
NIKE 73' 54.06 1.00 12.1 1 Yo 14.3% 
NORTHFAST UTLITES 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% 1 1.6% 
PG&E 37.52 1.68 7.07% 12.2Yo 
PROCTER & GAh4BLE 52..00 1..76 9.50% 13.5% 

-. PROGRESS ENERGY 
PARKER-HANNIFJN 

I 

PERKINELMER 17.12 I 0.28 I 11.75% I 13.7% I 

13.1% - 36.58 2.48 5.36% 
44.24 1.00 10.00% 12.6% 
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I 

COMPANY Po Do GROWTH COSTOF 
EQUlTV 

PINNACLE WEST CAP. 28.90 2 10 5.67% 14.0% 

PRAXALR 73.12 1.60 9.62% 12.2% 
POLO RALPH LAINEN 'A' 54.40 0.20 13.75% 14.2% 

8.00% 12.0% ROCKWELL AUTOMATION 
RADTOSHACK 13.91 0.25 9.48% 11.6% 

SCANA 31.74 1.88 5.34% 12.1% 
SCHERING-PL,OIJ(iII 24.40 0.26 11.10% 12.4% 
SITERPTR\T-WILLlAMS 
SARA LEE 9.49 0.44 8.43% 13.8% 
SOUTHERN 30..07 1.75 4.97% 11.6% 

35.98 1.32 8.00% 12.2% STANLEY WORKS 
39.44 0.40 12.53% 13.7% STRYKER 

AT&T 24.84 1.64 4 11% 11.5% 
MOLSON COORS BREWNG B' 43.13 0.96 10.82% 13.4% 

PEPCO HOLDINGS 13.10 1.08 3.67% 13.0% 

-- 33.22 1.16 - - . ~ .  

RAYTHEON 'B' 45.34 1.24 11.14% 14.4% 

54.89 1.42 833% 11.8% -- 

- 
..--.. -.-..- 

TIFFANY & co 27.46 0.68 10.75% 13.7% t 

TJX COS. 30..80 0.48 12.. 17% 14.0% 
T ROWE PRICE GP. 41.15 1.00 10.75% 13.6% 
TOTAL SYSTEM SERVICES 13.49 028 9.38% 11.8% 

24.90 0.75 8.06% I1 5% TIMEWARNER 
TEXTRON 11.10 0.08 11.40% 12.2% 
UNITED PARCEL SEX. 51.34 1.80 7.65% 11.7% 

VERIZON COMMUNICATIONS 30.23 1.84 4.58% 1 1.4% 
WALGREEN 30.32 0.55 12.00% 14.2% 
WISCONSIN ENERGY 40.33 1.35 9.03% 12.9% 

23.91 0.20 10.75% 11.7% WELLS FARGO & CO 
WINDSTREAM 8.45 1..00 0.82% 14.0% 
WESTERN W O N  17.00 0.04 I 1.64% 11.9% 

.- ..--_. 

UNITED 'IECHNOLOGTES 52.29 1.54 9.00% 12.4% 

- 

XCJX ENERGY 18.19 0.98 6.58% 12.8% 
DF.WTSDLY INTL. 30..02 0.20 12.67% 13.5Yo 

- 
XTO EN. 39.15 0.50 1 1.40% 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 dividehd, 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. 

Do 
PO 

FC 
g 
k 

= 
= 

= 
= 
= 

Current dividend per Thomson Reuters. 
Average of the monthIy 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: 
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APPENDIX 1 
QIJALIFICATIONS 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.vandenveide@duke.edu 

James H. Vander Weide is Research Professor of Finance and Economics at Duke 1 Jniversity, the 

Fuqua School of Business. Dr. Vander Weide is also founder and President of Financial Strategy 

Associates, a consulting fm that provides strategic, fmancial, and economic consulting services to 

corporate clients, including cost of capital and valuation studies. 

Educational Backmound and Prior Academic Experience 

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

in Economics fkom Cornel1 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 inchding financial analysis, cost of capital, creating shareholder 

vatue, mergers and acquisitions, real options, capital budgeting, cash management, measuring corporate 

performance, valuation, short-run financial planning, 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 &om 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 Portjolio Construction: Contemporary Applications of Markowitz Techniques, “Principles 

for Lifetime Portfolio Selection: Lessons fiom 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 Aizalysis, Journal of Bank Research, Journal of Por folio Management, Journal 

of Accounting Research, Jourttal 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 Xnforrnation Administration, the Federal Energy Regulatory Commission, the 

Alberta IJtilities Board (Canada), the public service commissions of 42 states and the District of Columbia, 

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, 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; XJnited States District 

Court for the Eastern District of North Carolina; Superior Court of North Carolina, the IJnited States 

Bankruptcy Court for the Southem District of West Virginia; and United States District Court for the 

Eastern District of Michigan. With respect to implementation of the Teleconununications 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 Telefinica 

on similar issues. He has also provided expert testimony on issues related to electric and natural gas 

restructuring. He has worked for Bell CanaWortel 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 
AT&T (old) 
Bell Canamortel 
Centel and its subsidiaries 
Cisco Systems 
Concord Telephone Company 
Deutsche Telekom 
Heins Telephone Company 
JDS Uniphase 
Minnesota Independent Equal Access Corp. 
Pacific Telesis and its subsidiaries 
Pine Drive Cooperative Telephone Co. 

Ameritech (now AT&T new) 
Verizon (Bell Atlantic) and subsidiaries 
BellSouth and its subsidiaries 
Cincinnati Bell (Broadwing) 
Citizens Telephone Company 
Contel and its subsidiaries 
GTE and subsidiaries (now Verizon) 
Lucent Technologies 
Tellabs, tnc. 
NYNEX and its subsidiaries (Verizon) 
Phillips County Cooperative Tel. Co. 
Roseville Telephone Company (SureWest) 
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Siemens 
Sherburne Telephone Company 
The Stentor Companies 
Telefhnica 
Woodbury Telephone Company 
U S West (Qwest) 
Electric, Gas, and Water Companies 
Alcoa Power Generating, Inc. 
Alliant Energy 
AltaLink, L.P. 
Ameren 
American Water Works 
Amos Energy 
Central Illinois Public Service 
Citizens [Jtilities 
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 
Iowa-American Water Company 
Iowa-Illinois Gas and Electric 
Iowa 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 

SBC Communications (now AT&T new) 
Southern New England Telephone 
SprintRJnited 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 Que%ec & Maritimes Pipeline Inc. 
United Cities Gas Company 
Union Gas 

Insurance Companies 
Allstate 
North Carolina Rate Bureau 
United Services Automobile Association (USAA) 
The Travelers Indemnity Company 
Gulf Insurance Company 

Other Professional Experience 

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 

AtlanticNerizon, BellSouth, Progress Energy/Carolina Power & Light, Contel, Fisom, GIaxoSmithKLine, 

Cr'IE, Lafarge, MidAmerican Energy, New Century Energies, Norfolk Southern, Pacific Bell Telephone, 

The Rank Group, Siemens, Southem New England Telephone, TRW, and Wolseley PIC. 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 IJnion, 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 IJniversity Analytics, Inc., which at that time was 

one of the fastest growing small firrns 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 AnaIytics, 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 Refonnulation, JournaE of Bank 

Research, S i m e r ,  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 ofthe 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 Finn,’ 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. 2 15-233 

(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. 11 17-1 123 (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 Planuing, Financial Management, 

Winter, 1978 (with S. Maier). Reprinted in Readings on the Management of Vorking 

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 IJnder I.Jncertainty, 

Management Science, September 1979 (with €3. Obel). 

Expectations Data and the Predictive Value of Interim Reporting: A Comment, 

Journal of Accounting Research, Spring 1980 (With L,. D. Brown, 5. S. Hughes, and 

M. S. Rozeff). 

Deregulation and Oligopolistic Price-Quality Rivalry, American Economic 

Review, March 198 1 (with J. Zallcind). 

Incentive Considerations in the Reporting of L,everaged Leases, Journal of Bank 

Research, April 1982 (with J. S. Hughes). 

Forecasting Disbursement Float, Financial Management, Spring 198 1 (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 PIanning 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. Raker). 
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A Decision-Support System for Managing a Short-term Financial lnstnunent 

Portfolio, Journal of Cash Management, March 1982 (with S .  Maier). 

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

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, & Larnont, 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) 61 1-629 (with J. Anton 

and N. Vettas). 

Principles for Lifetime Portfolio Selection: Lessons fiom Portfolio Theory, 

Handbook of Portfolio Construction: Contemporary Applications of Markowitz 

Techniques, John B. Guerard, (Ed), Springer, forthcoming 2009. 

Managing Corporate Liquidiv: an Introduction to Working Capital 
Management, John Wiley and Sons, 1984 (With S. Maier). 

Direct Testimony of James H. Vander Weide, PhD. 
On behalf of Atmos Energy Corporation 

Page 59 



ATMOS ENERGY 
APPENDTX 2 

DERIVATION OF THE QUARTERLY DCF MODEL 

The simple DCF model assumes that a fum pays dividends only at the end of each year. 

Since finns in fact pay dividends quarterly and investors appreciate the t h e  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 ofthe DCF model that allow for the quarterly payment of 

dividends. 

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

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

where 

PO = current price per share of the f-irm's stock, 

D1, D2, ..., D, = 

pn = 

expected annual dividends per share on the h ' s  stock, 

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 sirnpliijring 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 t h e  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: 

where the three dots indicate that the stun continues indefinitely. 

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

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

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, etc. This sequence is an 

example of a geometric progression. 

Definition: A geomefric 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 natation, any geometric progression may be represented 

by the sequence: 

a, w, a?, ar3,..., a?’. 

In studying the DCF model, we will find it usefbl to have an expression for the sum of n 

terms of a geometric progression. Call this sum S,. Then 
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sn = a + ar + ..I + af-? . (3) 
However, this expression can be simplified by multiplying both sides of equation (3) by r 

and then subtracting the new equation &om the old. Thus, 

rSn w2 + ar;3 +... + ar" 

and 

Solving for Sn, we obtain: 

as a simple expression for the s m  of n terms of a geometric progression. Furthermore, if 

I r I < 1, then Sn is f ~ t e ,  and as n approaches infinity, S, approaches a + (1-r). Thus, for a 

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

Aqlication 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 5rst term 
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and common factor 

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

as we suggested earlier. 
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Quarterlv DCF Model 

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

Figure 1). 

Figure 1 

I Annual DCF Model 

DO 

Year 

Figure 2 

Ouarterlv DCF Model (Constant Growth Version) 

do dl d2 63 nt 

0 1 

Year 
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In the quarterly DCF model, it is natural to a s m e  that quarterly dividend payments 

differ f?om the preceding quarterly dividend by the factor (1 1- g) 25, 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 k > g, we obtain a new expression far the firm’s stock price, which takes 

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

where & is the last quarterly dividend payment, rather than the Iast 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 fornixla [equation (4)] for the sum of an infinite geometric progression. As the reader 

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

Solving equation (7) for k, we obtain 

under the quarterly dividend assumption: 

a DCF formula for estimating the cost of equity 
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__.- An Alternative Quarterly DCF Model 

Although the constant growth quarterly DCF model [equation (S)] 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 fm pays dividends quarterly and that each dividend payment is 

constant for four consecutive quarters. There are fourcases to consider, with each case 

distinguished by varying assumptions about where we are evaluating the €irrn in relation to the 

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

Ouarterlv DCF Model (Constant Dividend Version1 

Case 1 

do dl d2 d3 4 

0 1 

Case 2 

0 1 
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Pipore 3 (continued) 

- Case 3 

I 
do dl d2 

0 

- P 
1 

Year 

Case 4 

0 1 

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

Page 68 



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~ (l+k)3'4 + dz (l+k)" f d3 (1+kf4 -t & 
where dl, d2, d3 and Q. are the four quarterly dividends. TJnder these new assumptions, the 

firm's stock price may be expressed by an annual DCF model of the form (2), with the 

exception that 

n,* = dl(1+k)3'4+d2(1+k)'n+d3(1 +k)'"+d4 (9) 

is used in place of Do(1tg). But, we already know that the annual DCF model may be 

reduced to 

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

equity is given by 

with Dl* given by (9). 

Although equation (10) looks like the annual DCF model, there are at least two very 

important practical differences. First, since DI* is always greater than Do(l+g), the estimates of 

the cost of equity are always larger (and more accurate) in the Qiliarterly Model (10) than in the 

Annual Model. Second, since D1* depends on k through equation (9), the unknown 'lc" 

appears on both sides of (I 0), 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 EQUXTY 

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 

Camm fa v. Hope Natural Gas Co. 320 U. S. 591 (1 944) at 6031, 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 r e m s  on investments in other 
enterprises having corresponding risks. 

Since the flotation costs arising fiom 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 fiequently 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 o f  a firm’s alIowed rate of return? 
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4. Do existing regulatory methods for flotation cost recovery allow a fm 

full recovery of flotation costs? 

Tn 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 

fm. 

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 acquirhg 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, (1 1) warrants granted to underwriters as extra 

compensation, (1 2) postage expenses, (1 3) employees’ time, (1 4) market pressure, 

and (1 5) 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 ff otation 

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 agreatbat 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 fiom the stock 

issue. Thus, total flotation costs represent approximately two percentI2 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 sttidy 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 et. 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 7.1 1 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 ofthe 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. 

12 
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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 fiom negotiated 

utility offerings during the period I973 to 1980, and approximately three and one-half 

percent of the mount of the proceeds fiom 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 f?om 

one investor to mother; 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 shke price for non-public utilities. A 
comprehensive study of the magnitude of the decline in share price associated 

specifically with d e  sale of new equity by public utilities is reported in Pettway [ 191, 

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 

issne, 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 

oEer discount tends to be between 0.5 and 0.8 percent of the proceeds of an equity 

issue. I am 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 mount 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 Recoverv 

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. Xn 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 
recognizig flotation expenses over a reasonably Iengthy 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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Accountiw For Flotation Cost In A Remlatorv 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 h d s  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 IS] 
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 fitwe ratepayers who benefit fkom the hancing 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 o f  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 comn~ssion under 

or over estimates the cost of capital, a fm will under or over recover its flotation 

expenses. Second, it is may be both legally and psychologically dificult 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 firrn’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 fl otation 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. ‘IJsing 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 fbtwe 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. 

ExistinP Reeulatorv Methods 

Although most state cornmissions prefer to let a regulated firm recover flotation 

expenses through an adjustment to the dlowed rate of return, there is considerable 

controversy about the magnitude of the required adjustment. The following are some 

of the most fiequently 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 recovexy. 

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 companies 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 [a). Assume that: 

(1) a regulated company issues $100 million in bonds that mafxre 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 

Cost of Debt = - 

- $7,000,000 + $400,000 

= 7.71 O h  

- 
$1 00,000,000 - $4,000,000 
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Thus, current regulatory practice requires that the cost of debt be adjusted upward 

by approximately 7 1 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 mount of 

h d s  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 7 1 basis points. 

Eauitv Flotation Costs 
The finance literature discusses several methods of recovering equity flotation 

costs. Since each method stems fkom a specific model, (i. e., set of assumptions) of a 

iirm and its cash flows, I will highlight the assumptions that distinguish one method 

f?om another. 

Arzac and Marcus. Arzac and Marcus [2] study the proper flotation cost 

adjustment formula for a 

external equity h c i n g  and maintains a constant capital structure (debtlequity 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 

that makes continuous use of retained earnings and 

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 

r = a utility's allowed return on equity base 
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S 

Sf 

Kt 

Et 

Dt 

b 

h 

m 

f 

value of equity in the absence of flotation costs 

value of equity net of flotation costs 

equity base at timet 

total earnings in year t 

total cash dividends at time t 

(E$-Dt) -+ E$ = retention rate, expressed as a fraction of 

earnings 

new equity issues, expressed as a fkaction of earnings 

equity investment rate, expressed as a fraction of 

earnings, 

m = b + h < l  

flotation costs, expressed as a fraction of the value of an 

issue. 

Because of ff otation costs, Arzac and Marcus assume that a fkm must issue a 
greater amount of external equity each year than it actually needs. In terms of the 

above notation, a firm issues hl&+ (1-0 to obtain hEt in external equity fimding. 

Thus, each year a firm loses: 

Equation 3 

f L=-- hEt hE, = - x h,Et 
1-f I - f  

due to flotation expenses. The present value, V, of all future flotation expenses 

is: 

Equation 4 

fh x rK, 
-’-- 

fh Et W V = C  
t=l ( l - f ) (?+k ) f  1- f  k-rnr 

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 retixn on equity base, that 
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equates the value of equity net of flotation costs to the initial equity base (Sf = 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 

k 
fh -I--- 

I - f  

r =  

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: 

I- 
.95 

Surnmarv. 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 f m c e d  portion of the rate base. Finally, Arzac 

and Marcus recommend a flotation cost adjustment forrnula, 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 fiom the conventional approach (found in many introductory textbooks) 

which recommends the adjustment equation: 

Equation 6 

where P,I 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 infhite rife 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 fbture 

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. 

Illustration. 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 5 1.28 percent. Then, the 

investor’s required rate of return on equity is [k = (DIP) + g = 6 percent + 6 percent = 

12 percent]; and the flotation-cost-adjusted cost of equity is [6 percent (U.95) -t- 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 $1 00, investors would not have been willing to invest $100 

in the firm. Furthermore, the present value of h r e  dividends Will only equal $100 if 

the fk-m is allowed to earn the 12.3 16 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 fkaction of all previous flotation expenses. 

Conclusion 

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

Definition o f  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 o f  Flotation Cost Recoverv. Shareholders are in&Eerent 

between the alternatives of immediate recovery of flotation costs and recovery over 

time, as long as they are fairly compensated for the opporh.mity 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. 

Redatow Recoverv 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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- 

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 fm’s flotation expenses on new equity issues are treated in the same 

manner as flotation expenses on new bond issues, i. e., they are amortized over future 

time periods. Lf 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 hac-Marcus assumption, a fjrrn should not 

be allowed any adjustments for flotation costs associated with previous flotations. 

Instead, a fm should be allowed only an adjustment on hture 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 

Armc-Marcus approach does not allow the company to recover the entire mount of 

its flotation cost, I recommend that this approach be rejected and the Patterson 

approach be accepted. 

ImDlementation of a Flotation Cost Adiusfment. As noted earfier, prevailing 
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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 1990-1 99413 

Equities 
IPOS 

No. Other Total 
Line Proceeds of Gross Direct Direct 

SEOs 
No. Other Total 
of Gross Direct Direct 

Bonds 

Convertible Bonds 
No. Other Total 

Line Proceeds of Gross Direct Direct 

- Straight Bonds 
No. Other Total 
of Gross Direct Direct 

No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Inmoo Lee, Scott Lochhead, Jay Ritter, and Quanshui Zhao, “The Costs of Raising Capital,” 
Journal of Financial Research Vol 19 No 1 (Spring 1996) pp. 59-74. 

($ inmillions) Issues Spreads Expenses Costs I Issues Spreads Expenses Costs 
32 2.07% 2.32% 4.39% 

10-19.99 14 5.48% 3.18% 8.66% 78 1.36% 1.40% 2.76% 
20-39.99 18 4.16% 1.95% 6.11% 89 1.54% 
40-59.99 28 3.26% . 1.04% 4.30% 90 0.72% 0.60% 1.32% 
60-79.99 47 2.64% 0.59% 3.23% 92 1.76% 0.58% 2.34% 
80-99.99 13 2.43% 0.61% 3.04% 112 1.55% 0.61% 2.16% 

100- 199.99 57 2.34% 0.42% 2.76% 409 1.77% 0.54Yo 2.31% 
0.40% 2.19% 200-499.99 27 1.99% 0.19% 2.18% 170 1.79% 

500 and up 3 2.00% 0.09% 2.09% 20 1.39% 0.25% 1.64% 
I TotaVAverage . 211. 2.92%. 0.87Y0, 3.79%. 1,092 1.62% 0.62% 2.24% 

2-9.99 4 6.07% 2.68% 8.75% 

0.88% 2.42% ~ - _ _ _ _ ~ - . - - I _ _ _ - - -  

-_--- 

-*_ 
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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 finn 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, 
undenvriting fee, and selling concession. 
Total Direct Costs as a percentage of total proceeds (total direct costs are the sum of 
grass spreads and other direct expenses). 
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Table 2 
Direct Costs of Raising Capital 1990-1 994 

Utility versus Non-Utility Companies14 

Equities 
Non-Utilities IPOS 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% 
388 7.24% 1 1.64% 278 6.42% 9.0 1 Yo 2 

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 500andup 10 5.21% 5.72% 8 3.12% 3.25% 
10 TotaYAverage 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% 9.86Vo 26 4.17% 4.96% 
15 40-59.99 1 6.98% I 1.35% 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 500andup 0 1 2.25% 2.3 1% 
21 TotaVAverage 25 7.15% 10.14%1 136 4.01% 4.92% 

Î - ---- 10-19.99 

- 
-I- 

- .-- 

--- 

1141 Lee et a), op. cit. 

Direct Testimony of James €I. Vander Weide, Ph.D. 
On behalf of Amos Energy Corporation 

Page 89 



Table 2 (continued) 
Direct Costs of Raising Capital 1990-1994 

Utility versus Non-IJtility Companies" 

Line 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11 

13 
14 
15 
16 
17 
18 
19 
20 
21 

12 

Nom- Utilities Convertible Bonds Straight Bonds 

(9; in millions) Issues Gross Spreads Costs Issues Gross Spreads Costs 
Proceeds No.of Total Direct No. of Total Direct 

2-9.99 4 6.07% 8.75% 29 2.07% 4.53% 
10-19.99 12 5.54% 8.65% 47 1.70% 3.28% 
20-39.99 16 4.20% 6.23% 63 1.59% 2.52% 
40-59.99 28 3.26% 4.30% 76 0.73% 1.37% 
60-79.99 47 2.64% 3.23% 84 1.84% 2.44% 
80-99.99 12 2.54% 3.19% 104 1.61% 2.25% 

100-199.99 55 2.34% 2.77% 381 1.83% 2.38Yo 
200-499.99 26 1.97% 2.16% 154 1.87% 2.27% 
500andu 3 2.00% 2.09% 19 1.28% 1.53% 

TotaVAveraPge 203 2.90% 3.75% 957 I .70% 2.34% 

Utilities Only 

--. 

- 

.- 

2-9.99 0 3 2.00% 3.28Yo 
10-1 9.99 2 5.13% 8.72% 31 0.86% 1.35% 
20-39.99 2 3.88% I_ 5.18% 26 1.40% 2.06% 
40-5 9.99 0 14 0.63% 1.10% 
60-79.99 0 8 0.87% 1.13% 
80-99.99 1 1.13% 1.34% 8 0.71% 0.98% 

100-199.99 2 2.50% 2.74% 28 1.06% I .42% 
1.40% 200-499.99 I 2.50% 2.65% 16 1 .OO% 

500andup 0 1 3.50% nalG 
-- 

TotaYAverage 8 3.33% 4.66% 13 5 1.04% 1.47% 

Notes: 
Total proceeds raised in the United States, excIuding 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). 

Wl Lee  eta^, op. cit. 

1161 Not available because of missing data on other direct expenses. 
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Table 3 
Illustration of Patterson Approach to Flotation Cost Recovery 

Earnings Earnings 
Line Rate @ @ Amortization 
No. Time Period Base 12.32% 12.00% Dividends Initial FC ___-____.. -I-.__-- ------ 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
I9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

95.00 
100.70 
106.74 
113.15 
119.94 
127.13 
134.76 
142.84 
151.42 
160.50 
170.13 
180.34 
191.16 
202.63 
2 14.79 
227.67 
241.33 
255.81 
271.16 
287.43 
304.68 
322.96 
342.34 
362.88 
384.65 
407.73 
432.19 
458.12 
485.61 
514.75 
545.63 

1 1.70 
12.40 
13.15 
13.93 
14.77 
15.66 
16.60 
17.59 
18.65 
19.77 
20.95 
22.21 
23.54 
24.96 
26.45 
28.04 
29.72 
31.51 
33.40 
3 5.40 
37.52 
39.77 
42.16 
44.69 
47.37 
50.21 
53.23 
5 6.42 
59.81 
63.40 

11.40 
12.08 
12.81 
13.58 
14.39 
15.26 
16.17 
17.14 
18.17 
19.26 
20.42 
21.64 
22.94 
24.32 
25.77 
27.32 
28.96 
30.70 
32.54 
34.49 
36.56 
38.76 
41.08 
43.55 
46.16 
48.93 
5 1.86 
54.97 
58.27 

6.00 
6.36 
6.74 
7.15 
7.57 
8.03 
8.51 
9.02 
9.56 

10.14 
10.75 
11.39 
12.07 
12.80 
13.57 
14.38 
15.24 
16.16 
17.13 
18.15 
19.24 
20.40 
21.62 
22.92 
24.29 
25.75 
27.30 
28.93 
30.67 

0.3000 
0.3 180 
0.3371 
0.3573 
0.3787 
0.4015 
0.4256 
0.45 1 1 
0.4782 
0.5068 
0.5373 
0.5695 
0.6037 
0.6399 
0.6783 
0.7190 
0.7621 
0.8078 
0.8563 
0.9077 
0.9621 
1.0199 
1.0811 
1.1459 
1.2147 
1.2876 
1.3648 
1.4467 
1.5335 

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, 

where: 

R P P R O ~  = the required risk premium on an equity investment in the proxy 

group of companies, 

average DCF estimated cost of equity on a portfolio of proxy 

companies; and 

IA Ihe yield to matuxity on an investment in A-rated utility bonds. 

For my ex ante risk premium analysis, I begin with my comparable group of natural 

- DCFPROXY - 

= 

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, 

WPRCIXY = a + x IA) -k e 
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where: 

RPp~oxy = risk premium on proxy company group; 

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

e = a random residual; and 

sb = 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, r. 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. Rased 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 IA. 

(8.69) (-2.706) 1171 

IJsing the 5.97 percent average yield to maturity on A-rated utility bonds at JuIy 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 mafmity on 

The t-statistics are shown in parentheses. 
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A-rated utility bonds. As described above, my analyses produce an estimated risk premium 

aver the yield on A-rated utility bands equal to 4.94 percent. Adding an estimated risk 

premium of 4.94 percent to the 5.97 percent average yield ta 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 PREMICIJM 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 caIculation of “Stock Return” column: 

Stock Return (2008) = 1 Stock Price (2009) - Stock Price (2008) + Dividend (2008) 
Stock Price (2008) 

-_-_------__I_--____ 

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

Sample calculation of “Bond Return” column: 

Bond Retum (2008) = 

where Interest = $4.00. 

Bond Price (2009) - Bond Price (2008) -t- Interest (2008) 
Bond Price (2008) 
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documents cited in the testimony of Dr. Vander Weide. 
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Attachment I - Lee, Inmoo, Scott Lochhead, Jay Ritter, and Quanshui Zhao, 
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(Spring 1996), 59 74. 

Attachment 2 - Clifford W. Smith, “Alternative Methods for Raising Capital,” 
Journal of Financial Economics 5 (1 977) 273-307. 
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Attachment 5 - Fischer Black, Michael C. Jensen, and Myron Scholes, “The 
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Capital Markets, M. Jensen, ed. New York: Praeger, 1972. 

Attachment 6 - Eugene Fama and James MacBeth, “Risk, Return, and 
Equilibrium: Empirical Tests,” Journal of Political Economy 81 (1 973), pp. 607 
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The Journal of Financial Research Vol. XIX, No. 1 Pages 59-74 Spring 1996 

THE COSTS OF RAISING CAPITAL 

lnmoo Lee, Scott tochhead, Jay Ritter 
University of Illinois at Urbana-Champaign 

Quanshui Zhao 
City Universify of Hong Kong 

Abstract 

We report the average costs of raising external debt and equity capital for 
iJ.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 straight debt issues, the direct costs average 2.2 percent, 
although they are strongly related to the credit rating of the issue. AI1 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. 

1. Introduction 

In this article we present the average costs of raising external capital for 
U.S. corporations fkom 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 @Os) of equity and seasoned equity offerings 
(SEOs). We also find substantial economies of scaie 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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II. 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 1J.S. and do not include money raised from the exercise of 
overallotrnent options or an international tranche, if any. In the case of equity 
offerings, the proceeds include the amaunt 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 thc 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) usingshelf registra- 
tions that we exclude. 
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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 casts 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 aur 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 SEQ. 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. 

111. 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: LPOs, SEOs, 
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 I 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 

’Serial 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 (floaters). 
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Total direct costs 

63 

I 

0 0 0  - 8 5 :  Proceeds (% miJlioas) 

des 

Figure I. Total Direct Costs as a Percentage of Gross Proceeds. 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 SEOs ate also excluded. 
Bond offerings do not include securities backed by mortgages and issues by federal agencies (SIC 
601 1,6019,6111, and 999B). Only firm commitment offerings and nonshelf-registered offerings are 
included, The numbers plotted are reported in Table I for issues from 1990 to 1994. 

bond is $100 million. For both IPOs and SEOs, 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. Nansen 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 far 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 

Copyright 0 2001. All Rights Reserved. 



64 The Journal of Financial Research 

TABLE 2. Direct Costs of Raising Capital, 1990-94: titility versus Nonutility Companies. 

Equity Bonds 

IPOS SEOs Convertible Straight 
.- 

Proceeds" - - 
($millions) Nb CIS' TDC' N GS TDC N GS TDC N GS TDC 

Panel A. Nonutility Offerings Only 

I -- 

2-9.99 
10-19.99 
20-39.99 
40-59.99 
60-79.99 
80-99.99 
100-199.99 
200-499.99 
500-u~ 

332 
388 
528 
214 

78 
47 

101 
44 
10 

9.04 16.97 
7.24 11.64 
7.01 9.70 
6.96 8.71 
6.74 8.21 
6..46 7.88 
6.01 7.01 
5.65 6.49 
5.21 5.72 

154 
278 
399 
240 
131 
60 

137 
50 
8 

7.91 13.76 4 6.07 8.75 29 2.07 
6.42 9.01 12 5.54 8.65 47 170 
5.70 7.07 16 4.20 6,23 63 1.59 
5.17 6.02 28 3.26 4.30 76 0.73 
4.68 5.31 47 2.64 3.23 84 1.84 
4.35 4.84 12 2.54 3.19 104 1.61 
3.97 4.36 55 2.34 2.77 381 1.83 
3.27 3.48 26 1.97 2.16 154 1.87 
3.12 3.25 3 2.00 2.09 19 1.28 

4.53 
3.28 
2.52 
1.37 
2.44 
2.25 
2.38 
2.27 
I .53 

Total 1742 7.31 11.01 1457 5.57 7.32 203 2.90 3.75 957 1.70 2.34 

Panel B. Iltility Offerings Only 

--I__- 

- 
2-9.99 
10-19.99 
20-39.99 
40-59,99 
60-79.99 
80-99.99 
100-199,99 
20M99.99 
500-up 

5 940 16.54 13 5.41 768 0 - - 3 2.00 3.28 
1 7.00 8.77 32 4.59 6.21 2 5.13 872 31 0.86 1.35 
5 7.00 9.86 26 4.17 4.96 2 3.88 5.18 26 1.40 2.06 
I 6.98 11.55 21 3.69 4.12 0 - - 14 0.63 I I O  
I 6.50 7.55 12 3.39 3.72 0 - - 8 0.87 1.13 
4 6.57 8.24 11 3.68 4.11 1 1.13 1.34 8 071 0.98 
5 6.45 7.96 I5 2.83 2.98 2 2.50 274 28 1.06 1.42 
3 5.88 7.00 5 3.19 3.48 1 2.50 2.65 16 100 1.40 
0 -  -- I 2.25 2.31 0 - - I 3.50 na' 

Total 25 7.15 10.14 136 4.01 ' 4.92 8 3.33 4.66 135 1.04 1.47 

Notes: Closed-end fimds (SIC 6726), FGITs (SIC 6798),ADRs, and unit offerings me 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 601 I ,  6019,6111, and 9993). Only fm 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 !he exercise of overallotment options (SDC 
variable: PROCDS). 
hNumber 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 regisbation fee and printing, legal, and 
auditing costs) (SDC variables: EXPT€II(PROCDS)*lO). 
'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. 

Utiliv versus Nonutility Offerings 

In Table 2 we report the direct costs of raising capital after categorizing 
offerings into utility and nonutility offerings. Durjng the early 199Os, 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 noncamplexify of typi- 
cal utility offerings. 

Debt Offering3 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 cIassify 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 
bands, 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 o f  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 electronic database ~ttp://www.sec.govlgi- bidsrch-edgar) to find the 
expense information. The expenses for these issues are representative of those for which SDC 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"l million with 
a coupon rate of 7.61 percent, and the other with proceeds of $8.8 million and a coupon rate o f  7.77 percent 
We treat these as two distinct offerings. 

%e highest credit rating is AAA, followed by AA, A, BBB, BB, B, C, and D, in order of their perceived 
default probabilities. These ratings are further partitioned by pluses and minuses. 
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TABLE 3. Average Cross Spreads and Total Direct Costs for Domestic Debt Issues, 1990-94. 

Convertible Bonds Straight Bonds 

Investment Grade' Noninvestment Gradeb Investment Grade Noninvestment Grade 
Proceeds" 

($millions) N" GS TDC' N GS TDC N GS TDC N GS TDC 

2-9.99 
1 0-19.99 
20-39.99 
40-59.99 
6g79.99 
80-99.99 
100-199.99 
200-499.99 
500-up 

14 0.58 2.19 0 -  I 0 -. - 
0 .- - 1 4.00 5.67 56 0.50 1.19 
I 1.75 2.75 9 3.29 4.92 64 0.86 1.48 
3 1.92 2.43 19 3.37 4.58 78 0.47 0.94 
4 1.31 1.76 41 2.76 3.37 49 0.61 0.98 
2 1.07 1.34 10 2.83 3.48 65 066 0.94 

20 2.03 2.33 37 2.51 3.00 181 0.57 0.81 
17 1.71 1.87 10 2.46 2.70 60 0.50 0.93 
3 2.00 2.09 0 - -- 11  0.39 0.57 

0 
2 
9 
9 

43 
47 

222 
105 

9 

- -  
5.13 7.41 
3.11 4.42 
2.48 3.35 
3.07 3.84 
2.18 3.75 
2.15 3.44 
2.56 2.96 
2.60 2.90 

Total 50 1.81 2.09 127 2.81 3.53 578 0.58 0.94 446 2.75 3.42 

Notes: Closed-end finds (SIC 6726), RElTs (SIC 6798), ARRs, and unit offerings are excluded from the sample. 
Bond offerings do not include securities backed by mortgages and issues by Federal agencies (SIC 601 1,6019, 
61 11. and 999B). Only nonshelf-registered offerings are included. Standard Industrial Classification (SIC) codes 
are from Securities Rata 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 overallotment options (Sac 
variable: PROCDS). 
%umber 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: EXPTW(PROCDS)* IO). 

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' 
($ millions) 

2-9.99 
10-19.99 
20-39.99 
40-59.99 
60-79.99 
80-99.99 
100-199.99 
200-499.99 
500-up 

Gross Spreadsb 

9.05 
7.24 
7.01 
6.96 
6.74 
6.47 
6,03 
5.67 
5.21 

Other Expenses" 

7.91 
4.39 
2.69 
1.76 
1.46 
1.44 
1.03 
0.86 
0.51 

Total 
Direct Costsd 

16.96 
11.63 
9.70 
8.72 
8.20 
7.91 
7.06 
6.53 
5.72 

Average Average Direct and 
Initial R e m '  Indirect Costs' 

16.36 25.16 
9.65 18.15 

12.48 18.18 
13.65 17.95 
11.31 16.35 
8.91 14.14 
7.16 12.78 
5.70 11.10 
7.53 10.36 

Total 7.3 1 3.69 1 1.00 12.05 18.69 

Notes: There are 1,767 domestic operating company lPOs in the smple. The first four columns express costs 
as a 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 fmm the exercise ofaverallotment options (SIX 
variable: PROCDS). 
"Gross spreads BS 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: EXPTW(PROCDS)*IO). 
"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)] - I ) .  If PRlDAY is missing, PRZDAY is used. 
'Total direct and indirect costs = (d -t e)/(l -k e/100), computed for each issue individually (excluding firms with 
other expenses or initial returns missing), and then averaged, where d 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 Oflerings 

In Table 4 we report not only the direct costs for POs, 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 1 1 .O 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 j, missing, at the end of the second day of trading. In computing 
the average direct and indirect cost, we compute this number for each individual 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 $1 1.20. 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 $1 1.20. 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 (1 99 1) and Dunbar (1995). 

While the average gross spread on IPOs is 7.3 1 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 
(1 977) 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 

'Calorniris and Raf€( 1995) report that for convertible bonds, the average spread in 196345 was 3.7 percent 
and in 1971-72 it was 3.2 percent. Our 199C-94 sample has an average spread of 2.9 percent. 

'Bcatty and Welch (1996) report the average direct and indirect costs for a sample of 980 IPOs from 1992 
to 1994. Whereas we aggregate auditing. legal, printing, and other direct expenses, they report audit expenses 
and legal expenses separately.. For all proceeds classes, legal expenses are. slightly higher than auditor 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 

IPOS SEOs Convertible Straight 
Int’l Tranche?’ Int’l Tranche? Int’i Tranche? Int’i Tranche? 

-~ Proceeds 

- (% millions) Yes No Yes No Yes No Yes No 

2-9.99 
10-1 9.99 
20-39.99 
40-59.99 
60-79.99 
80-99.99 
100-1 99.99 
200-499.99 
500-up 

2 335 
12 371 
45 488 
40 175 
33 46 
25 26 
81 25 
39 8 
10 0 

4 1 63 
12 298 
36 389 
42 219 
45 98 
30 41 
72 80 
48 7 
8 1 

0 4 
1 13 
3 15 
0 28 
1 46 
9 4 
22 35 
14 13 
2 1 

1 31 
0 78 
0 89 
4 86 
8 84 
2 110 
14 395 
13 I57 
2 18 

Total 287 1480 297 1296 52 t 59 44 1048 

Notes: Closed-end funds (SIC 6726), RElTs (SIC 67981, 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 601 1,6019,6111, and 999B). OnIy firm commitment offerings and nonshelf- 
registered offerings are included. Standard Industrial Classification (SIC) codes are from Securities Data Co. 
(SDC). 

’If (TOTDOL,AMT/PROCDS) > 1.05, the issue is treated as having an international tranche. TOTDQLAMT is 
the total proceeds raised globally, and PROCDS is the tot81 proceeds raised in Ihe United States. 

much is due to issue effects. Kang and Lee (1996) document that convertible 
bonds are underpriced by about I 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- 
tencehonexistence of an international tranche largely reflects the degree to which 
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the selling efforts are expanded to frnd international buyers. D
om

estic operating 
com

panies issuing debt w
ith foreign buyers in m

ind frequently issue Eurobonds.’’ 

O
verallotm

ent O
ptions 

T
he R

ules of Fair Practice of the N
ational A

ssociation of Security D
ealers 

(N
A

SD
) perm

it firm
 com

m
itm

ent offerings to include an overallotm
ent option, 

w
here m

ore securities can be sold if dem
and is strong.” Since A

ugust 1983, the 
size of this overallotm

ent option has been lim
ited to I5 percent of the issue size. 

Investm
ent bankers typically have thirty days to exercise this option. In practice, 

investm
ent bankers typically presell at least 1 15 percent of the offering, and then 

stand ready to buy back the increm
ental 15 percent if dem

and is w
eak w

hen som
e 

of the buyers im
m

ediately sell their securities (a practice know
n as “flipping”).’* 

T
he N

A
SD

 R
ules of Fair Practice require that investm

ent bankers sell 
securities at or below

 the stated offer price. N
orm

ally, all of the securities are sold 
at the offer price, but occasionally, if dem

and is w
eak, the investm

ent banker 
w

inds up selling som
e of the securities below

 the offer price. In this arrangem
ent 

the underw
riter w

rites a put option to the issuing f
m
,
 with the value of this put 

included in the gross spread. T
he overaliotm

ent option can be view
ed as a call 

option that the issuing firm 
has w

ritten, w
here investors hold this call. 

O
n 

securities sold 
through 

the 
exercise of 

overallotm
ent options, 

investm
ent bankers collect the sam

e gross spread as on the rest of the issue. 
H

ow
ever, since the direct expenses do not change, these fixed costs are spread 

over a larger issue size. Thus, the total direct cost num
bers that w

e report w
ould 

be low
er if overallotm

ent options w
ere included in the gross proceeds. O

n the 
other hand, since overallotm

ent options are generally exercised only if the issue 
is underpriced, the value of this call option is a cost to the issuing firm

 that w
e 

do not include in our totai cost calculations, 
In T

able 6 w
e report the frequency w

ith w
hich overallotm

ent options are 
used and the frequency w

ith w
hich they are exercised. Inspection of the table 

reveals that in recent years, essentially all IPQ
s have included an overallotm

ent 
option. T

he vast m
ajority of SEO

s and convertibles include an overallotm
ent 

option, but straight bond issues rarely do. 
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-
 

‘%
e relative yields on Eurobonds versus dom

estic bonds also play a role in #he decision ofw
hat to issue 

(see K
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 and Stulz (1988)). 
”O

verallotm
ent options are som

etim
es called G

reen Shoe options. The G
reen Shoe Com

pany was apparently 
the first com

pany to use one. 
”See Schultz and Zam

an (1994) for evidence on the exercise of overallotm
ent options on IPO

s. W
ith IPOs, 

if the underwriter expects afterm
arket dem

and to be w
eak, 135 percent of the issue m

ay be presold, w
ith the 

underw
riter’s taking a naked short position equal to the am

ount exceeding 1 I5 percent of the offering. This 
allow

s the underwriter to support, or stabilize, the price by buying back the increm
ent in open m

arket purchases. 
These shares are then treated as if they w

ere never issued. If the underwriter expects the price to jum
p, typically 

only I15 percent of the issue size w
ill be presold, to avoid losing m

oney on a naked short position. 
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The fkequency 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. fn 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 articie 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, 1 1 .O 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 probides an analjsa of the choice of method for raising additional equity capital 
by listed firms Examination of expenses reported to the SEC indicates that rights offerings 
inLohe signdicant1) lower costs, yet underwiters are employed in over 90 percent of the 
offerings The underi\riting industry, finance textbooks. and corporate proxy statements offer 
set era1 justifica~rons for the use of underuriters HoQeber estimates of the magnitudes of these 
argumenis indicate that they are insuffiaent to justify the additional casts of the use: of under- 
uriters The use of underirriters thus appears IO be inconsistent with rationai, wealth- 
mawmizing behavior by the owners of the firm The paper concludes wth an examination of 
alternate explanations of the obsened choice of financing method 

i .  Introduction and summary 

In this paper I examine an apparent paradox Based on a comparrson of 
costs, simple finance theory suggests that listed firms should use rights offerings 
to raise additional equity capital, rather than employing underwriters Yet the 
majority of firms choose underwritten offerings, rather than rights offerings 
In an underantten offering, underwriters contract to purchase shares from 

the  issuing firm at a price usually set \tithin 24 hours of the offering, and then 
resell the shares to the public In a rights offering the shareholder receires a 
right from the firm giving him the option to purchase new shares for each share 
owned In section 2, T show that wrh the proper specification ofthe subscription 
price, the proceeds of a rights offenng are identical to ihe proceeds of an under- 
Rritten offering 

Not identical, honever, are cods In section 3, I examine the out-of-pocket 
costsofunderr6rrtten and righisofferings reported to theSecurrtresand Exchange 

*I Mould like to thank the participants at the Public Utilities Economcs and Frnance 
Seminar, sponsored by AT & T at the Graduate School of Management, University of 
California. Los 4ngeles, and the particlpants at the Finance Workshop, Graduate School of 
Management. UnweniIi of Rochester, especrally hl Jensen, J Long, J Maguire, W Mihkrl- 
son, T Miller, R Rubacl. 1. Wakeman and J Warner This research is supported b:, the 
Managerial Economics Research Center, Graduate School of Management, Unirefirty 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 fights 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 fa11 
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, carporate proxy statements, and the 
underwriting industryitselfclaim theexistence of advantages in 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 ofrights offerings as a means of raising 
capital. I can find no differential legal IiabiIity 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 aIternative 
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 io 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 far rights offerings 

and underwritten offerings is not easiIy available; I have provided one in 
Appendix 1. The reader unfamiliar with this institutional material will find it 
valuabte 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 uoderwriffen offerings 

In a firm comnutment underwritten offering, the underwriting 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 If the shares cannot be soId at the 
offer price, the underwriting syndicate breaks and the shares are sold for 
whaceter price they WJII bring The underwriters bear the rrsk associated with 
adverse price mokements, 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 bearmg this risk 

In a rights offering, each shareholder receires one right for each share owned 
This right is an option issued by the firm to purchase new shares The right 
states rhe relerant 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 or the option Since issuing rights is costly, it is in the firm's 
interest to insure the success of the offering A lower subscriptron price for the 
rights provides this insurance, a lower subscription price raises the market value 
of the right and reduces the probability that at the expiration date of the rights 
offering the stock price nil1 be below she subscrrption pnce Tbere fs a cor- 
respondingfall in the market value of the stock, but this fall is Ilke a stock split 
It does not affect the wealth of the o\\ners of the firm I 

If the shareholder does not exercise his nghts, or does not sell his rights to 
someone who \ \ i l l  exercise the rights, his wealth IS reduced by the market value 
of the rights Thus the firm can make the probability of failure of the rights 
offering arbitrarily small by setting the subscnption prtce low enougb 
Thus, since rights offerings and underwitten offerings can be specified so that 

the amount of capital raised by each is essentially equivalent, the decision as 
to whrch method to employ depends on the costs, the firm should employ that 
method which has lower net costs 

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

"EYpenses involved rn a preemptive common stock rights offerrng are signifi- 
cantly grealer than expenses involved rn a direct offering of common stock 

'The adjustment for the 'split effect' of a rights offering can be calculated as follo\hs The 
ex-rights pnce of the shares, P*, equals the with-rights price, Pnr minus the \slue of the right, 
R 

Ignoring the 'option value' OF the right, the market latue of a rtght IS the d&rence betwen 
the ex-nghts pnce and the subscription pnce, Ps, divided by the number of rights requlred to 
purchase one share, n 

Substituting the second expression mto the first and simplifymg yields 

P, P, - R. 

R = (P=--P.)ln 

P* = (nPw+P,)/(n-+l) 
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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.” 

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: (I) 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 s t ~ d i e s , ~  
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 
million issue the cost difference is 3.82 percent, or $3,820,000.4 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 
OCCUTS because extras are omitted. Extras refer to the warrants which are 
associated with some underwritten issues and are used as partiat payment to the 
underwriter. The warrants are options which are usually convertible into the 

*Cornonwealth Edison Proxy Statement, 1976. 
3See SEC (2940,1941, 1944,1949,1951, 1957,1970,1974). 
%ne empirical regularity in the data presented in table 1 should be noted. To a first approxi- 

mation, the differences in costs among financing methods are explained by the ditferences in 
underwriter compensation. Compare ‘Other Expenses’ for Underwriting and Rieshts with 
Standby Undeolvriting with ‘Total Costs’ for Rights. 



I 
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stock of the firm at prices ranging fiom well below to considerably above the 
offering price When the underttriters acquire these Hartants at a pnLe below 
their market value, this represents a form of compensation to the undcrwriter, 
and i t  IS not included tn table 1 

Although extras have historically been most often associated with new issues, 
their use in the compensation of underuriters of seasoned firms IS not unusual 
For the years 1971-1972, the SEC (1973) reported that of the 1,599 issues which 
were under\iritten, 530, or 33 1 percent, included ettras Hot\ever, since extras 
wre  included primarily with the smaller offerings, the total dollar rolurne of 
issues with extra compensation \\as only 7 percent of the gross proceeds from 
all underwritten offerings 

The acerage exercise price of the marrants granted as a percentage of the 
offering price was 1 1  72 percent A lower bound on the \slue of the option is 
the difference betneen the subscription price of the offrrrng 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 inanaping mestment banker at  a 
minima1 price, usually one to ten cents. the options appear to be significaatly 
underpriced The SEC also found that the aterage ratio of shares granted the 
undernriters through extras to the number of shares offered in the undertcrrting 
\\as 7 99 percent To assess the impact on the figures reported in table 1, assunie 
that the value of the warrant is 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 
\tarrants received as extras to shares offered through the underitriting is 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 iii table I understate the underwriters’ compensation on the order of 
50 to 100 percent 

3 3 Utirepot tcd out-of-pocket eipenses 

Such items as the opportunity cost. of the time of the firm’s employees and 
postage expenses6 are not included in the summary of costs reported in table 1 
Honever, unreported employee expenses are unlikely to explain the deviations 
reported in table I For a $15 million issue, the 5720,000 difference would not 
be explained if 20 employees Mith an  average salary of $30 thousand worked 

5This is a conserratlie estimate of the d u e  Merton (1973) has demonstrated that the lower 
bound on the value ol  an option i s  the difference betrreen the stoch price and the discounted 
ewcrse price 

641though postage expenses are not reporied to the SEC. estimates rrere obtained from 
sumiaries of expenses reported to the Ne\) York State Public Iliilities Commibsion lor a 
sample of firms For the sample, the maximum postage expense as a percentage of rota1 
proceeds rras one-tenth of one percent Ecen if this were understated by a factor of [en, it 
would be of insufficient magnitude to explain even the smaIlest reported dtfference in COJ~S 
Moreover, the marginal postage expense could be reduced to zero by mailing the rights *lib 
other required mailings, such as dividend checks or quarterly reports 
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full time on a rights offering for a year For a $300 million issue the difference 
in reported costs of underwriting versus a rights issue exceeds $1 I million, i t  
would require over 350 man-years to explain this difference 

It should be noted that expenses allocated to raising capital do nor reduce the 
tax liability of the firm ' These expenses are deducted from the capital account 
without affecting the income statement Thus, the use of internal resources can 
1ov.er the  tax IiabiIitj of the firm if i t  is more expensive for the Internal Revenue 
Service to monitor the allocation of internal resources between capital raising 
activifies ard other actibities In the above examples, if the firm's marginal tax 
rate is 50 percent, and if they $%ere able to deduct all their \\ages for tax purposes, 
thc required number of man-yews to explain the reported cost differential .rsould 
be doubled 

There are strong reasons to belleke that table I also onlrts significant un- 
reported costs of the issuing firm's employecs' time for underttritten offerings 
There dre iniportant parameters (e g . the offering price and the fee structure) 
which must be negotrated beween the undcru riter and the representatives of 
the firm, these parameters hale jtealth implications for the owners of the firm 
as well as the undervrriter Such negotiation can belengthy and usually directly 
involves top management These unreported costs of underisriting must be 
significantly greater than the casts of setting a subscription price for a rights 
issue, since the subscriptron price has no wealth implications for the obrners of 
the firm as long as it is loiv enough to ensure that the rights will be exercised 

Moreover, with an underwtten issue the firm has the same tax incentires to 
substitute Internal for external resources I f  it is more expensive for the IRS to 
monitor the allocation of costs of rnternaIly acquired resources to capital raising 
activities than of those uhich are externally acquired Thus, it is not clear that 
rtghts offerings employ ferser unreported internal resources than do under- 
written offerings 

3 4 Costs imposed directij- oti diureholders 

If a shareholder chooses to sell his rights, he incurs transactions costs and tax 
Iiabilities These costs, although not borne by the firm, are relelant because they 
affect the uealth of the owners 13 

'If tbe firm sells bonds rather than stock, the cosis of selling the issue can be amortized o'cec 
the life of rhc issue In no case, howver, may these costs be evpensed either for tax or reporttng 
purposes 

8There is a limited benefit from issuing rtgbts to the onnners of the firm under Regulation T, 
the Federal Reserve regulation restricting margin credit For an omer \\ho Hishes to bomou 
to acquire additional stack, Reg T provides for the establishment of a 'Special Subscriplion 
Account' which lohers the effective margin requiremenl by pennitling a customer to purchase 
on an installment basis a margin security acqwred through the exercise of subscnption rights 
expiring within 90 days Under this provision, 75 percent of the market value of the acquired 
stock can be borrovced initially Quarterly installments are requlred over a 12 month period to 
bring the positron up to proper margin 



To determine the impact of the selling costs, let us assume generally extreme 
values for the relecant parameters For small dollar transactions (less than 
%l.OOO), the brokerage fee can be as much as 10 percent And for rights, the 
bid-ask spread can be as high as 10 percent, this represents another selling cos1 
I f  half the bid-ask spread i s  taken as an implicit selling c w t  the total cost can 
be as much as IS percent of the value of the rights To make the figures com- 
parable to those in table 1, calculate transactions costs as a fraction of the 
proceeds of the offering to the firm The I5 percent must be multiplied by the 
ratto of the ~ I u e  of the rights to the total proceeds For the offerings in the 
sample. this ratio was approximately IO percent If all indiriduals sold their 
rights, transactions costs nould be 1 50 percent or  the proceeds. a figure IeqS 

than the difference in transactions costs for any reported isbue size But rights 
offerings are generally 50 percent subscribed by e\isung 4ereholders \\ ho do 
not be31 these transaction, costs * O  Therefore this  cost appears to be lew than 
one peicent 

Selling rights also has tax consequences for the shareholdel Far tax purpose<. 
the cost basis of the stock niust be allocated between the stock and the rights 
nhen the rights are receired based on the marhet \slues of the rights and stock 
at that tune I f  The acquthition ddte of the rights Tor f c k  purposes is rhrl date on 
nhich the m c k  iwrng the rights i s  acquired If  the stock has risen in talue 
since it  uas acquired. a rele\ant cost of emplojtng n rights offerinp IS the 
ditrerence betneen the shareholder tax Iiahility incurred lion and the present 
ralueofthetauesn hrch nould hate been pad had the righrs mue nor occurred 

To determine the impact of this cost again postulate generally extreme values 
for the relewnt pardmeters Assume [ I )  t h d t  the marginal tax rate for the 
average shareholder IS 50 percent (note this irould be an iinattainably high rate 
If the capital gain irere long term), (2) that in the absence of the rights offering 
the taxes could habe been postponed foreler (3) that the allocated ca:rtsh basis 
for the rights i s  50 percent of the current rights prrce (4) that the ratio of the 
l ahe  of the rights to the proceeds of the  Issue IS 10 percent, and (5) that only 
20 percent of the current stockholden subscribe to the riehts offering In thls 

'Note ihni ziiice the e\penses sssociared uith raising equit? capital are not tax drductrbts. 
these figures are cornparablc \\ithout luriher adjustment 

l o  Estimates var) bur ballpark figures on how in\estors react [io rights offerings] are Ps 
follons SO", exercise their lights Jon, \ell out for cach, and IOn, do nothing [ Vanishrnp, 
Right$' { hlav 2. 1977) Borroa s p 75 ] 

" I f  the far market ialue of ihe rights I:, lecs than filrssn percent 01 the taw market \due 
ofthe stock, the shareholder can choose to set the basis of the rights at zero ledtmg unafected 
the basts 01 the stock The shareholdcr might choose this allcmaIi\c if the ~ o s t  or the book- 
heeping exceeded the present U l U e  ot the tax sa\*ing or 11 he anticipated k i n g  in 3 hrFher l3x 
bracket H hen his remaining holding> \we  sold 
"See Bailey (1969) for a discussion of the eHecti\e rate ofcapi&-il gams tax, dimxmled to 

reAeci the liabiliiy dererral 
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case, the cost would be 2 percent of the capital raised by the firm This is less 
than any reported cost differential in table I 
One other argument involving shareholder-borne costs has been offered by 

Weston and Brigham (1975) They argue that In a rigbts offering some stock- 
holders may neither eyerasc nor sell, and by allowing their rights to expire 
unexercised they incur a loss l6 However, if an oversubscription privilege i s  
employed with the offering, current owners in the aggregate receive full market 
value for the shares sold Admittedly, the otersubscription prrvdege affects the 
distribution of wealth among the owners, but It does not impose costs on owners 
as a whole 

4. Securitv price behavior associated wrth rights and undern ritten offering 

4 i Rights ofenrigs loiter the stoc. h prier 

"A rights offering, under market condttions then existing, could \\ell hale 3 
long-term depressing effect on the marhet price of the  stock "l'  

Given the investmrlnt polic) of the firm, a rights offiring ivrll lolber the price 
of the stock in both the short run and Jn the long run as AT&Ts P r n y  
Statement suggests But this 1s irrelevant to the choice of financing methods 
because the drop i n  price is not a reduction in the walth of the owners and thus 
cannot be considered a cost of a rights issue 

The fall in the stock price \ihen rights are issued can be illustrated by the 
following argument Rights give the shareholders the option to purchase new 
shares at less than market prices Other things equsl, the total market value of 
the film after a rights offering, V,  will'then be the pretious value, I" plus the 
subscrtption payments, S 

Y = V ' + S  ( 1 )  

The per share price before the offering is V'/rt? where I ;  is the numbei of old 
shares If nz new shares are sold, the per share price aFter the offering, 
(V'+S)/(n+rn) must be less than the price per share before the offering'* 

'If iaxes were important, fums would avoid righis offerings rchen share prices had nsen 
Hovreser the evidence presented in table 2 shows that, on a\erage, firms have had abnormal 
posiiive price changes during the I2 months before an olfenng 

'%tockbrokers holding securities for safekeeping do not alto% the warrants to expire 
unexercised If  no instructions are receibed, the broker will sell the rights immediately before 
expi rat ion 

L7Amencan Telephone and Telegraph C o t  Notice of 1976 Annual Meeting and Proxy 
Statement 

iBAlso note that arbilrage profits must not be ajailable When a stock trades ex rights, a 
right is issued for each share outstanding At the ex rights date, the expected change in the 
stock price must equal the expected Galue of the right, or profit opportunitces Mould exist rf 
the sum of the ex rights value of Ihe stock plus the value of the right at the ex rights dale \\ere 
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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) a rights offering lowers the earnings per share of the firm.I9 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,20 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, 

where Rj,  is the retum to securityj in month t, adjusted for capital structure 
changes (including rights offerings) and R,,,, is the retum to  the market portfolio 
in month t. 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 t = 0 for the month of the rights offering, I used the estimated 
eJ and to calculate the ej, for each security for the 25 months around the 
offering. I then calculated the average residual over all firrns for each month 
in the interval - 12 to -i- 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 

- 
systematidly 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'l[nus, 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 wiIl result in slightly Iess dilution, higher equity 
value per share and better earnings per share.' [commonweaith Edison Proxy Statement, 
1976.1 

ZoE.g., Coaunonwealth Edison suggests, 'Seiling ptessuras often unduly depms 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 stockholdas do not exercise 
their rights but offer them for sale, the market value of the rights is driven fat too low. 
Outsiders are then able to benefit by seliing iargc mounts of stock dun'ng the offedng period 
while buying rights for almost nothing and then exercisiing their rights to purchase stock at a 
disoount 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 ail insignificantly different from zero21 and there is no significant s i g n  
pattern in the time series of average residuals. The cumulative average residuals 
in table 2 are also at approximateIy the same level three months before the 

TabIe 2 
Summary of average residual and cumulative 
average residual analysis of 853 rights off&@ 
between 1926 and 1975 for the 25 event months 

[-12 to $12) surrounding the offer datc. 

Event Average Cumulative 
month residual average 

- 12 0.00721 0.00721 
-11 0.01004 0.01725 
- 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 0.01 334' 0.06765 -- 3 0.00662 0.07427 
- 2  0.01 624" 0.09051 
- 1  - 0.00649 0.08401 
0 -0.00739 0.07663 

4 - 1  0.00779 0.08441 
+ z  0.00412 0.08853 
+ 3  0.00405 0.09258 
4-15 -0.00110 0.09149 
4 - 5  -0.00047 0.09102 
+ 6  0.00053 0.091 55 
3-7 -0.'00338 0.08817 
4-8 --0.00387 0.08430 
+ 9  0.00256 0.08686 + 10 -0.00264 0.0B422 
+ll -0.00013 0.08408 
4- 12 -0.00476 0.07933 

'Greater than 20: (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. 

atAs an estimate of the dispersion of an average residual, the approximation 
0 2  = Qz& 'X1- r ')IN 

was emp!oyed where nay is the van'ance of the market returu, r2  is 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 uM is 0.089 [from Black Jensen %holes (1972)], r2  = 0.25, and 
N = 853 thm uZ = O.ooOo28 and u = 0.00528. 
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The results presented in table 2 are consistent with previous studies of thls 
question Nelson (1965) examined all the rights offerings by firms listed on the 
New York Stock Exchange between January 1, 1946 and December 31, 1957. 
He found after the price series IS adjusted for the 'split effect' In the rlghts 
offerings and general market movements are removed, prices SIX months after 
a rights offering are not significantly different from prlces six months before the 
offering '' Scholes (1972) found that the price of shares generally rose in 
value before the issue, feil 0 3  percent during the month of the issue, but 
experienced no abnormal gains or losses after the issue 

O2 1 

I I I 1 
-I2 -6 0 6 12 

EVENT MONTH 

Fig I Plot of aterage residuals for 853 tights offerings betwen 1926 and I975 for the 25 event 
months [- 12 to -f- 121 surrounding the offer dale 

4 2 Underwriters increase the stock price 

Some argue that underwriters cause an increase in the stock price ( I )  by 
increasing 'public confidence' through external certification of the legal, 
accounting, and engineering analyses and (2) by the selling efforts of the under- 
writ iog syndi~ate.~ 

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

22The 'split effect' adjustment used by Nelson 15 derived in footnote I 
23See e g Bugham (1977, pp 473-4741 
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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 0.0026% 
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 oKcr date for either underwritten offerings or rights offerings. 

-2 0 ..----------------- u- ---- ----- 
- o ~ o o 6 0 j ~  ----- a 

0.0075 ---I--- I I I I 1 I 

-40 -30 -20 -10 0 10 20 30 40 

EVENT DAY 
Fig. 2. Differences in daily returns between a portfolio of 52 rights offerings and a porlfoIio of 
344 underwritten offerings for the 81 event days I-40 to 4-40] surrounding the offer date. 

(Portfolio weights are adjusted so tbat the two portfolios have the same beta.) 

That underwriters are irnable to ,aerierate abnormal positive price behavior 
should not be surprising. The firm always has the option of disclosing more 
iuformation 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 
DiRerences in dairy returns betwen a portfolio of 52 nghts oferinw and a 
portfolio of 344 underwntten offerings between January 1971 and December 
3975 for the 41 event days [-20 to +:Oj surrounding the offer date (Portfolio 

weights are adjusted so that the two portfolios have the same beta ) 

Event Rights average Underwritten Difference Cumulative 
day return average return (rights-und 1 ditferencc 

- 20 - 19 
-18 
-17 - 16 - 15 - 14 - 13 - 12 
-11 
-10 
- 9  
- 8  
- 7  
- 6  

c 
- 3  
- 2  
- 1  
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
/ I  
12 
13 
14 
15 
I6 
17 
I8 
19 
20 

- 

-0 000363 
-0001642 
0 000072 

-0 001325 
-0001134 
-0 002865 
-0002245 
-0 OW71 
0 001722 

-0 002834 
-0 001226 
0 001961 

-0 004966 
0001031 
0 ob2433 

-0 002373 
0002180 
0 001 978 

0 004425 
0001413 

-0 000000 
0 003127 

-0001182 
0 003059 
0 005388 
0000311 

0 004396 
0 000851 
0 001601 
0 004703 
0 002369 
0 004764 

-0000734 
0002944 

-0 OOl089 
-0 OO18O9 

- 0 000570 

-0 002551 

0 001228 
0 000169 

-0 000823 

-0 003007 
-0001523 
-0001361 
0 000175 

-0000231 
-0001229 
0 000732 
0 000949 
0001110 - 0 oO0264 

-0000125 
0 000960 
0001151 
0001327 

-0001257 
0 003069 
0001384 

-0 001283 - 0 000557 
- 0 000803 
0 000583 
0 m 5 4  

-0 000605 
-0 000700' 
- 0 001 195 
0000710 
0 000477 
0 000206 
0001072 
0 ooD22l 
0 0 7 2 0  
0 000768 
0000099 

-0 000502 
-0 o00495 
-0 000527 
-0 000790 

0003065 
-0002196 
0 000458 
0 00071 I 

0 002646 
-0 ooo120 
0 001433 

-0 001500 
-0 000902 
-0 001636 
-0 002977 
- 0 005410 

ooO0611 - 0 002570 
-0001l02 
0 001000 

-0006117 - 0 000296 
0 003690 

-0 003442 
0 000797 
0 003262 

-0oooO1.3 
0 005228 
0 000829 

-0 oooO54 
0 003732 

-0 000482 
0 004254 
0 004577 

-0000166 
-0 002757 
0 003324 
0 000630 
0 000881 
0 003934 
0 002271 
0 005267 - 0 000239 
0 003471 - 0 000299 

-0 004874 
0 003424 - 0 000289. 

-0001534 

0 002646 
0 W2526 
0 003959 
0 002458 
0 001556 - 0 oooO80 

-0 003057 
-0OOM77 
- 0 007866 
-0 010436 
-0011538 
-0 010537 
-0 01 6654 
-0 016950 
- 0 01 3260 
-0 01 7702 
-0 016905 
-0013642 
-0 01 3656 
-0 008428 - 0 007598 
- 0 007653 
-0 003921 
-0004403 
-0000149 
0 004428 
0 004262 
0 001 505 
0 004829 
0 005458 
0 006339 
0 010273 
0012544 
0 01781 I 
0 017572 
0 021 043 
0 020744 
0015870 
0019294 
0 019004 
0 017471 
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IeveJ of disclosure The underwriters will request that level of disclosure for 
which the marginal private costs and benefits t o  the underwriter are equal 
Given the legal liability of underwriters under the 1933 Act, the incentives of 
the firm and underwriter can differ Any divergence from the level of disclosure 
which maximizes tbe market value of the firm imposes a cost OR the shareholders, 
and underwriters do ask for ‘comfort letters’ from accountants, frequently 
requiring expensive auditing procedures not produced without underwriters 
Thus, I conclude that the disclosure incentives of the underwriters lead to an 
over-investment in information production However, the costs of this over- 
investment should be reflected in the figures in table I 

4 3 Do tindencrirers underprice the securities 7 

In Ibbotson’s (1975) study of unseasoned new issues he found that the offer 
price on average is set I 1  4 percent below the market value of the shares If 
seasoned new issues are also underpriced, the difference between market value 
and offer price Mould represent anotHer cost of employing underwriters 

There are reasons to believe that underwriters underprice the seasoned new 
issues For a firm commitment undenvritmg agreement the Rules of Fair 
Practice of the National Association of Securities DealersZ4 require that once 
the offer price IS set, the underwrrter cannot sell the shares at a higher price. 
If the offer price is set above the market value of the shares excess supply results 
Jfthe offer price presents a binding constraint to the underwriter, the limit order 
placed with the specialist by the managing underwriter results Jn the purchase 
of addrtiona1 shares at the offer price If continued this purchasing \\odd muse 
the underwriting syndicate to break Since very few underwriting syndicates 
break,’’ the implication must be etfher 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 issues (I e ,  underpriced issues for which there is srgnificant excess 
demand) the underwriters allocate the shares to preferred customers One way 
to achieve preferred customer status is to purchase issues for ichrch there is an 
excess supply Secand, underwriters employ ‘swaps’ In a swap, the underwriter 
buys another security from a customer while selling the underu ritten security at  
the offer price Through this tie-in sale, the underwriter can shift the profit or 
loss These two tying arrangements altow the underwriter to minimize the 
impact of the regulation 

24Although the rules of fair practice %ere established by the NASD, and not Congress or 
the SEC, there 1s little difference in the impact These rules are a response to the SEC‘s self 
regulatory positron If the SEC found them unsatisfactory the SEC could establish supersedmg 
regulalEon 
zsSee Hstory of Corporale Finance f i r  the Decode (1972) 
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To see ifseasoned 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 rdquaite 
data, the average return from the dose to the offer price IS -0 0054 and the 
average return from the offer price to the close on the offer date IS +O 0082 
For the 260 days around the offer date the average daily return is 0 0005 with 
a sample standard deviation in the time series of average returns of 00013 
Therefore, both figures, although much smaller than the 1 I 4 percent found by 
Ibbotson, are significantly different from the average darlj return 26 Thus the 
underpricing imposes an additioiial cost on the owners of the firin of behteen 
0 5 and 0 8 percent of the proceed., of the issue, a cost which 15 not reflected 
111 table I 

5. Rliscellaneous arguments favoring undernritten offerings 

5 I Itisittatice 

I t  ts frequently argued that employing at1 undewritei pro.rrdes an 'insurance 
pol~cy . reducing uncertamty of the offering's success In effect. the firm 

'60ne diKerence bet\\een Ibbotson's unseasoned issues and the seasoned t w e s  e\anirnd 
here IS that the unseasoned shares trade on the OTC mariet One hlputhssis rrhich has been 
suggesfed to explain the differences in the results IS that the underpticing 13 a method of com- 
pznsating the underwriter for maintaining a secondarb market in the security Although the 
argument can explain s h y  underu riter's compensation (including underpricing costs) for un- 
seasoned iswes 15 higher than for seasoned issueq i t  doea not explain the differential undei- 
pricing 

27Another ljpe of 'insurdnce' might th. relrrant If  matrrtal errors dre found I R  the regis- 
tration statement of a public issue, partie, uhaallege damage can bring suit The suit typically 
names as co-defendants the firm, the board of directors or the firm, the firm s accountants, and 
the firms undertsriter If the underwriter assumes a large share of the liability for the error, 
sheltering the firm from suit, then the undcnrriter \\ill receile a normal compensation for 
bearing that nsk 

Direct elidenee on the hypothesis that undenrriters reduce the firm's ltabili!y in case of a 
suit IS expemire to obtain, economic studies of securities lraud suits hale not been published 
Ho\re\er indtrect etidence suggests that thi-, factor cannot be of a sufficientl) large magnitude 
10 mahe this an importanr Factor in the choice of undernritten iszueb oter rights issues First, 
damage must be demonstrated - I e in addition to finding a material misrtatement in the 
regiskarton statement, the share price must ha\e fallen atier the offering Second, the under- 
sriters explicitly seek to limit their Iiahilit} as ntuch ;IS is lcgsll) ieasible '[fszuer-Under\\rirer 
Indemnification1 agreements are uni\srsalh used in todag 5 underwiling These agree- 
menh, although tar) ing in specific language proride essentially for indemnih'carlon or the 
'passirel>' lutlty party bv the party 11 hose omisions or misstatements !\ere the source of the 
Iiabilitj ' (See 'The Expanding Liabilin of Securit) Underurticrs', Duhe LUII Jortr~iuf, Dec 
1969, pp I191..1246 ) Thus under\\ritera contracts seek to mininiize their exposurz in this 
area Third i t  the cowls imposed a significant share of thi. responbibilit} Tor marerial errorb 
on the underHriter, i t  uould beexpected that accounting firms uould recognize this b> oRering 
IoHer rates for securities uork IO firms employing underwriters This does not seem to be 
thecase At lea51 15 hen this isme \\a5 raibed \%ith setera1 partners of eight h g  accoun:rng firnls, 
thi, rRea \%as denied The judicial procedure tends 10 male the Iiabilit) of each or the groups 
of defendants in this tjpe ol buit rirruaflj rndepznJent. 
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purchases an option to sell the shares to the underwriter at the offer price 
(See Appendix 2 ) Note four things about this option First, in an underwitten 
issue, the offer price IS not set generally until within 24 hours of the offering 
when the final agreement is signed, and hence the ner proceeds ale not deter- 
mined until that time Second, as shown in section 43, the offer price on 
average IS set below the market value af the stock Thus, the firm purcbases a 
one-day option to sei1 shares at adiscount of+ percent below therr market talue 
Thrrd, subject to certain conditrons specified in the letter of intent, the under- 
wrrter has the option of backing out of the tentative agreement until the date the 
final agreement 1s signed Thus, the 'insurance policy' 1s of limited value because 
its effectitt duration is short Fourth, as argued above. the subscription price 
for a rights offering can be set low enough so that  the probability of failure OF 
the rights offering becomes nrbitraril) close to zero So an alternate source of 
'self-insurance' is available through the rights offering For these reasons, the 
possible value of the 'insurance policy' associated with underwritten issues must 
be small 

5 2 Timing 

Cornmonmealth Edison claims that the proceeds of an underttritten i m e  are 
atailable to the firm sooner than in a rights issue 2 8  But tlming benefits provided 
bq underwriters must be small First, the settlement date for an underwritten 
Issue is generally seven days after the offer date, while the settlement date for a 
rights offering is generall) seven days after the expiration of the offering Since 
the offering generally lasts about 18 days, any reasanable estimnte of the cost 
in terms of the lost interest which \+auld be imposed on the firm by \\aitrng 
that short period of time \\odd hate to be small Second, since i t  is not expected 
that the  rights will be elerased prior to their e~piration, '~ the owners of the 
firm hate the use of the funds during the period of the offering Thus, the time 
period \%hich entails an opportunity cost of the funds IS reduced to a seven- 
to ten-day period both for rights and underwritten offerings Third, if the 
sertices provided by the underwriter and transfer agents are competitikely 
supplied, the fees charged will reflect the opportunity cost of the funds at their 
disposal This would imply that the timing cost is impounded In the figures in 
table 1 And fourth, unless there is an unforeseen urgency associated wrth 
obtaining the funds, the firm can simp!> initiate the rights procedure 3t an 
earlier date 

Moreover, undei certain circumstances, the registration procedure Isith the 
SEC is simpler when a rights issue IS emplojed It IS iny beliitf that  \\rth a rights 
offerrng, the SEC is  more likely to presume n regiilar dialogue betneen the firm 
and its owners and thus impose less restrictite d~sclosure requirements There- 

28Commonwealth Edison Proxy Statement, I976 
29See Merlon (1973) or Smith (1976) 



fore, the time untii the registration becomes effective can be expected to be 
shorter with a rights offering than with an underwritten offering. Th~s shorter 
registration time reduces the total time from the point where the decision IS 
made to raise additional capital to the receipt of the proceeds. 

5 3 Distribution of ownership 

Weston and Brigham (1975) argue that underwriters provide a wider distnbu- 
tion of the securities sold, 'lessening any possible control probtem' Since 
change in control may resuIt in a change in management, this is likely to be a 
relevant issue for the current management. Yet it IS 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 is any better (1 e ,  will price the firm any higher) 
than another group 

Furthermore, it is not obvious that undenvriters wdl achieve a wider dis- 
tribution of ownership than will a rights offering For most rights offerings of 
listed firms, the consensus among investment bankers is that the subscription 
rate of the current owners of the firm ranges from 20 to 50 percent It is difficult 
to estimate what peicentage of an underwritten issue IS purchased by the 
current owners of the firm, but there IS no reason to believe it is zero Further, 
underwritten issues seem to attract more instrtutronal 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 i t  is not clear that 
management, even if concerned with control issues, should prefer the use of an 
underwriter 

S 4 Consulting advice 

Van Horne (1974) suggests that 'advice from investment bankers may be of a 
continuing nature, with the company consulting a certain investment banker 
or group of bankers regularly' It is more expensive for the firm to compensate 
the investment banker for future consulting services by includrng in the under- 
writing fee a payment for the present value of the expected advice Costs incurred 
i n  raising 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 Its cost for a firm with a marginal tax rate of 50 percent 

5 5 Expected legal costs 

If there were a law, regulation, or merely an unresaIved judicial principle 
whch mght impose additional liability on a firm using rights @Rerings, then the 



expected legai costs of using rigbts could explain the observed use of under- 
writers But I can find no differential legal liabrltty associated with the use of 
rights offerings 

5 6 Selectron bias 

If the firms which employ rights offerings were systematiwlly different from 
the firms which employ underwritten offerings, then the observed cost differences 
couldbeattributabletoseiection has  It cou'ld be that if the firms uhich employed 
undenbriters had used rights, their expenses nould have been greater 

There IS a significant difference in the betas of the firms in the two groups 
1 calculated the betas for those firms in the sample which were listed on the New 
York Stock Exchange and included on the daily CRSP tape The average beta 
for the 344 underwritten offerings is 0 731 with a standard deviation of 0 560, 
and the average beta for the 52 rights offerings is 0 493 with a standard deviation 
of 0330 But 1 can find no other systematic difference betueen the t ~ o  
populations 

Examination of the data shows simrlar distributions of firms across industries, 
80 8 percent of the ftrms employing rights and 73 2 percent of the firms employ- 
ing underwntten offerings were utilities (electric, gas, or telephone compaoles) 
I attempted to predict the choice of undemritten versus rights offering based on 
the folloning vartables (1) the percentage of the firm which IS sold through 
the offering, (2) the market value of the firm. and (3) the %anance of the returns 
on the stock The r2 for the regression is 0 016 None of the f statistics for the 
variables appears to be significant 

Although differences exist between. the two sets of firms, the nature and 
magnitude of the differences seem insufficient to account for the observed COS[ 

differences 

6. A monitoring cost hypothesis 

6 I Why not monitor the choice olfinaticr~ig method 

My exarninatron of alternatike financing methods suggests that rights offerings 
are significantly less expensive than underwntten offerrngs Yet underwriters 
are employed in over 90 percent of the offerings studied One hypothesis con- 
sistent wth the evidence IS {I) managers and members of the. board of directors 
receive benefits from the use of underwriters which do not accrue to the other 
oitners of the firm, and (2) the expenses shich 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 monrtoring 

Managers or members of the board ofdirectors may recommend that offerings 
be underwritten because their welfare increases as a by-product of the use of 



underwriters i n  several ways ' O  First, firms frequently include an investment 
banker as ct member of the board of directors It IS in his interest to lobby for 
the use of underwriters. particularlj the use of his investment banking firm 
as managing underwriter Second, there IS the possibility of 'bribery' This may 
bc simply consumption for the managers and directors through Nining  and 
dining" by the underitriters But there is a more important possibility 111 3n 
underwritten issue, if the offer price is set below the market value of the shares, 
the issue n i t 1  be oversubscribed To handle this excess demand, undernrrrters 
ration the shares In the rationing process the underwriters presumably favor 
their preferred customers, and prefei red customer status could be given to key 
iilanagemenr people or members of the board of directors affirms employing 
the  underwriter This form of paymenr Houtd be ktrtuaily rmpossible to detect, 
since the shares the officer of Company A wuId 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, rf underwritten offerings produce a wider distribution of 
ownership than  rights offerings Finally, managers \\hose compensation i s  
a function of reported profits \\ill prefer an underariter's fee which includes ;L 
payment forfutuieconsultingadnce, the manager's compensation w i l l  be higher 
because payment through underwriting does not affect reported profits while 
separate billing for consulting does 

Jensen and Meckling (1976) show that the costs which the niaitagers and 
directors can impose on the other ouners of the firm are limited by the costs of 
monitoring their activities Thus the cost to shareholders of monitoring the 
method of rctarngcapltal must begreater than the costs imposed by the financing 
method chosen Given thc dispersion of oicnership in modein corporations. the 
benefit to any single shareholder from voting his shares is mall Thus the costs 
that he would rationally incur in votin_g are small,32 and the iesources the 
shareholder would rationally de%ote to deciding \chether a 'yes' or 'no' vote is 
more in his interest are few Moreover, loting procedures in most corporations 
ensure that management has a disproportionate koice in the outcome Manage- 
ment IS often assigned iotes by proxy, and in many firms management has the 

3oCertain management compensation plans, such as stock option plans, make managers' 
compensauon a function of the price of the firm's shares I f  l e  mrnpnsat~o~ plan were not 
adjusted to reflect the effect of the rights offering on the sbare pnce, management could be 
expecied lo provide a strong lobby in favor of employing underwriters In fact. ho\\ever, 
employee stock option plans have general clauses calling for adjustment of the terms of the 
plan to reflect relevant capital structure changes Furthermore, most plans include specific 
reference to rights issues Thus, agency costs resulting from compensatron plans do not seem 
to offer an explanation of the observed behavior 

31This argument IS similar to that of Manne (1966), especially Chapter V 
3'See Downs (1957) Basically. rf a person owns 100 shares in a h, his vote only matters 

if the vote is tied or his 'side' would have lost by 100 votes or less The probabiiity is low that 
out of 50 miltion votes, the issue will split that way Thus the expected benefit (benefit times 
pmbability) of voting IS very small 



po\$ei l o  iote unreturned proueb They are also perinitted to iote proxies on 
specific questions uhen the stockholder does not specif) a choice These factors 
raise the cost of monitoring management 

6 -7 Tltc pi twitpm e t iglrt as a )iiotiiiot 1tig tool 

There appears to be a ION cost method of monitoring the use of underitriters 
the preeinptive right The preemptive right IS d pio~ision ishich can be included 
in 3 hrm s charter requiring rhe firm to offer any lie\\ common stock first to its 
existing shareholders But the inclusion of the preemptite right does not solve 
the problew firins c3n still emplo} undernrirers through a standby under- 

-- 20- 

- 20- 

I -I1 +---------- - 
-40 -30 -20 -10 .i) 10 220 3 3  40 

EVENT MONTH 

Flg 3 Plot ofawtage residuals from 99 firm5 \\hich rerno\ed ihe preemptne right from their 
corporate charier Tor rhe 81 m n i  months 1-40 IO +4OJ surrounding the month of remo\al 

writing agreement Since the figures in  table I suggest a negligible difference in 

costs betseen a firm commitnient underttritten offering and a rights offering 
a i th  astandby undemrtting agreement u hat becomes important IS not a require- 
ment to use rights, but a prohibition against using undernriters 

To test the hypothesis that the impact of removing &he preemptibe right from 
the corporate charter is negligible, I collected a sample of 89 firms listed on the 
New York Stock Exchange uhich have remmed the preemptire right The 
resuits of this study are presented in table 4 and figure 3 The average resrdual 
I n  the month of remobal is 0277 percent. and the mean average residual for the 
six prior months is 0 309 percent There IS no apparent Impact 

1 belteve the results In table 4 provide a plausible explanation for v.hy the 
intellectual level of the argument rnvolving the preemptive nght IS so ION on 
both sides of the questton For example, the above quotes from Commonuealth 
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Table 4 
Summary of residual analqsis of 89 firms which removed the preemptike right from their 
corporate charter for the 81 event months [-40 to +#I surrounding the month of removal 

Cumulative Cumulative 
Event Average average E%ent AIerage a\erage 
month residual residual month residual residual - 
-40 - 39 
-38 - 37 
- 36 
- 35 - 31 
- 33 - 32 
-31 - 30 - 29 
-28 - 27 - 26 - 25 
- 24 
- 23 - 22 
-21 
- 20 - 19 - 18 - 17 
-16 
-I5 - 14 - 13 
-12 
-11 - 10 
’- 9 
- 8  
- 7  
- 6  
- 5  
- 4  
- 3  
- 2  
- I  
0 

-000995 
- 0 00382 
0 01 999 

-0 00258 
-000160 
-0OCM14 
0 00842 

-0 00238 
0 00483 
0 00375 

-0 00419 
-0 00632 
0 00082 
001337 
0 01839 
O O l J 4 0  - 0 00397 
0 00800 

-000102 
-0 oooO7 
- 0 0072 
0 00602 - 0 00067 

-0 01032 
001575 
0 01608 
0 00828 - 0 00943 
0 01496 

-0 00183 - 0 00833 
001103 
000138 

-0 00185 
-0 Wi70 
0 00508 
0 00998 
0 00816 
0 00477 - 0 00782 
0 00277 

-000995 
-0 01376 
0 00623 
0 00365 
0 00205 - 0 00209 
0 00633 
0 00395 
0 00878 
0 01 254 
0 00834 
0 00202 
0 0028.4 
001621 
0 03460 
0 04900 
0 04503 
0 05303 
0 05201 
0 05195 
005123 
0 05725 
0 05658 
0 04626 
0 06201 
0 07809 
0 08637 
0 07694 
0 09190 
009007 
008173 
0 09277 
009415 
0 09230 
o m 0  

0 10566 
0 11382 
0 I I859 
0 11078 
0 11355 

a 09568 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
J9 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

0 00363 
0 00028 
0 00293 
0 00276 
0 00101 
0 00336 

-0 00017 
-0 00537 
0 00963 
OoooO2 
0 00406 

-0 00446 
- 0 00855 
0007,lO - 0 00696 
0 00903 
0 00752 

- 0 OOO96 
- 0 00942 
0 00701 

- 0 00021 
001591 
OOOO90 

-001013 
-000281 
-001389 
0 01069 - 0 00566 
ooO901 - 0 00592 
-0 0062.1 
-000240 
-0 00073 
0 02059 
0 00183 - 0 00263 

0 W 7 1  
-0 01524 

0 00300 

--0 01 103 

0 11718 
0 117&5 
0 12038 
0 12315 
0 12415 
0 12751 
0 12733 
0 I2196 
0 13159 
0 13163 
0 13568 
0 13122 
0 12766 
0 12476 

0 12683 
0 13435 
0 13339 
0 12397 
0 13097 
0 13077 
0 14668 
0 14758 
0 13715 
0 13434 
0 12046 
0 13115 
0 12548 
0 13449 
0 12857 
0 12233 
0 11993 
0 I1922 
0 13981 
0 14165 
0 13901 
0 12799 
0 13770 
0 I2216 
0 12546 

o 11780 
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Edison’s Proxy Statement are demonstrably false, and the quote from 
AT&T’s Proxy Statement is  irrelevant The primary lobbying effort in favor of 
the preemptive right IS from Leurs D Gilbert, John J Gilbert and Wilma SOSS 
who regularly introduce proposals to reincorporate the preemptike right into 
the corporate charter af corporations ithrch have reinoved it However, their 
reason for the use of rights is so that shareholders can maintain their propor- 
tionate inkiest in the firm For large firms this ‘benefit‘ has negligible wlue 33 

6 3 Qtliet L ottsidtwrloJu 

I t  should be emphasized that the monitoring cost hjpothesis IS consistent 
nith both obbened institutional arrangements and rational. iiealth-mamuzing 
behabior by the stockholders Rational behatior iniplies that actions \b i l l  be 
tshen i f  the benefits t\ceed the costs I have pointed out certain costs associated 
with rhe totrng inechnnrsm dhin corporations inclusion of an inbestnient 
banker on the board of directors, and certain management compensation plans 
Thesz practices. nhile cost]). would still be in the stockholders” best interests i f  

there are offsetting benefits 
Furthermore. the monitoring cost hypothesis does not imply that there are 

rents \.rhich accrue to the undernriting industry There are two amlable 
‘technologies‘ nith \rhrch additional equit] capital can be raised If the under- 
writing industry is competittie, the underlirrrting fees repoited in table 1 would 
reflect a norindi return to the resources rrlquired i n  eiiiploying that technology 

Houeter, the monitoring cost hjpothesis does prcsenc some probims I do 
not obsewe the costs of monitoring management Hence the hypathesis is not 
directl) tested Furthernioie. uhiie rfre incentiies set up through the \oting 
mechanisni suggest that it  is plausible that nionitoring cads are large enough 
to e\plain the obseried usc of undentriters, competition in the market for 
management should reduce the required moiiitoring cupendttures If the use of 
rights offerings 1s in  the best mterebts of stochholders, then it mi!!  pay potential 
managers to incur bonding costs to guarantee not to u>e underwriters 

7. Conclusions 

In my evnminatron of the chorce of method for raising additional equity 
capital by listed firms I demonstrate that properly constructed rrghts offerings 
provide proceeds tthtch are equttnlent to those of a n  undernrrtfen offering 
Furthermore. estimates of expenses from reports filed tilth the Securities and 

3’F0r a firm with 50 nullion shares outmnoing, a ten percent increase in the numtxr of 
outstanding shares would change the percentage onnzrship Tor someone rsith 100 shares only 
in the sivrh decimal place Hiih so niarly inexpcnstcz alternate \cays for a sfochhofder to 
maintain his proportionate interest in  the firm the proporitonate interest argument lack 
lmporlance 
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Exchange Commission indicate that rights offerings involve Ioiier out-of-pocket 
costs than underwritten offerings Yet underivriters are employed in over 
90 percent of thc issues Examination of the arguments 10 justify the use of 
underivriters advanced by theunderwriting industry, finance textbooks, corporate 
officers, and securities lawyers suggest that none of the arguments we capable 
of explainmg the obserked choice of financrng method in terms of rational, 
wealth-mawitzing behavior b> the stockholders of the firm 

The one hjpothesis I find which IS consistent \rith the awlable evidence 
relates to the costs of monitoring management Although direct expenses 
imposed 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 undernriters is  optimal because 
the cost of monitoring management exceeds the sawngs in out-of-pochet 
expenses from using rights If this hjpothesis rs correct, then the present value 
of the stream of differences in costs reported in this paper proiides a lower 
bound on the costs of getting shareholders together to monrtor a i d  control 
management on the method of raising capital Thus, the present wlue of the 
differences in  costs establishes a loser bound on the expected costs ofcontrol 
mechanisms such as proxy fights, tender offers. and takeoler bids 

The monitoring cost hypothesis does present some problems I do not obserie 
directly the costs of monitoring management Whl\e it is possible that the 
monitoring costs are large enough to explain the observed choice of under- 
\enters, coilsideration of competTtion in the market for iiianngement reduces the 
plrusibility of this hypothesis But if the monitoring cost hypothesis is rejected, 
then the observed choice OF financing method cannot be explained in  terms of 
rational, wealth-maximizing behavior by the owners of the firm. unless i t  can be 
shown that I have erther ignored or nirsestimated il relevant cost of using rights 
or benefit from using undervvriters 

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

A description of the  procedures followed in the \arious rjpes OF offerings 
specified in sufficient detail to answer the questions addressed in t h s  study 1s 
not available This appendix provides that information Some of this material 
comes from written sources 34  However, much of the material comes from 
conversations with underwriters, corporate financial officers, and SEC officials. 

Underwritten oflermgs 

The firm typrcally selects an underwriter in one of two ways --either by com- 
petitive biddrng or by negotiated underwritrng I n  competitive bidding, the firm 

"See Weston and Brigham (19751, SEC (1974). and Pessio (1976) 
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files appropriate papers nith the SEC. then specifies the terms of the issue and 
has potential underlrriters submit sealed bids Government regulation requires 
the  use of this procedure by electric utility holding companies the primar) users 
ofcompetitne bidding In a negotiated underwriting bid. the important variables 
in  the underuriting contract are determined by direct negotiation berneen firm 
and underwriter 

Negotiated undernnting begins with a series ofpre-under\$ riting conferences. 
u hen decisions as to the amount of capital, type of security, and other terms of 
the offering are dtscussed Several general forms of the underwrrting agreement 
can be employed 35 The first is a 'firm commitment' underwriting agreement. 
under which the underwriter agrees to purchase the  \\hole issue from the firm 
at a particular price for resale to the public Almost all large underur~ters 
employ this form In  the second form. a 'best efforts' underitriting. the under- 
writer acts only as a marheting agent for the firm The under\$riter does not 
agree to purchase the issue at a predetermined price. but sells the security for 
uhatever price it \+ i l l  bring The undenvriters take a predetermined spread and 
the firm takes the residual A variant of this agreement employs a fixed price 
but no guarantee on the quantitj to be sold The third possibility i s  an 'ail-or- 
nothing' commitment uhich requires the underuriter to sell the entire issue at a 
given price, usually \t i thin thirty r ials, othermise the underwriting agreement 1s 

voided 
i f  the corporation and underwriter agree to proceed,36 the undennter ui11  

begin his underwriting intestigalion. in \\hich he assesses the prospects for the 
offering This irnestigation includes an audit of the firm s financial records bj a 
public accounting firm, which aids in preparing the registration ststenwnls 
required by the Securiries and Euchwye Commrssron A legal opinion of the 
offering \ \ i l l  be obtained from laqers  Rho typically participate tn \rriting the 
registratron statemenf Reports may also be obtained from the undern riter s 
engineering staff vhen applicable 

Before a company can raise capital through a public offering of ness stock ~t 
must comply with thc Federal Law that governs such a sale - the  Securities 
Act of 1933. and the Securities Exchange Act of 1934 The Securities and 
Exchange Cominission, established to adininister both las\s, requires fulI 
disclosure of all pertinent facts about the company before i t  makes a public 
off2rmg of new stock The firm must file a lengthy registration statement \tit& 
the SECsettingforth data about its financial condition For undertbritten issues, 

35The underfinter may make a 'standby commitmeni' dunng a rights offenog under which 
he will purchase and distnbute to the public any amount of the rights issue not purchased by 
the present security holders This form will be discussed further below 

36Agreements are usually subject to conditions, most allow the underwrrters to void their 
obligation in the event of specified adverse developments For example, a negative finding in 
the lawyw's or auditor's reports may allow voiding the contract 
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the firm usually files the form S-1 or S-7 registration statement Fonn S-7 IS 
less expensive, but requires certain conditions to qualify '' 

The SEC has 20 days to examine the registration Statement for material 
omissions or misrepresentations If any error IS found, a deficiency letter IS sent 
to the corporation and the offering IS delayed until the deficiency is corrected 
If no deficiency letter IS sent, a registration statement automatically becomes 
effective 20 days after filing, evcept when the SEC notifies the firm that the 
commission's workload is such that i t  requires more time to review the registra- 
tion statement 38 The firm wil l  typically amend the registration statement to 
include the offer price and t h e  offer date after the SEC bas examined the rest 
of the statement This procedure allotu the firm and undertiriter to postpone 
the effecttce date of the registration statement until they agree the offering 
shouId proceed 

In addition to the registration requirenients under the Securities Act of 1933, 
firms niust qualify their secuiities under the state securities laas, the so-called 
'Blue Sk) La\+s', i n  those states ti  here the securities are to be sold Some states 
are satisfied with SEC approval, others require a registration statement be 
filed with state securities commissioners 

The underwriter usually does not handle the purchase and distribution of 
the issue alone, evcept for the smallest ofsecurity issues The investment banker 
usually forms a syndicate of other investment bankers and securit) dealers to 
assist the underwriting 34 During the traiting period beween the filing and the 
offer date. no Itrrtten sales literature other than the so-called 'red herring' 

-"For example, the majonts of the board of directors hake been niembers for the last three 
)ears, there ha\e k n  no defaults on preferred stock or bond pa)ments for the past IO )ears, 
net Income after iaxees uas at least $500,000 for the past fibe )ears, and earnings exceeded any 
ditidend payments made over Ihe past fire yeas  

38Kn 1960 and 1961, delays of four to SIX months occurred for this reason 
a9Prior to the passage of the Securiries Act in 1933 most ne\\ issues uere purchased by an 

originating house The origindting house ttoufd resell the issue a t  B small increase in price to a 
so-called banking group, generally a fe\% large houses The banking group uouid then sell the 
issue 10 an undemriting group, which in tum sold it to P sellrng qndicate - each sale occurred 
a t  a fractional increase in price The selling syndicate members, houeter, were liable for their 
proportional interest of anv securities remaining unsold Late in the 1920s ~t became frequent 
practice to make the final group a so-called selling group, the members or nhich had no 
liability ehcept for securities tihich the) had purchased from the underuriting syndicate 

The Securities 4ct, as amended shortly after its passage, contained a protision limiting an 
undervl riier s liability for rnrsstatements and omissions in the registration statement to an 
amouni not 'in excess or the total price at which securities underwritten by him and distributed 
to the public uere offered IO the put.lic' Thrs 4ct changed the method of \\ holesaling securities, 
the use of the joint sJndicate in handling registered securities dibappeared Because Of the 
protirions of the 4c1, i t  %as to the adbantage ot the manager of the offering lo hale his felloik 
participants purchase direct from the company, since then the manager's liability under the 
Act became limited fo the amount \\hich the firm itself underwrote Liability for transfer 
taxes that \ \odd ha\e been payable on the sale by the manager to the underwriters %as thus 
aboided At the present time, underarilers of securities registered under the Act contract to 
buy direcrlp from Ihe issuer ewn though the manager of the offering signs the agreement wth 
the issuer on behalf ofeiich of zhe underwitmg firms 
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prospectus4* and ‘tombstone’ advertisements4’ are permttfed 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 
commitments, but are used to help the underwriter decide on the offer price 
for the issue Undenvriters typically attempt to obtain indications of interest 
for approximately 10 percent more shares than ~ 1 1 1  be available through the 
offennp 4 2  

Before the effective dare of the registration, the corporat~m’s oficers meet 
with the members of the underwriting group Given the personal liability 
prov~sions of the 1933 Act, this meeting IS often identified as a due diligence 
meeting An investment banker who IS dissatisfied nith any of the terms or 
conditions discussed at this session can still withdraw from the group \rith no 
legal or financial frabilrty Discussed at this meeting are ( 1 )  the rnforrnatron in 
the firm’s registration statement. (2) the material in the prospectus, (3) the 
specific provwons of the formal undersriting 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 Assooation of Security Dealers 
require that new issues must be offered at  a fixed price and that a maximum 
offering price be announced two \reeks rn advance of the offering HoMeier, the 
actual offering price need not be established until inmediately before the 
offering date In fact. the binding underwriting agreement uhich specifies the 
offer prrce is  not normally signed un t i l  nrthin 24 hours of the eKeclive date of 
the registration 

Once the underwriter fiIes the final offerrng price w r h  the SEC, the under- 
writers are precluded from selling the shares above this price The SEC perniits 
the managing underwriter to place a standing order \Lith the specialist to buy 
the stock at the public oKer price If  the underi\riter b u p  more than 10 percent 
of the shares to be mued through this order, the sJndicate usuaHy break, per- 
mitting the stock to be sold below the offer pncc The sqndicate can also be 
broken if the managing underitriter feels that the issue cannot be sold at the 
offer price 43 On the other hand, if all the indications of interest become orders 

40The red herring prospectus dewes Its name from the required disclaimer on the front 
printed in red 

A regis~ntian statement relating lo these securities has been filed rrr~h the Securities and 
Exchange Comiission but has not yet become rfTectiw Inrormstion contained herein is 
subjecl to completron or amendment These securiries ma). not be sold nor ma) oKerb to 
buy beaccepred prior to the time theregiFtrationstatement becomcsefktise This prospzctos 
shall not constitute an offer lo sell or the solicrtation of an oKer to buy nor shall there be 
any safe of these securities In any state in which such oRer, solicitation or sals srould be 
unlallful prior to registration or qualification under the securities iaus of an} such state 
“The %cry limited notice of the offering permilied is often presented In a form resembling 

the rnscnption on B tombstone -hence the name 
42Thls procedure IS lrbe ‘orer-booking’ on airplane flights 
43Ssodicates break infrequently, m) impmsion is {hat this occurs les  than file percent of 

the time See Huror) of Corporare Finance For the Decude (1972) 
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for shares, the issue IS oversold In that case the managing underwriter typically 
sells additional shares short and covers these short sales in 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 
receives the ptoceeds of the sale, net of the underwriting compensation 

Rights oflermng 

Offertng of stock to extsting shareholdeis on a pro rata basis is called a rights 
offering Each stockholder o t ~ ~ i n g  shares of common stock at the issue date 
receives an Instrument (forinalIy called a warrant) giving the owner the option 
to buy newshares 44 Onewarrant or right is issued for each share of stock held 45 

This instrument states the relevant terms of the option ( I )  the number of rights 
required to purchase one new share, (2) the exercise price (or subscription 
price) for the rights offering, (3) the expiration date of the rights offering 

Before the offering, the firm must file a registration statement for these 
securities For rights offerings, the firm typicallq files either a form S-I or 5-16 
registration 916  is simpler, but has usage requirements similar to those of 
form S-7 

After the SEC approves the tegistratioii statement, the firm estabiishes a 
holder of record date The stock exchange establishes the date fi\e business 
days earlier as the ex rights date '' All individuals \tho hold the stock on the 
ex rights date w ~ l l  appear in the company's records OR the holder of record 
date and t r i l l  receive the rights However, the rights can be traded on a '%hen 
issued' basis Usually trading begins after the formal announcement of the 
rights offering To ensure that there is adequate time for the stockholders to 
exercise or sell their rights. the New Yorh Stock Exchange requires that the 
minimum period during whtch rights may be exercised is 14 days Rights trade 
on the exchange where the stock is listed 

Issuing rights is costly in terms of managements 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 incentive to set the subscription price of 
the rights low enough to ensure that the rights \vi11 be exercised But some of 

the 1880s it was customary lo require a stockholder to appear rn person in the office 
of the corporation to subscribe to the issue After the 1880s. rt became customary to send out a 
printed slip of paper so the stockholders could sign and subscribe for the stock without actually 
having to appear Later, I I  became the practrce to make these slips of paper ttansferable, so 
that the) could be sold Around I910 the engraved form of %arrant %as first Issued 

*5The Uniform Practice Code of the National Associairon of Security Dealers, Inc , prorides 
that subscription nghts issued to security holders shall be traded In the market on the basis 
of one right accruing on each share of outsiandrng stock. except &hen oiberaise designated by 
the National Uniform Practice Commttlee Thus, the price quotation will be based on n single 
right e\en though sereraI nghfs may be necessary to purchase one new share 

46This procedure is comparable 10 that used in selling the ex diridend dale 



the warrants OF most of€erlngs do expire unexercised These unexercised rrghts 
can be offered through an over-subscription privilege to subsci~b~ng share- 
holders on a pro rata basis Shares not distributed tbrough the rights offering 
or through the over-subscription privilege can be sold by the firm either to 
investment bankers or directlj to the public 

R,gllts ofcritigs i t  rtlt a rtam&r miderwr ittmng ngreenient 

A formal commitntent with an uiidenvriter to take the shares not distributed 
through a rights offertng is called a standby underwiting agreement Se\eral. 
tjpes of fee schedules are generally employed in standby underwriting agree- 
ments A single fee may be negotbated. the firm paling the underwriter to exercise 
any unexercised rights at  the subscription price A ~ K O  fee agreement employs 
both a miidby fee', based 011 the total number of share\ to be distributed 
through the offeiing and 3 tahe-up fee, based on the nuniber of \$arranis 
handled The take-up' fee map be a flat fee or a proportioned fee '- These 
agreement> generally include B profit sharing arrangement on unsubscribed 
shares {e E, if the underwirer sells the shares for more than the subscription 
price. this drfference 111 prrces i s  split betueen the undernrrrec and the firm 
accordtng to an agreed formula) 

Undernriters are prohibited from trading in the rights unlil 24 hours after 
the rights oKering is nude Ltfrer that time, the! cut sell shares of the stock 
short and purchase and exercise rights to coter their shoi t position in the stc7cL 
thus hedging the risk thar they bear 

Appendix 2: A contrngeot c)srms aoajysis of rights and underwriting contracts 

The derivation of general equilibrium pricing implications of rights and 
underar r t rng  contracts hos not been presenred Black and Scholes (1973) 
suggest the approach T eniplo3 to \due rrghts, but they do not cnrrj out the 
anal>sis or present the solution Ederington (1975) protides a model of under- 

'"4 proportioned fee t I l \Ohr5  more ihan one price lor the shares handled bv the undcr- 
nriter For ewnple  there may be one price ror the first IS", of the tsbue, a higher price for 
from 15", to 30°, or the ibsue, and a still higher price for an) of the iswe o w r  30'; uhich I!, 
unexercised through the rights offering and must be purchased bj the undervnier 

J8Through the late 1940s undrrnritcrs \\ere prohibited from trading in the rights during 
the offering Thi, arrangement increased the underwriters Fish because the I4-dai itme 
period alloued large adwrse price moxenients in ihe stock The NYSE inslituied a b i u h  In 
1%7 after the fadure of three rights offerings They found than on 43 rights offenngs which 
had been ~ucessful  ihe total underwitmg profit was approhimateb 52 4 million, uhik on 
the three unsuccesstui offerings, their losses \rere ib e w e s  of $3 million Lrnderrrriters itere 
reporkdlj rclusmg to sign standby agreements unless the oKertng period iiere a> short as R w  
da)s Since this tiolated NYSE rules no NYSE hied  firm5 used rights wues with standbb 
underwiting agreements In response to thts impase. the NYSE no\\ alio\\s underwriters to 
trade iii rhr rrghrs 24 hours after ihr rights offering b made 
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wnter behavior, but his model assumes underwriters maximize expected profits, 
and thus does not represent a general equilibrium solution in a market where 
the agents are risk averse The option pricing framework employed here will 
yield a soIution which IS consistent wrth 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 

There are homogeneous expectations about the dynamics of firm asset values 
and of securrty prices The distribution of firm values at the end of any 
finite time interval IS log normal The variance rate, cr2, is constant 
Capital markets are perfect There are no transactions costs or taxes and 
all traders have free and costless access to all available information Borrow- 
ing and perfect short sales of assets are allowed Traders are price takers in  

the capita1 markets 
There is a knoi\n constant insrantaneously riskless rate of interest, !, which 
IS the same for borro\\ers and lenders 
Trading takes place continuously, price changes are coiitinuous and assets 
are infinitely divisible 
The firm pays no dib idends 

Rights O$LV irtgs 

assumptions about the specification of the rights offering 
To derite the equrlibrrum \slue of the rrghts oKering I make the follotr~ng 

The total proceeds to the firm if the rights are ewrcised IS X (the exercise 
price per share times the total number ofshares sold through the rights Issue) 
The rights expire after T time periods If the rights are e\ercised, the shares 
sold through the offcring \rill be a fractioi~, 7, of the total number of shares 
outstanding (y = QR/(Qs+QR) ,  \\here QR is the number of shares sold 
through the rights oKering and Qs is the existing number of shares) Any 
assets acquired with the proceeds of the rights offering are acquired at  com- 
petitise prices 4 9  

Given the above a~sumptioi~, R4erton (1974) has demonstrated that anv 
contingent claim, whose \slue can be written solely as a function of asset value 
and time must satisfy tbe partial differential equalron 

dgThis last assurnpkron IS necessary to atold the problem of the dependence of the dynamic 
behavior or the stock price on the probability of the rights being exercised 
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where f(V, t) is the function representing the value of the contingent claim 
[e.g., R = R( Y ,  I)]. 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) 
ar, if the rights are valuable and are exercised, their value is their claim on the 
total assets of the firm, y( V* f X) (where V* is the value of the firm’s assets 
and Xis the proceeds from the exercise of the rights) minus the payment the 
right-holders must make, X: 

R* = Max IO, y( V* -i- X) - XI, 
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. 

y 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 is zero, the value of the rights issue, R, is zero. However, 
the first assumption, that the distribution of 6rm values is log normal, insures 
that V 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 ~irnplest.~’ 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 OR the firm, and the rights 
will equal the riskless rate. Then the current rights price must be the 
discounted terminal price: 

where t’( Y *) is the log n o d  density function. 
Eq. (A3) can be solved to yield:” 

sosee Cox and Ross (1976) or Smith (1976). For a mathematicaI derivation of this solution 

S f s a t  Smith (1976, p. 16) for a tbaorwn which can bc empIoyed to immediately solve (A3) 
technique, see Friedmart (1975), especially page 148. 

to yield (A4). 

J.FE. -B 



301 C IV Smith, Jr , Cosrs of rinderwrirreri rersus rrglits issites 

where 2R/8Y, ?A/&? ?Rf?y, ~ R / I C ~ C T ~ ,  ER/& =- 0 and FR/?X < 0 
The indicated partial effects have intuitive interpretations Increasins the balue 

of the firm, dccieasing the exercise price (holding the proportion of the firm’s 
shares offered through the rights offering constant), or increasiii_e the proportion 
of the firm’s shares offered through the rights offering (holding the total proceeds 
of the issue constant) increase the expected payoff to the rights and thus increases 
the current market value of the rights offering An increase in the time to eupiia- 
tion of the riskless rate loiters the present value of the exercise painient, and 
thus Increases the value of  the rights Finally, an increa3e in the variance rate 
p i e s  a higher probability ofa largt increase in the \dueofthe firniaiid increases 
the ~ 1 u e  of the rights 

Uiiderwt trig agr ertireiits 

To analyze f he appropriate conipenst[ioii KO the under\\ ritcr for the risb he 
b e m  in  the distribution of the securities mahe the following assumptions about 
the underwriting contract 

Underwriters submit a bid, B, today ahich specifies that on the offer date, 
T time periods rroni now, the under\rrrter ut i1  pay B dollais and receive 
shares of srock representing fraction of the total shares of the firm He can 
sell the securities at the offer price and rcceibe a total payment of R, or (if 
the share price is belot! the offer price) at the market price, t ( V * + E )  if his 
bid is accepted, he nirli be notified immediately 
Again, (AI) can be employed wheref( V, t )  IS the function representing the 

\slue of the underwriting contract (I e ,  t f -U(V .  r)) The boundary condition 
for this problem i s  

(445) 

This assumes that at the offer date the underwriter will pay the firm B dollars 
The shares tbhich the underwriter receives represent a claim to a fractron 7 of 
the total assets of the firm. Y * + B  If the offer price is greater than the value of 
the shares, ,(P * + B ) ,  then the undeinriter u i l l  be unable to seIl the shares at 
the offer price, hence he will rrceiie y(1’*+B) If, at the offer date the offer 
price IS less than the value of the shares. the underwriter receites the offer price 
Therefore, the boundary condition is that at the offer date the tnder\\riting 
contract IS worth the niintrnum of the market value of the shares minus the bld, 
B, or the proceeds of the sale nt the offer price iiiiniis the bid 

U* = Min[y(P * + B ) - B ,  Q - B ]  
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Again, the above solution technique can be employed to solve (AI) subject 
to (AS). In a risk-neutral world, the expected value of the underwriting contract 
can be expressed as 5 2  

Note that this can be renritten as 

Eq (A7) can be solved for the risk-neutral case to yield 

Examination of (A8) reveals that the undertiriting contract i s  equivalent to a 
portfolio consisting ofa long position in the firm, a cash payment, and trriting 
a call on y of the firm tfith an exercise prrce equal to (a-yB) 

U = e"yY-(l -y)B-erTC(yV, T, 0 - y B )  

where C( ) IS the Black-Scholes call option function 
If the process of preparing and submitting a bid is costless, then in il com- 

petitive equilibrium, the value of the underwriting contract must be zero 53 

"Since the contract calls for the payment only at r * ,  to find the curreit kalue ot the under- 

531f this were not the case, arbitrage profits could be earned b> acquiring an underuriting 
writing contract does not requue discountmg 

contract and esrablishing the 3bOW hedge 
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Therefore the bid which would represent a normal compensation for the risk 
be bears IS implicrtly defined by the equation 5 4  

The firm generally receives less than the market value of the stock” given the 
speafication of the underwrtting contract, if the equrlibnum stock price at the 
offer date is above the offer price then the initial purchaser of the issue receives 
‘rents’, he obtatns the shares for less than the market value of the shares 
Therefore, if the offer price in the underwriting agreement represents a binding 
constraint to the underwriter, then In a perfect market underwritrng must be a 
more expensive method of raising additional capital than is a rights issue 
Therefore, under these conditions, tindeiwriting would not be employed 

The above analysis Jmplicitly assumes that the terms of the underwriting 
contract represent a binding constraint to the underwriter, I e ,  I f  the security 
price IS above the offer price, then the offer price presents a constraint to the 
underwriter and a pure profit opportunity to the potential investor Horrever, 
in a market \rithout transactions costs, this could not be the case I f  the security 
prrce IS above the offer price there \till be excess demand for the issue To the 
extent that the underwriter can, through the rationing process, extiact those 
profits, they u i l l  accrue to the undenvriter rather than to the initial purchaser 
In this situation competition among underiiriters uould ensure that the piofits 
were In fact garnered by the firm In that case the offer price presents no effective 
constraint and the competitive bid becomes simply 

Therefore, if through tie-in sales or other means the offer prrce in an under- 
writing agreement can be circumvented, then underwriting IS no more expensive 
a method of raising additional capital than a rights offering 

5 * l h i s  equatlon implicitly defines the bid because B appears twice in the equation The 
explicit solution for equilibrium bid can be found by standard numerical analysis techniques 

S5A sufficient condinon for the bid to be less rhan the market value of the sham IS that 
(I - y )  be less than etT Smce TIS generaliy a matter of days, this condition should be met 
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Utiiitles Raise Thelr Capital Appropriatidns 

The nation‘s investor-owned utililies approptialed 57.2 billion [saanonally adjusted] :or new platlt end equipment in 
the final quarter of 1953. up 25 por cant ovor the unusually lovi (igure recorded in the third quarter, the COOlereilCe 
Board reported in April. Bath the  as and electric utilities shared in this fourth-quarter gain. [Capital approwiations are 
aulhoriraiions to spend money in the fvlure for hew plant and equipmenl. hpproptiations are the first step in tho Capital 
investmat promas, preceding the ordering of equipment. the letting of construciion Contracts, and finally the zclual 
experrditures. Appropriations are considered to bo D leading indicator for capita! spending.) 

Eleclric utiiibi approprlatioirs rose to 95.8 billion in the fourth quafter, their first quartarty incroaw sinca the third 
quarter of 1982. Csncdlalions of previously approved projcch WOKE? widespread, hovrevat, artrounting 10 $2 7 billion in 
the final quarter of 1983. 

Gas utility appropriations climbed to $1 4 billion in the fourth quarter, B 68 per cent jump over the Ihird quarter. It 
was the highest Quartetly tot&t recorded Last Year. FOJ‘ Itre full year, however, the gas ut os wproprintod only $4.4 
billion. down by a third from 1882, and canceled a record $1.3 billion worth of earlier-aporaved proiects. 

Actual capital spending by tho investor-clWned utilities fall to f8.3 billion in the fourth Quarter, an 8 per cent dip 
quertcr. She electric utililie% accountad for a11 af tho fourth-quarter decline. Far 1983 a5 a whole, the 
s sDeril a r‘ecord $32.2 billion on new plant and etluivrnwl, vp 3 per Cent over lY82 Gas utility 

~ oxpendlrures amounted to $3.8 billion in 1983, davm 30 per cent from 1982 
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Risk, Return, and 
Empirical Tests 

CASE NO. 2009-00354 
ATTACHMENT 6 
TO AG DR SET NO. 1 
QUESTION NO. 1-73 

Equilibrium: 

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” portfolio model and models of market 
equilibrium derived from the two-parameter portfolio 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 “efticient 
capital market”-that is, a market where prices of securities fully 
reflect available information. 

I. Theoretical Background 

In the two-parameter portfolio model‘of Tobin (1958),  Markowitz (1959),  
and Fama (19656), 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 Iower dispersion of return? 

Received August 24, 1971. Final version received for publication September 2, 197.2. 
Research supported by a grant from the National Science Foundation. The com- 

ments of Professors F. Bkck, L. Fisher, N. Gonedes, M, Jensen, M. Miller, R. Officer, 
H. Roberts, R. Roll, and M. Scholes are gratefully acknowledged. A special note of 
thanks is due to Black, Jensen, and Officer. 

1 AIthough the choice of dispersion parameter is arbitrary, fhe standard deviation 
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In the portfolio model the investor looks at  individual assets only in 
term of their contributions to tbe expected value and dispersion, or risk, 
of his portfolio return. With normal return distributions the risk of port- 
folio p is measured by the standard deviation, b(&), of its return, &,2 
and the risk of an asset for an investor who holds p is the contribution of 
the asset to ocap). If Q, is the proportion of portfolio funds invested in 
asset i, otj = cov(&, $) is the covariance between the returns on assets i 
and j ,  and N is the number of assets, then 

Thus, the contribution of asset J to o(&)-that is, the risk of asset i in 
the portfolio p-is proportional to 

Note that since the weights xjp 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, i f  he chooses the portfolio m, the fact that m 
is efficient means that the weights xtm, i = 1 , 2 ,  . . . , N, maximize expected 
portfolio return 

N .  

f = l  

subject to the constraints 

is common when return distributions are assumed to be normal, whereas an inter- 
fractile range is usually suggested wben 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 ( 1 9 6 5 ~ ) ~  Blume (1910), 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 detaiIed treatment of the two-parameter 
model, see Fama and MUer (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. 

2Tildes (-) 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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Lagrangian methods can then be used to show that the weights X j ,  must 
be chosen in such a way that for any asset i in m 

where S, is the rate of change of .E(&) with respect to a change in 
G(&) at the point on the efficient set corresponding to portfolio m. If 
there are nonnegativity constraints on the weights (that is, if short selling 
is prohibited), then (1) only holds for assets i such that xcm > 0. 

Although equation (1) is just a condition on the weights x h  that is re- 
quired €or portfolio efficiency, it can be interpreted as the relationship be- 
tween the risk of asset i in portfolio m 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 &, the slope of the efficient set at the point corres- 
ponding to the portfolio m. And the risk of the asset is its contribution to 
total portfolio risk, ci(&). 

IL Testable ImpLicatione 

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 ret,urns. 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 capita1 market is perfect or frictionless in the sense that there are 
neither transactions costs nor information costs. 

A .  Expected Returns 
The implications of the two-parameter model for expected returns derive 
from the efficiency condition or expected return-risk relatianship of equa- 
tion (1). First, it is convenient to rewrite ( I )  as 

aA multiperiod version of the two-parameter model is in Farna (1970a) or Fama 
and Miller (1972, chap. 8). 
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where 

The parameter pi can be interpreted as the risk of asset i in the portfolio 
m, measured relative to G(.&), the total risk of m. The intercept in (2), 

N 

E ( E o )  = E ( & )  --Srnb(Rm), (4) 

@ the expected return on a security whose return is uncorrelated with 
&-that is, a zero-P security. Since p = 0 implies that a security con- 
tributes nothing to 6(&), it is appropriate to say that it is riskless in this 
portfolio. It is well to note from (3 ) ,  however, that since Q,,, uzi = girn 

a2(fi;) is just one of the N terms in Pi, pi = 0 does not imply that security 
i has zero variance of return. 

From (4), it follows that 

( 5 )  
E ( L )  - W Z O )  - 

S m  =Z 

o(Rn> 

so that (2) can be rewritten 

E& = E ( & )  + [E(&) E(Z,,)]fh* ( 6 )  

In words, the expected return on security i is E( $), the expected return 
on a security that is riskless in the portfolio m, plus a risk premium that 
is f-h times the difference between E(&)  and E ( E o ) .  

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) pi is a complete measure of the risk of security i in 
the efficient portfolio m; no other measure of the risk of a' appears in (6). 
(C3) In a market of risk-averse investors, higher risk should be associated 
with higher expected return; that is, E(&) - E ( & )  > 0. 

The importance of condition C3 is obvious. The importance of C1 and 
C2 should become dear as the discussion proceeds. At  this point suffice it 
to say that if CI and C2 do not hold, market returns do not reflect the 
attempts of investors to hold efficient portfolios: Some assets are syste- 
matically underpriced or overpriced reIative to what is implied by the 
expected return-risk or efficiency equation (6). 

B. Market Equilibrium and the Eficiency of the Market Portfolio 

To test conditions CI-C3 we must identify some efficient portfolio m. 
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 t.he future value of any 
asset or portfolio-an assumption usually called “homogeneous 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 i 
q, = 

total market value of all assets J 

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 
C 1-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 Cl-43, 
but one that is nevertheless as general as possible. We suggest the foilow- 
ing stochastic generalization of (6) : 

2% = Y O t  + ~ > t p L  + yztpiz + ~ t s c  + 411. (7) 
The subscript t refers to period t ,  so that & is the one-period percent- 

age return on security i from t - 1 to t .  Equation ( 7 )  allows Tot and 
to vary stochastically from period to period. The hypothesis of condition 
C3 is that the zpected value of the risk premium C j l t ,  which is the slope 
[E(_R,,t) - E(Rot)]  in ( 6 ) ,  is positivethat is, E(yl t )  = E(Emt)  - 
+Jww > 0. 

The variable fV is included in (7)  to test linearity. The hypothesis of 
condition C1 is E(Y2;t) = 0, although 7~~ is also alIowed to vary stochasti- 
cally from period to period. Similar statements apply to the term involving 
si in (7), which is meant to be some measure of the risk of security i that 
is not deterministically related to pi. The hypothesis of condition C2 is 
E{y!’Jt) = 0, but y ~ t  can vary stochastically through time. 

The disturbance qif is assumed to have zero mean and to be independent 
of all other variables in (7). If all portfolio return distributions are to be 

a, 

Copyright 0 2001. All Rights Reserved 



612 JOURNAL OF POLITICAL ECONOMY 

normal (or symmetric stable), then the variables ';itf, Toot,  TI^, y ~ t  and '&t 

must have a multivariate normal (or symmetric stable) distribution. 

D. Capital Market Eficiency: The Behavior of Returns through Time 

Cl-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 he 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 rj2t does not 
lead to nonzero estimates of expected future values of lj2t.  Formally, T 2 t  

must be a fair game. In practical terms, although nonlinearities are ob- 
served ex post, because ?& 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 (ti), 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-fl risk coefficient At and the time 
series of return disturbances Tjt are fair games. And the fair-game hypo- 
thesis also applies to the time series of yzt - [E(&$) - E ( & ) ] ,  the 
difference between the risk premium for period t and its expected value. 

In the terminology of Fama (1970b), these are "weak-form" proposi- 
tions about 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 a11 available information. 

E. 
We have as yet presented no hypothesis about in (7) .  In the general 
two-parameter model, given E(y"zt) == E(ya t )  = E ( q i f )  = 0, then, from 
(6),  E(%t) is just E(&t) ,  the expected return on any zero6 security. 
And market efficiency requires that 

But if we add to the mode1 as presented thus far the assumption that 
there is unrestricted riskless borrowing and lending at the known rate Rft, 
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 

.- Rft be 
a fair game. 

Market Equilibrium with Riskkss Bowowing and Lending 

- E($ , )  be a fair game. 

= 0, E(Tot) =II. Rf,. And market efficiency requires that 
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It is well to emphasize that to refute the proposition that E($$)  = Rit 
is only to refute a specific two-parameter model of market equilibrium. 
Our view is that tests of conditions C 1 4 3  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 

and they are consistent with any two-parameter model of market equi- 
librium in which the market portfolio is efficient. 

- that in the two-parameter portfolio model investors hold efficient portfolios, 

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 (Iinearity)-E(~~t) = 0. 
C2 (no systematic effects of non-p risk)---E(Y3t) = 0. 
C3 (positive expected return-risk tradeoff) - -E(~lt)  = E(&t) - 

Sharpe-Lintner (S-L) Hypothesis---E(’jbt) = Rlt. 

M,E (marke5 efficiency)-the stochastic coefficients y”,t, yst ,  $t - 
- E(&), and the disturbances eft are fair 

.E(&) > 0. 

Finally, capital market efficiency in a two-parameter world requires 

[~3(R ,~ , t )  -- E ( R o t ) ] ,  
games? 

In. Previous Work5 

The earliest tests of the two-parameter model were done 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 p, 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. 

.i If q2t and y3t are fair games, then = E&) = 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. 

6 A comprehensive survey of empirical and theoretical work on the two-parameter 
model 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(y”or) = Rft .  The tests of 
Friend and BIume (1970) and those of Black, Jensen, and Scholes (1972) 
indicate that, a t  least in the period since 1940, on average Tat is system- 
atically greater than Rft .  The results helow support this conclusion. 

In the empirical literature to date, the importance of the linearity condi- 
tion C1 has been largely overlooked. Assuming that the market portfolio 
m is efficient, if E(y2t )  in ( 7 )  is positive, the prices of high-P securities 
are on average too low--their expected returns are too high-relative to 
those of low-fi securities, while the reverse holds if E(y2t) 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 previous empirical work on the two-parameter model has 
not been concerned with tests of market efficiency. 

IV. Merhodology 

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 Exrhange 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 Approach 

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 pi, but in empirical tests estimates, pi, must be used. In this paper 

A N  cov (Ri, L) & = - ~ ~  
A =  where cov(Ri, &) and tt2(Rm) are estimates of cov(&, &) and cr2(gm) 

obtained from monthly returns, and where tbe proxy chosen €or R m t  is 
“Fisher’s Arithmetic Index,” an equally weighted average of the returns 
on all stocks listed on the New York Stock Exrhange in month t. The 
properties of this index aie analyzed in Fisher (1966). 

Blume (1970) shows that for any portfolio p ,  defined by the weights 
x;*, i== 1 )  2 ) .  . * J N ,  

A N  I A N N  N 
COV(RP, E m >  cov(Rt, R,) 

= x / p  --an(8,)- = ”ip p i .  
82(Rn) L 1  i=l  

P P  = 
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If the errorsnin the bs are substantially less than perfectly positively cor- 
related, the P's of portfolios can be much more precise estimates of true 
(3's than the Ps for individual securities. 

To reduce the loss of information in the risk-return tests caused by 
using p o r t f o p  rather than individual securities, a wide range of values 
of portfolio pB)s is obtained by forming portfolios on the basis of ranked 
values of for individual securities. But such a procedure, naively exe- 
cuted could result in a serious regression phenomenon. In a cross section 
of It, high observed & tend to be above the corresponding true pi and low 
observed & tend to be below the true pi. Forming portfolios on the basis 
of ranked f thus causes bunching of positive and negative sampling errors 
within portfolios. The result is that a large portfolio bp would tend to over- 
state the true 13,, while a low 'pp would tend to be an underestimate. 

The regression phenomenon can be avoided to a large extent by forming 
portfolios from ranked 8 1  computed from data for one time period but then 
using a subsequent period to obtain the f,, for these portfolios that are 
used to test the two-parameter model. With fresh data, within a portfolio 
errors in the individual security P I  are to a large extent random across 
securities, so that in a portfolio f i p  the effects of the regression phenomenon 
are, it  is hoped, minimized.0 

B. Details 

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/2O) be the largest 
integer equaI 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 '$t 

for individual securities. The middle 18 portfolios each has int(N/20) 
securities. If N is even, the first and last portfolios each has int(N/20) + 
3 [ N  - 20 int(N/20)] securities. The last (highest b) portfolio gets an 
additional security if N is odd. 

The folIowing S years (1930-34) of data are then used to recompute 
the pi, and these are averaged across securities within portfolios to obtain 
20 initial portfolio f&t for the risk-return tests. The subscript t is added to 
indicate that each month t of the following four years (1935-38) these 
PPt are recomputed as simple averages of individual security f$, thus ad- 
justing the portfolio Ppt month by month to allow for delisting of securi- 
ties. The component & for securities are themselves updated yearly-that 

A 

6 The errors-in-the-variables problem and the technique of using portfolios to 
solve it were first pointed out by Blume (1970). The portfolio approach is also used 
by Friend and Blurne (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 a solution to the problem 
that is similar in spirit to ours5. 
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is, they are recomputed from monthly returns for 1930 through 1935, 
1936, or 1937. 

As a measure of the non-fl risk of security i we use s(?t), the standard 
deviation of the least-squares residuals from the so-called market model 

N 

%t = ar $- P’Rnt + Tit. (8) 
The standard deviation s(?t) is a measure of no@ 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 Bi 5 cov (2, ~m)/oz(fi!,,,), then 
in (8) cov( Fi, Em) = 0, and 

a2(&) = p*20”Em) + o y q  + 2pi cov(Em, 6 ) .  (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 i that is not directly 
related to ${. 

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 t of this period, the following cross- 
sectional regressionthe empirical analog of equation (7)-is run: 

R,t = T o *  + % t B P , t - l  + 9 2 t P P , t - l  + 93rS;l.t-l(2d +%It, (10) 
p = 1 , 2  ? ” . ,  20. 

The independent variable Bg,t-l is the average of the for securities in 
portfolio p discussed above; Pp,t--1 is the average of the squared values 
of these pt (and is thus somewhat mislabeled); and T,,,t-l(?i) is likewise 
the average of s(%) for securities in portfolio p .  The s(?~) are computed 
from data for the same period as the component fit of bp,t--l, and like these 
piy they are updated annually. 

The regression equatiof! (10) is (7 )  averaged across the securities in a 
portfolio, with estimates pp,t--l, fVp, t - l ,  and Sp,f--l (?$) used as explanatory 
variables, and with least-squares estimates of the stochastic coefficients 
yet, At, T2*, and qBt.  The results from (10)---the time series of month-by- 
month values of the regression coefficients Pot, ylr, Bz~, and 9~ for the 
4-year period 1935-38-are the inputs €or our tests of the two-parameter 
model for this period. To get results for ather periods, the steps described 

h 

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 RoIl (1970) and K. Miller {1971). 

I , .A*.. I_ 
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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 (IO) are fit 
month by month for the following 4-year period. 

The nine different portfolio 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 

%.t - 1 and SP,,- ('&) 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 pi. 
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 Approach 

Table 2 shows the values of the 20 portfolios &,,t-l and their standard 
errors s(Pp,t--l) for four of the nine 5-year estimation periods. Also shown 
are: r(Rp, R,)2, the coefficient of determination between R,t and R,t; 
s ( R p ) ,  the sample standard deviation of R,; and s(P,), the standard devia- 
tion of the portfolio residuals from the market. model of (8), not to be 
confused with Sp,2--1(&),  the average for individual securities, which is also 
shown. The &,,t - and 3p,t -1 (?i) 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 qt in 
(8) are serially independent, independent of &t, and identically distrib- 
uted through time, the standard error of 

A 

is 

where N is the number of months used to compute &. Likewise, 

Thus, the fact that in table 2, s(?~) is generally on the order of one-third 
to one-seventh Zp,t-l(?i) implies that s(&,,~-~) is one-third to one-seventh 
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TABLE 1 
PORTFOLIO FORMATION, ESTIMATION, AND T E S ~ C  PERIODS 

PERIODS 

1 2 3 4 5 ----- _ . _ _ _ _ ~ _ _ _  

Portfolio formation period . . . 3926-29 1927-33 1931-37 1935-41 1939-45 
Initial estimation period . . . . . . 1930-34 1934-38 1938-42 1942-46 1946-50 
Testing period . . . . , . . . . . . . . . 1935-38 1939-42 1943-46 1947-50 1951-54 

No. of securities meeting 
No. of securities available .... 710 f19 804 908 1,011 

data requirement .. .... .... 435 516 607 704 75 1 
. -- 

&>. Estimates of /3 for portfolios are indeed more precise than those for 
individual securities. 

Nevertheless, it is interesting to note that if the disturbances Cjt in (8) 
were independent from security to security, the relative increase in the 
precision of the 8 obtained by using portfolios rather than individual 
securities would be about the same for all portfolios. We argue in the 
Appendix, however, that the results from (10) imply that the Fft in (8) are 
interdependent, and the interdependence is strongest among high$ secu- 
rities and among low-(3 securities. This is evident in table 2:  The ratios 
~('2~)&,~.-~(?+) are always highest a t  the extremes of the bp,t.-l range and 
lowest for ap,t--l 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 (3's. 

Finally, all the tests of the two-parameter model are predictive in the 
sense that the explanatory variables and S,,t-1(?6) in (10 )  are com- 
puted from data for a period prior to the month of the returns, the Rpt, 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 pp ,  Dp2, and Fp('&). 

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 (Continaed) 

PERIODS 
6 7 8 9 

Portfolio formation period . , . 1943-49 1947-53 19.51-57 19.5541 
Initial estimation period ...... 1950-54 195’4-58 1958-62 1962-66 
Testing period .............. 19.55-58 1959-62 1963-66 1967-68 

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 1956-6/68; 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 11 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 vari2bles in (IO) is suppressed. 
For each period and model, the table shows: the average of the month- 
by-month regression coefficient estimates, 3jt; s ( Q j ) ,  the standard devia- 
tion of the monthly estimates; and T2 and 5(r2), the mean and standard 
deviation of the month-by-month coefficients of determination, rt2, which 
are adjusted for degrees of freedom. The table also shows the first-order 
serial correlations of the various monthly q j t  computed either about the 
sample mean of y j t  [in which case the serial correlations are labeled 
p~,($’i) ] or about an assumed mean of zero [in which case t&ey are labeled 
po(?j)]. Finally, t-statistics for t.esting the hypothesis that Tj  = 0 are pre- 
sented. These t-statistics are 

where n is the number of months in the period, which is also the number 
of estimates 9 j t  used to compute $j and ~ ( 9 , ) .  

In interpreting these t-statistics one shouId keep in mind the evidence 
of Fama (1965~)  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 t-statistics under the assumption that 
the underlying variables are normal, the probabi1it.y or significance levels 
obtained are likely to be overestimates. But it is important to note that, 
with the exception of condition C3 (positive expected return-risk tradeoff), 
upward-biased probability levels lead to biases toward reiection of the 
hypotheses of the two-parameter model. Thus, if these hypotheses cannot 
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TABLE 2 

SAMPLE STATIS'MCS POR Form SELECTED ESTIMATION PERIODS 
_ _  -_ 

statistic 1 2  3 4 5 6 7 8 9 10 
. ~ _ - _ _ - ~ _ ~  -- 

Portfolios for Estimation Period 1934-38 

BR.,,t--l . . . . . . . . . . .322 508 "651 .674 "695 .'I92 .921 .942 .970 1.005 
s (&,+ . . . . . . . . .02 7 .02 7 .025 .023 .028 .026 .032 -029 ,034 .02 7 
r(Rp, Rm) 2 I . . . . . .709 .861 .92 1 .936 .9fZ .941 .932 .946 ,933 .958 
s(RJ . . . . . . . . . . . . .WO .OS8 .072 .074 ,077 .087 .lo1 .I03 $106 .I09 
$(ep) . . . . . . . . . . . . . ,022 .022 .020 .019 .023 .021 .026 .024 .a28 .022 
Fp,t-l(€$ . . . . . . . . .085 . O X  .083 ,078 ,090 .095 SO9 .IO6 .111 ,097 
S ( ? ~ ) / F ~ , ~ - ~ ( @  .. .259 .293 .241 ,244 ,256 "221 .238 ,226 .252 ,227 

Portfolios for Estimation Period 1942-46 

.467 .53 7 .593 .628 .TO7 .721 .770 .792 A05 394 

.045 .041 .044 ,037 .027 "032 ,035 .035 .028 .040 
.645 ,745 .'IS3 .829 .919 "898 ,889 ,898 .934 ,896 
.035 .037 .Wl ,041 .044 "046 .049 .050 ,050 .OS7 
.021 ,019 .020 .017 .013 .015 .016 ,016 .013 .018 
.OS5 .OS5 ,063 ,058 .OS8 .063 .064 .O64 .062 .069 
382 345 .3 17 .293 .224 .238 -250 "250 .2 IO 2.61 

Portfolios for Estimation Period 19.50-54 

.__- 

I -~ 

.418 .590 .694 -75 1 .?'I7 "784 .929 .950 .996 1.014 

.042 .04Y .045 ,037 "038 ,035 .OS0 .038 .035 .029 

,019 .025 .028 .OZ9 .030 030 .036 .036 ,037 ,038 
.012 .013 .013 "010 "010 .010 "014 .011 .010 .008 
.040 .094 ,046 .048 .051 ,051 .05 2 .OS3 ,054 "0.5 7 
.300 .295 .283 208 .196 .I96 -269 .208 .I85 "140 

.629 -723 .798 .87z . a m  .895 .as6 .9i3 .933 .954 

Portfolios for Estimation Period 1958-62 
----. 

fip,,-l . . . . ... . . .- -626 .635 .719 301 ,817 .860 "920 -950 .975 
S(f),,+l) . . . , . . . . ,043 .048 "039 .046 ,047 .033 .037 .038 .032 
dRg, R,J2 . . . . . . . .783 .745 .85I $35 .838 .920 ,913 ,915 .939 
s(RJ . . . . . . . . . . . I .030 "031 .033 .037 .038 .038 .041 .042 .043 
$(ep;)) ............. ,014 ,016 .013 .015 .015 .011 .012 .012 ,011 - 
Jp,t-l(€$ . t + .  -. - . .049 .OS2 .056 .OS9 .064 .061 .070 ,069 ,068 
S(*p)/Fp,t-l(@~) -. 286 .308 ,232 .254 234 .I80 .171 .I14 ,162 

~ 

.995 
"037 
"92.5 
,044 
"012 
"064 
.188 

be rejected when t-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 t-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 past-World War LI period the characteristic exponent 
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TABLE 2 (Continued) 

62 z 

statistic 11 12 13 14 15 16 17 18 19 20 

Portfolios for Estimation Period 1934-38 

$p.t-l  . . . . . * . I . . . 
s(flp.t-l) . . .. . . . . 
r(Rp,  R,)2 . . . . . . . 
s(R,) . . . . . . "., . . 

1.046 1.122 1.181 1.192 1.196 1.293 1.335 1.396 1.445 1.458 
,028 "031 .035 .028 029 ,032 .032 ,053 .039 .OS3 
,959 .956 ,951 "969 .966 ,966 .967 .922 .958 .927 
.113 .I22 .128 .I28 .I29 .140 144 "1.54 .IS6 .I60 
.023 .026 .029 .023 024 026 .026 ,043 .032 .043 
.094 "124 .120 .I22 .132 .I25 .I29 .158 .145 "170 
.245 .210 2 4 2  .188 .182 208 ,202 .272 ,221 253 

Portfolios for Estimation Period 1942-46 

-949 .952 1.010 1.038 1.254 1312 1.316 1.4'13 1.631 
.031 .036 ,040 "030 .034 .039 .041 .084 "083 
"942 .9Z 3 .9 17 ,954 .958 .95 1 945 339 .867 
"059 "060 "063 .064 "077 O S 1  .081 097 .lo5 
.014 016 .018 .014 "016 "018 .OI9 ,039 .038 
.073 074 .085 ,077 096 083 .086 .I34 ,117 
.192 "216 -2 12 .182 .167 ,217 2 2 1  .291 325 

~ ~ _ I I ~ ~  

Portfolios for Estimation Period 1950-54 

1.662 
.077 
.887 
,106 
,036 
,122 
,295 - 

-- __- 
1.117 1.123 1.131 1.134 1.186 1.235 1.295 1.324 1.478 1.527 
.039 027 ,044 .033 .037 ,049 .043 ,046 .OS8 .OS6 
"934 .968 "919 .952 .944 .915 ,933 .934 ,917 "841 
"042 .04 1 .043 ,042 ,044 .047 .049 ,050 "0.56 1160 
.01 I "001 .012 .009 .O 10 .014 ,013 .OL3 -016 .024 
"066 .OS7 -066 .060 .064 "064 .065 .068 .076 .088 
.167 ,123 .182 * .I50 . l j6  219 "200 ,192 210 273 

PortfoIios for Estimation Period 1958-62 --- 
1.019 1.037 1.048 1.069 1.081 1.092 1.098 1.269 
.03 1 "036 .033 "0.36 .038 .045 ,045 .048 
"948 .934 ,945 .936 -931 ,907 .910 .922 
,045 "046 ,046 -047 .048 .049 -049 -056 
,010 .012 ,011 .012 .013 ,015 .015 .016 
,066 .067 .OG2 "070 .07? .016 "068 .070 
,152 .I79 . t 7 7  .171 ,180 .197 ,220 .228 

__ 
1.358 
.065 
.856 
.063 
.02 1 
,078 
269 

for these distributions is about 1.8 (as compared with a value of 2.0 for a 
normal distribution). From Fama and RoU (1968), for values of the char- 
acteristic exponent so close to 2.0 stable nonnormal distributions differ 
noticeably from the narmal only in their extreme tails-4hat is, beyond 
the .OS 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 t-statistics in the usual way does not lead to serious errors. 
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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 n sz 1.8, 
distributions of monthly returns in fact have finite variances and converge- 
but very slowly-toward the norma1 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 ModeE 

Consider first condition C2 of the two-parameter model, which says that 
no measure of risk, in addition to 0, systematically affects expected 
returns. This hypothesis is not rejected by the results in panels C and D 
of table 3. The vaIues of t(Ta) are small, and the signs of the t(q3) are 
randomly positive and negative. 

Likewise, the results in panels B and D of table 3 do not reject condi- 
tion C1 of the two-parameter model, which says that the relationship be- 
tween expected return and is linear. In  panel B, the value of t(?~) for 
the overall period 1935-6/68 is only -.29. In the 5-year subperiods, 
t(&) for 1951-5.5 is approximately -2.7, but for subperiods that do not 
cover 1951-55, the values of t@)  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, i f  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 he the case. For 
the overall period 1935-6/68,1($1) is large for all models. Except for the 
period 1956-60, the values of t ( Q l )  are also systematically positive in the 
subperiods, but not so systematically large. 

The small t-statistics for subperiods reflect the substantial month-tn- 
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, 81 == .0109. In other words, for this period the average 
incremental return per unit of fi was almost 1.1 percent per month, so that 
on average, bearing risk had substantial rewards. Nevertheless, because of 
the variability of Plt-in this period ~ ( 9 ~ )  is 11.6 percent per month (! )--. 
t ( v l )  is only .79. It takes the statistical power of the large sample for the 
overall period before values of $1 that are large in practical terms also 
yield large t-values. 

But a t  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 t ( $ z )  and $($a). Even, or indeed especially, for the overall 
period, these t-statistics are close to zero. 
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The behavior through time of q,,, q.,, and $%t is also consistent With 
hypothesis N E  that the capital market is efficient. The serial correlations 
pJr(PI),  p,,(?.), and p O ( $ : i ) ,  are always low in terms of explanatory power 
and generally low in terms of statistical significance. The proportion of 
the variance of 7jf explained by first-order serial correlation is estimated 
by p ( P j ) '  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($) = l/+. For 
the overall period, a($) is approximately .OS, while for the 10- and 5-year 
subperiods n(p) is approximately .09 and .13, respectively. Thus, the 
values of p ~ / ( ' j ) ~ ) ,  p,)(Yz),  and p O ( p : , )  in table 3 are generally statistically 
close to zero. The exceptions involve primariIy 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, q p i r  

are not shown. In these serial correlations, negative values predominate. 
But like the serial correlations of the 9)s, those of the 4's are close to zero. 
Higher-order serial correlatians of the 9's and Ti's have been computed, and 
these also are never systematicaIIy large. 

Tn 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 .  

Some perspective on the behavior of the market during different periods 
and on t.he interpretation of the coefficients Bo[ and 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 Behaviov of the Market 

HThe serial correlations of ?2 and ?a 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(?:$,) 
= O .  Likewise, p,,(Qor - Rtt) provides a test of market efficiency with respect to the 
behavior of pc,t through &me, given the validity of  the Sharpe-Lintner hypothesis 
(about which we have as yet said nothing). But, at least for ISzf and qar, computing 
the serial correlations about sample means produces w e n  tially the _same results. 

- TE(a , , , , )  - E ( R , , , ) l ,  the sample 
mean of the ?,[ is used to estimate E(Rmi)  - E(#cl f ) ,  thus implicitly assuming that 
the expected risk premium is constant. That this is a reasonable approximation fin 
the-sense that the p" , / (O , )  are small?, probabIy reflects the fact that variatjon in 
E(R,,,,) - E($, , )  is trivial relative to the month-by-month variation in 

FinaIIy, 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. 

To test the market efficiency hypothe$ on 
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TABLE 4 
THE BEHAVIOR OF TEE MARKET 

1935-.6/68 . . . . . .0143 .0130 ,0085 .0061 .0013 2136 .I388 "061 .066 
1935-45 . . . . , ". .0197 .0195 "0163 "0039 .0002 ,2207 -1844 .OB9 "098 
1946-55 .....,, .0112 .0103 ,0027 .OD87 .0009 ,2378 .0614 ,043 .041 
1956468 ".. . . .0121 .0095 .0062 ,0060 -0026 2387 .I560 .WO .044 

1935-40 ~ ....". .0132 .0132 .0109 .0024 .0001 .1221 .IO09 -108 .116 
1941,-45 . . . . . . . "0274 .02 72 .0229 ,0056 .0002 .4715 .3963 .OS8 .069 
1946-50 . . . . . . . .OD77 .0070 .0029 .OD50 .0007 .1351 .OS64 .OS2 ,047 
1951-55 . . . ". . . .0148 .0136 .0024 .0123 .0012 ,4174 .0735 ,033 .03S 
1956-60 . . . . . . . ..0090 .OD70 ---.DO59 .0148 ,0020 .Z080 -.1755 ,034 .034 
1961-6/68 ..... .0141 .0111 .0143 .0001 .0030 "2567 .3294 -043 .048 

* Since 5(R,) is 50 small relative to s (R, ) ,  s (R ,  - R, ) ,  which is not shown, is essentially the same 
as s(R,). The standard deviations of ( R ,  --R,)/s(R,, ,)  and qx / s (Rm) ,  also not. shown. can be 
obtaked directly from s(R,,, - R f ) ,  &J and s(R,).  ]hlinally, thc I-slatistics lor (R, - R , ) / f ( R , )  
and QJ$(R,,,) arc identical with those for Rm - R ,  and 

deviations, t-statistics for sample means, and first-order serial correlations 
for the month-by-month values of the following variables and coefkients: 
t.he market return Rmt; the riskless rate of interest R,,, taken to be the 
yield on 1-month Treasury bills; I L t  - Rit; (Rmt - &t) / s (Rm);  80t 

and h y ~ ,  repeated from panel A of table 3; and Plt/s(R,,,). The t-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(?w) = 
E(&) ,  where E(&,) is the expected return on any zero-6 security or 
portfolio. Likewise, the expected risk premium per unit of f3 is E ( Z m t )  - 
E(&M) = E(?U). In  fact, for the one-variable regressions of panel A, 
table 3, that is, 

R,c = 9 0 :  + ?It b P  + ?et, (11) 

we have, period by period, 

911 = R,"t - ?or. (12) 

This condition is obtained by averaging (1 1 ) over p and making use of 
the least-squares constraint 

x qpt  = O.!' 
P 

Moreover, the least-squares estimate 901 can always be interpreted as the 
return far month t on a zero$ portfolio, where the weights given to each 

SThere is some degree of approximation in (12) .  The averages over p of R,, and 
8, are R , ,  and 1.0, respectively, onIy 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 Rmt 
and the average $, is always close to 1.0. 

-___.-...__ " -. --". ~. _ * _ "  - - . - _-_- -.-"I... -I , - -  
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.OS2 .OOOI 2.56 254 1.92 .86 -.07 -.07 -.03 "10 -88 
,026 .0004 2.84 2.60 .70 3.71 .09 ,09 "07 .IO .94 
.030 .0009 3.72 2.92 1.73 2.45 . I4  . I 4  "15 "25 .92 
,064 
,034 
.031 
-019 
.020 
.034 

"0001 
.0001 
.0003 
.OD04 
.0007 
.0008 

1.04 
3.68 
1.15 
3.51 
2.07 
3.08 

I .04 
3.65 
1.05 
3.22 
1.60 
2.44 

.79 
2.55 
"48 
"$3 

-1.37 
2.81 

.32 
1.27 
1.27 
5.06 
5.68 
"03 

-.I3 
. I 4  
.09 

-.oz 
"12 
.13 

-.I3 
.14 
.09 

--.Ol 
. I3  
-13 

-.09 
"1 5 
.04 
.08 
.I8 
.09 

-07 
.2 1 
. I8  

--.07 
.13 
.2 1 

. I2  

.83 
"97 
.89 
.go 
.93 

of the 20 portfolios to form this zero$ portfolio are the least-squares 
weights that are applied to the RPt in computing Pot.'' 

In  the Sharpe-Lintner two-parameter model of market equsbrium 
E(%,t) = E ( E d  = R,, and E(%) = E(&J - E(%#) = E(%i) - 
Rp. In the period 1935-40 and in the most recent period 1961-6/68, 91t is 
dose to R,n - R, and the t-statistics for the two averages are similar. In 
other periods, and especially in the period 1951-60, ql is substantialIy 15s 
than R ,  - R,. This is a consequence of the fact that for these periods 30 
is noticeably greater than x,. 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 ?I are statistically large, however, is equivalent to testing 
the S-L hypothesis E(70;t) = R,, which we prefer to take up after exam- 
ining further the stochastic process generating monthly returns. 

Finally, although the differences between values of R, .- R, for different 
periods or between values of TI are never statisticaIIy large, there is a hint 
in table 4 that average-risk premiums declined from the pre- to the post- 
World War I1 periods. These are average risk premiums per unit of 8, 
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 

1oThat Oot is the return on a zero$ portfotio can be shown to follow from the 
unbiasedness of the least-squars coefficients in the cross-sectional risk-return regs- 
sions. If one makes the Gauss-Markov assumptions that the underlying disturbances 
qpl 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 q0, is also the return for month t on the minipum variance 
zero$ portfolio that can be constructed from the 20 portfolio 8,. 

N 
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always [E(g , t )  - &]/fl(i?,,&t)) and in the more general model of Black 
(1972), it is [E(&) - E(&)]/U(~?,,,~) at  the point on the efficient set 
corresponding to the market portfolio m. - I n  table 4, especially for the three 
long subperiods, dividing R,,, - R, and 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 TI or R ,  --RJ are matched by a quite 
noticeable downward shift in s(R,&) from the early to the later periods 
(cf. Blume [I9701 or Officer [197l]). 

C. 
Each cross-sectional regression coefficient qjjt in ( 10) has two components: 
the true yj;.t and the estimation error, $jt = q j t  - Tjt. A natural question 
is: To what extent is the variation in ?it through time due to variation in 
'3;.t and to what extent is it due to qj6? In addition to providing important 
information about the precision of the coefficient estimates used to test the 
twoparameter model, the answer to this question can be used to test 
hypotheses about the storbastic process generating returns. For example, 
although we cannot reject the hypothesis that E(y:t)  = 0, does including 
the term involving in (10) help in explaining the month-by-month 
behavior of returns? That is, can we reject the hypothesis that for all t ,  
yzt  = 01 Likewise, can we reject the hypothesis that month-by-month 
7~3jt = 0? And is the variation through time in due entirely to a;'ot and 
to variation in Rft? 

The answers to these questions are in table 5. For the models and time 
periods of tabIe 3, table 5 s h o a o r  each 9j: s 2 ( p j ) ,  the sample variance 
of the month-by-month Q j t ;  s2(&), the average of the month-by-month 
values of s2(&), where $(I&) is the standard error of T j t  from the cross- 
sectional risk-return regression of ( 10)forrnonth t ; (") = s 2 ( 9 j )  - 
s2(Tj); and the F-statistic F = s 2 ( ? j ) / s 2 ( & ) ,  which is relevant for testing 
the hypothesis, s2(Tj) = s2(<;i;i). The numerator of F has n - 1 df, where 
tz is the number of months in the sample period; and the denominator has 
n( 20 - K) df, where K is the number of coefficients pj in the model.ll 

Errors and True Variation in the Coeficients 

11The standard error of +jt ,  s ( q j t ) ,  is proportional to the standard error o f  the 
risk-return residuals, Q j o r  month t ,  which has 2 0 -  K df. And n values of s 2 ( $ j t )  

are averaged to get sa($j), so that the latter has n ( 2 0 - K )  df. Note that if the 
underlying return disturbances I;;pt of (10) are independent across p and have identical 
normal distributions for all p ,  then qjt is the sample mean of a normal distribution 
and 52(Fjt) is proportional to the sample variance of the same normal distribution. 
If the p r o c e s A k o  assumed to be stationary through time, it then follows that 
s2( (g j t )  and ~ ~ ( ( 4 ~ )  are independent, as required by the P-test. Finally, in the F- 
statistics of table 5, the values of n 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 P-distribution are: 
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One clear-cut result in table 5 is that there is a substantial decline in 
the reliability of the coefficients pfli and 911- that is, a substantial increase 
in ?(&) and s2(g)-when fip3 and/or Sp(2,) are included in the risk- 
return regressions. The variable b2 is obviously collinear with tp, and, as 
can be seen from table 2 ,  &(?() likewise increases with From panels B 
and C of table 5, the collinearity with BP is stronger for Pp2 than for 

lcn spit.e of the loss in precision that arises from multicollinearity, how- 
ever, the F-statistics €or ?. (the coefficient of %?) and ?;, Ithe coefficient 
of - S , ( ~ J ) ]  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 Tzt is statistically more noticeable than that of 
y:it, but there are periods (1941-45,  1956-60) when the values of F for 
both Yxf  and y8( are large. 

also indicate that 7,;ilt has substan- 
tial variation through time. This is not surprising, however, since 31 I is 
always directly related to a,,,,. For example, from equation ( 12),  for the 
one-variable model of panel A, ql, = $,,, - 

+ & are also in general large. 
And the month-by-month variation in j%bt cannot be accounted for by 
variation in Rp. The variance of RJ1 is so small relative to s2((3(,t), s2(%,0, 
and s2 (&, )  that doing the F-tests in terms of - R,, produces results 
almost identical with those €or 'j+lt. 

Rejection of the hypothesis that - R,, = 0 does not imply rejection 
of the S-L hypothesis-to be tested next--that E(?$,,) = 221,. Likewise, 
to find that month-by-month y2'-.t # 0 and y:it + 0 does not imply rejection 
of hypotheses C1 and C2 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($$t) = 0 and E(y:it) = 0. 

What we have found in table 5 is that there are variables in addition 
to O p  that systematically affect period-by-period returns. Some of these 
omitted variables are apparently related to pi2 and Fp(S). But the latter 
are almost surely proxies, since there is no economic rationale for their 
presence in our stochastic risk-return model. 

h 

$ P ( @ j )  

The F-stadtistics for z= I';! + 

Finally, the F-statistics for vrlI = 

n F, I15 F.nm Fm, F,,,,,, F.!,,, 

60 (120) ............. f.35 1.41 1.58 1.73 1.83 
60 (m) .............. 1.29 1.39 1.48 1.60 1.69 
120 (120) ............. 1.26 1.35 1.43 1.53 1.61 
120 (a) .............. 1.19 1.25 1.31 1.38 1.43 

. . ~ . - -  --- .- 
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Panel A: 
1935-6/68 ,.. 

193545 . ..._ 
1946-55 . .... 
1956-6/68 ... 
1935-40 ,.".. 
194145 . .... 
1946-50 . . . . . 
1951-55 
195660 ."... 
1961-6/68 . ~ .  

. , . . . 
Pnnel B: 

1935-6168 ... 
193545 ".... 
1946-55 ~. I.. 
1956-6168 . . . 
193540 ...._ 
1941-4s ..-.. 
1956-60 
1961-6/68" 1 ;: 
1946.40 . . . . . 
1951-55 ". . , . 

Panel C: 
1935-6/68 . . . 
193545 ~ . . . .  
1946-55 . . . . . 
1956-6168 ~ " .  
193540 . I _ I .  
1941-45 .._._ 
1946.40 . . ~. . 
1951-5s ..... 
1956.60 
1961-6/68"::: 

Panel D: 
1935-6/68 ... 
193545 ".... 
1946-55 
1956-6168' * ; 1 
193540 .-... 
1941-45 ...._ 
1946-50 . . . . . 
1951-55 
195660 
19614/68": 1 

. * . I * 

.00105 

.00182 

.00057 
.00077 

.00265 

.00086 

.00086 

.OW27 

.00032 

.00100 

.00092 

.OD057 

.OOOS3 
"00155 

.OOO18 

.00101 

.00084 

.00024 
,00037 
.oOZ3Z 

.00192 

.00394 
"00083 
.00100 

,00473 
.00307 
.00103 
.W061 
.00079 
.00109 

.OD150 

.00233 
-00013 
,00194 

.001S7 

.00340 

.OW23 
OW06 

.W092 
"00260 

,00142 

,00213 
"00066 
.00090 

,00404 
.OD118 
.00094 
.00036 
.OW4 1 
.Wlt4 

.00267 

.00377 

.DO112 

.00294 

.00476 
,00254 
.00136 
.00090 
.OOO87 
.00431 

,00266 

.00533 

.00101 

.00164 

.OD669 

.00377 

.00117 

.00083 

.00134 
"00177 

.00566 

.Dl065 

.00176 

.00420 

"01263 
.00843 
.00220 
.00136 
.00239 
,00539 

.00037 

.00091 

.00009 

.OD013 

.OD139 

.OM32 

.00008 

.OOOD9 

.00009 

.00014 

.00175 

.00320 

.00059 

.00139 

.00458 
.OD153 
.ooosz 
.00066 
.00050 
.OD199 

.00015 

,00139 
.00018 
.OW63 

.00196 

.00070 

.00014 

.00022 
"00055 
,00068 

.00406 

.00832 

.00363 

.00226 

.01106 

.00503 
-00197 
.00130 
.00147 
.00279 

3.84 

3.00 
7.33 
6.92 

2.91 
3.69 

11.75 
4.00 
4.56 
8.14 

1.52 

1.18 
1.90 
2.12 

1.04 
I .66 
2.62 
1.36 
1.74 
2.16 

3.5s 

3.83 
5.61 
2.60 

3.41 
5.38 
8.36 
3.77 
2.44 
2 60 

1.39 

1.28 
1.08 
1.86 

1.14 
1.68 
1.12 
1 .os 
1.62 
1.93 

.00401 

.DO863 

.OD163 

.00181 

.01212 

.00452 
.OD216 
,00113 
.OD104 
.00217 

.00564 

.00372 

.00651 
,00667 

.00374 

.00389 
.00862 
.00447 
.00289 
,00928 

.00285 

.00433 
,00261 
,001 78 

,00732 
"OfIO85 
.00386 
.00140 
,00106 
.00212 

.00608 

.00402 
"00647 
.00763 

.00457 

.OM65 

.00858 
.00442 
..00328 
.01060 

.00436 

.00950 

.W171 

.00193 

.01347 

.00481 
,00224 
.OOIZl 
.00112 
.0023 1 

.01403 

.01941 

.00897 

.01338 

.02555 
"01225 
.01071 
.00729 
.00517 
.01894 

,00428 

.00717 

.00310 

.00270 

,01094 
.00274 
.00439 
.00188 
.00204 
,00300 

,01521 

.02118 
.W916 
.01485 

.02910 

.01196 

.011I9 

.007 19 

.00602 

.02081 

.OD035 

,00087 
.00008 
.00012 

.00135 

.00029 

.00008 

.OOOO8 

.om08 

.00014 

.00839 

"01569 
.00245 
.OD671 

.OZ181 

.00836 

.00209 

.00282 
,00228 
"00966 

.00142 

.00283 

.WO50 

.OW92 

.00362 

.00189 

.00053 
"00047 
.00098 
.00088 

.00913 

.01716 

.00269 

.00722 

.02453 
,00832 
.00261 
.00277 
.00274 
.01021 

12.46 

10.92 
21.38 
16.08 

9.98 
16.59 
28.00 
15.12 
21.50 
16.50 

1.67 

1.24 
3.66 
1.99 

1.17 
1.46 
5.12 
2.58 
2.21 
I .96 

3.01 

2.52 
6.20 
2.93 

3..02 
1.45 
8.28 
4.00 
2.08 
3.41 

1.66 

1..23 
3.41 
2.06 

1.19 
1.44 
4.29 
2.60 
2.20 
2.04 

D. Tests o j  the S-I, Hypothesis 

fn the Sharpe-Lintner two-parameter model of market equilibrium one 
has, in addition to conditions Cl-C3, the hypothesis that E ( y o t )  I=I Rtt. 
The work of Friend and Blume (1970) and Black, Jensen, and SchoIes 
(1972) suggests that the S-I, hypothesis is not upheld by the data. At 
least in the post-World War I1 period, estimates of E(y(,t)  seem to be 
significantly greater than Rft.  

Each of the four modeb of table 3 can be used to test the S-L hypothe- 

-I-.- -I - " ..__- ____ - 
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Panel A: 
1935-4/68 ... 
1935-45 ..,.. 
I94665 
1956-6/68'. 1 
1935-40 ..... 
1941115 ..... 

1956-60 
1961-6/68' * : : : 
1946-50 ..... 
1951-5.5 ..... 

Panel B: 
193S-6/68 ... 
1935-45 ..... 
1946-55 ..... 
19.564/68 .." 

Panel C: 
1935-6/68 , . . 
1 9 3 5 4  ..... 
1946-55 ..... 
1956-6168 ... 
1935-40 "-..- 
194145 ..... 
194640 . ". , . 
1951-55 
1956-60 . . I I .  
1961-6/68 ... 

* , I . I 

Panel D: 
193$-6/68 ". 
1935-45 ..... 
1946-55 ..... 
1956-6/68 ... 
1935110 ..... 
1941-45 ..... 
1946-50 ~. . I .  
igsi--sS ..... 
19S6-60 ..... 
1961-6/68 ... 

... 
4 " "  ... 
. . *  

*,. 
" " I  .." 
I . "  ... ".. 

.00121 

.0017 1 
,00063 
.00122 

.00041 
,00327 
.00066 
.00058 
.00033 
.00182 

_ " I  

.,. ".. .._ 
. I .  ... ,.. ~ . .  ... ... 

.00061 

.0006l 

.oiii2 

.00134 

"00083 
.00039 
.00037 
.00202 

... 

. I .  ... .". 

... ... 

. . I  ... . ~ .  ... 
.00318 

.00548 

.00112 

.00278 

.00566 

.00527 

.OD1 03 

.OD120 

.00083 

.00410 

... 

... ... .". 

... ... ,. .  
. I .  ... ... 

,00362 

,00624 
"00148 
.00304 

.00723 

.00515 

.00180 

.00116 

.00103 

.W440 

... ... ... 
" I .  .,. ... ... .". ... 

.00197 

.00371 

.00049 

.W156 

.00524 
.00201 
.00037 
.00062 
.00050 
-00227 

... 

..* ... ... 

... .." ... ... ... 
1 1 .  

.00301' 

.00644 

.00087 

.00169 

.OD886 

.w353 

.00096 

.00077 

.00066 

.00238 

.". 

. I .  ... 
1 . .  

.-. ".. 
- 1 .  ... ... .." 
1.61 

1.45 
2.29 
1.78 

1.08 
2.62 
2.78 
1.94 
1.66 
1.81 

1 . '  

.*. ... ... 
I , .  .." ... .._ ... ... 

1.21 

-97 
1.70 
1.80 

1.46 
1.87 
1.s1 
IS6  
1.85 

.a2 

... ... 
I " .  

... 
I ^ .  ... .". 
. I .  ... 
... 
... 
" . I  ... 
.,. 
. " I  ... 
e " "  ... 
I . .  

.341 

s3.5 
.165 
.304 

-270 
.840 
.llS 
.217 
"622 
.lo5 

.276 

.392 

.OZ8 

.374 

.!20 

.720 

.023 
"038 
.712 
.I63 

... 

.." ... ... 

... 
I . "  ... ... .". 
. I .  

" " "  

. " "  
I . .  .." 
.". ... ... ".. .*.  ... 

.753 

.841 

.370 

.968 

.553 
1.189 
.254 
.493 

1.355 
.722 

"864 

1.001 
.383 

1.125 

.682 
I .393 
.348 
A24 

1.654 
.781 

*.. 
... ... ... 
.~ 

. I .  . I .I ".. ... .", 

... 
".. *.. 
1.. 

... 

..* ... ... 
"~~ 

I . .  

"412 

.313 
-206 
.664 

,282 
.349 
.136 
.276 
,734 
.617 

3 8  

.613 

.355 

.7.51 

S 6 2  
.67S 
,325 
,386 
.941 
.624 

... 

... ... .". 
".. ... "". ... ... ..* 
I . .  

... ".. ... 

... ... ... ... ... ... 
1.83 

2.11 
1.80 
1.46 

1.96 
3.41 
1.87 
1.79 
1.85 
1.17 

1.47 

1.63 
1.08 
1.50 

1.21 
2.07 
1.07 
1.10 
1.76 
1.26 

s isa  The most efficient tests, however, are provided by the one-variabfe 

12 The least-squares intercepts Qot in the four cross-sectional risk-return regressions 
can always be interpreted as returns for month t on zero-$ portfolios (n. 10). For the 
three-variable mode1 of panel D, table 3, the unbiasedness of the least-squares CO- 
efficients can be shown to imply that in computing 90t, negative and positive weights 
are assigned to the 20 portfolios m such a way that the resuIting portfolio has not 
only zero-$ but also zero averages of the 20 8,2 and of the 20 SP(2f). Analogous 
statements appIy 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$ 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(Yo - R , ) ]  are substantially smaller 
than those for other models. Except for the most recent period 1961-6/68, 
the vaIues of To - Rf in panel A are all positive and generally greater than 
0.4 percent per month. The value of ~ ( Y O  - R,) for the overall period 
1935-4/68 is 2.55, and the t-statistics for the subperiods 1946-55, 1951- 
55, and 1956-60 are likewise large. Thus, the results in panel A, table 3 ,  
support the negative conclusions of Friend and BIume (1970) and Black, 
Jensen, and Scholes (1972) with respect to the S-L 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 t(90 - R,) are substantially closer to 
zero for these models than for the model of panel A. This is due to values 
of PO - R, that are closer to zero, but it also reflects the fact that s ( 9 0 )  
is substantially higher for the models of panels B and L) than for the 
model of panel A. 

But the effects of pPz and ip(?f) on tests of the S-L hypothesis are in 
fact not a t  a11 so clear-cut. Consider the model 

-- 

Rt = ~ o t  + ylt~i + ~ ? t ( 1 -  pi)' -t ~ 3 3 t ~ i  + q i t -  ( 1 3 )  

Equations ( 7 )  and (13) are equivalent representations of the stochastic 
process generating returns, with = yl6 - 2 Y 2 t  and 70t = T o t  + Yzt. 
Moreover, if the steps used to obtain the regression equation ( I O )  from 
the stochastic model ( 7 )  are applied to ( 13), we get the regression equa- 
tion, 

RPt = y o t  + YltPP + 9 2 4 1  - PP)Z + ?3:%4%) + %t, (14) 

where, just as in (10) is the average of f@ for securities i in portfolio 
p, (1  .- & ) z  is the average of (1 - f$)2. The values of the estimates 
9zt and Q3f are identical in (10) and (14) ; in addition, 81t =  VI^ - 2 9 2 t  

and pot = Tot -t v z t .  But although the regression equations (10) and 
(14) are statistically indistinguishable, tests of the hypothesis E(Y0t)  = 

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 (1 1). With these assumptions the least-squares estimate qat, 
obtained from the cross-sectional risk-return regression of (11) for month t, is pre- 
asely the return for month t on the minimum variance zero-$ portfolio that can be 
constructed from the 20 portfolio 8,. Thus, the tests of the S-L hypothesis in panel A 
of table 3 are conceptually tbe same as those of Black, Jensen, and Schoies. 

It 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$ portfolios. 
These portfolios then differ in terms of whether or not they also constrain the averages 
of the 20 '($2 and of the 20 3,,(QJ to be zero. Given the collinearity of Bp, 8,2, and 
Sp(2i), however, the assumptions of the Gauss-Markov Theorem cannot apply to  all 
four of the models. 

Copyright 0 2002. All Rights Reserved. 



RISK, RETURN, AND EQUILIBRIUM 63 3 

Rft from (10) do not yield the same results as tests of the hypothesis 
E(”y’ot) = Rft from (14). In  panel D of table 3, yo -- R ,  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, hy:) - R f  is system- 
atically positive for all periads 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 1956-60 subperiods. 

Thus, tests of the S-L hypothesis from our three-variable models are 
ambiguous. Perhaps the ambiguity could be resaIved and more efficient 
tests of the hypothesis could be obtained if the omitted variables for which 
.Tp(?i), Pp2, or ( 1  - are aImost 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 far that model support the negative conclusions of others. 

Given that the S-I, hypothesis is not supported by the data, tests of the 
market efficiency hypothesis that y(,t - E(&) is a fair game are difficult 
since we no longer have a specific hypothesis about E ( & ) .  And using 
the mean of the ?ot as an estimate of E(&!,,,) does not work as well in this 
case as it does for the market efficiency tests on ylr. One should note, 
however, that although the serial correlations p , y ( ~ o )  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 pot 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). 

VI. Conclusions 

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- 
proximateIy efficient-we cannot reject the hypothesis that average returns 
on New York Stock Exchange common stacks reflect the attempts of risk- 
averse investors to hold efficient portfolios. Specifically, on average there 
seem 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 to 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 i t s  expected 
return is linear, as implied by the two-parameter model. We also cannot 
reject the hypothesis of the two-parameter model 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. 

Appeudix 

Some Related Issues 

A I .  Market Models and Tests of Market Eficakncy 

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. 
(I969), such tests have commonly been based on the “one-factor market model”: 

Rlt = a21 + 8iRrnd 4- 2it. (15) 
I n  this regression equation, the term involving R,,t is assumed to capture the 
effects of market-wide factors. The effects on returns of events specific to 
company i, like a stack split OT a change in earnings, are then studied through 
the residuals e,. 

in (10) 
that is above and beyond pure sampling error, then these coeficients can be 
interpreted as market factors, (in addition to X m t )  that idiuence the returns 
on all securities. To see this, substitute (12) into (11) to obtain the “two- 
factor market model” : 

R,t = 9 0 4 1  - fr,) 4- p p  Rtnt + qpt.  

In like fashion, from equation (10) itself we easily obtain the “four-factor 
market model” : 

But given that there is period-to-period variation in Pot, qZt, and 

I6 

R P t  = 90:  ( - P P I  4 h R m t  + ? Z t ( @ p  ‘- %&) 9 3 t  

F P W  - P P R Q d  1 + %t, 

(17) - 
where and @$) are the averages over p of the p p 2  and the S,(?J. 

Comparing equations (15-17) it is dear that the residuals from the 
one-factor market model contain variation in the maxket factors 9 2 t ,  and 
9s1. 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 a study of changes in accounting techniques by Ball (1972), in 
a study of insider trading by Jaffe (1972), and in a study of mergers by 
Mandelker (1972). 

BaII, Jaffe, and Mandelker use the two-factor rather than the four-€actor 
market model, and there i s  probably some basis for this. First, one can see 
from table 5 that because of the collinearity of op, bp2,  and Fp(?t), the coeffi- 
cient estimates pot and iQIt 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 e and 4 from 

PL. ? (IS), (16), and (17). The decline in residual variance that IS obtarned in 
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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 and it is proportional to (1 - f i p ) 2 .  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 lowest 
and highest f&, and the reductions for these two portfolios are generally small. 
Moreover, including FP(ei) as an explanatory variable in addition to D p  and ’pp2 
never results in a noticeable reduction in residual variances. 

63 5 

A2. Multijactor Models nird Errors in the ’p 
If the return-generating process is a multifactor market model, then the usual 
estimates of pi 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 could in principle be obtained from a constrained 
regression applied to 

N 

Rit -- Tot =z @ { ( E m f  - T o t )  f %ti. 

But this approach requires the time series of the true yobr. All we have are 
estimates Pot, themselves obtained from estimates of &, from the one-factor 
model of (15). 

It can also be shown that with a multifactor return-generating process the 
errors in the p 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, tbe disturbances of the one-factor 
model are correlated across securities and portfolios. Moreover, the inter- 
dependence of tbe errors in the @ is higher the farther the true fi’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 1’s obtained by using port- 
folios rather than individual securities is lower the farther & is from 1.0. 

Interdependence of the errors in the B p  also compIicates 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 (IO). 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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The Cross-Section of Expected Stock 
Returns 

EUGENE F. FAMA and KENNETH R. FRENCH* 

ABSTRACT 

Two easily measured variables, size and book-to-market equity, combine to capture 
the  cross-sectional variation in average stock returns associated with market B, 
size, leverage, book-to-market equity, and earnings-price ratios. Moreover, when the 
tests allow for variation in f? that i s  unrelated to size, the reiation between market 
@ and average return is flat, even when fl 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 central 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 
0s (the slope in the regression of a security’s return on the market’s return), 
and (b) market 0 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 
Ps. Average returns on small (low ME) stocks are too high given their @ 
estimates, and average returns on large stocks are too low. 

Another contradiction of the SLB 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 @. Bhandari finds, how- 
ewr, that leverage helps explain the cross-section of average stock returns in 
tests that include size (ME) as well as 0. 

Stattman (1980) and Rosenberg, Reid, and Lanstein (1985) fmd that aver- 
age returns on US. 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 hook-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 acirnowIedge the helpful comments of David Booth, Nai-fu Chen, George Constan- 
tinides, Wayne Ferson, Edward George, Campbell Harvey, Josef Lakonishok, Rex Sinquefleld, 
Rent5 Stulz, Mark Zmijeweski, and a n  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 1J.S. stocks in tests that also include 
size and market p. 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 (m), 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 (br describing average returns. Our goal is to evaluate 
the joint roles of market p, 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, 
as predicted by the SLB model, there is a positive simple relation between 
average stock returns and p during the pre-1969 period. Like Reinganum 
(1981) and Lakonishok and Shapiro (1986), we find that the relation between 
0 and average return disappears during the more recent 1963-1990 period, 
even when is used alone to explain average returns. The appendix shows 
that the simple relation between 0 and average return is also weak in the 
50-year 1941-1990 period. In short, our tests do not support the most basic 
prediction of the SLB model, that average stock returns are positively related 
to market Ps. 

IJnlike the simple relation between 0 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 
m d  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. Our bottom-line results are: (a) p does not seem to 
help explain the cross-section of average stock returns, and 03) 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 BEWE is the reIative 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 6.  
Section 11 examines the relations between average return and @ 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 frms 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 (COIMPUSTAT item eo), 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 t to June of 
t f  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 t - 1 to 
compute its book-to-market, leverage, and earnings-price ratios for t - 1, and 
we use its market equity for June of year t t o  measure its size. Thus, to be 
included in the return tests for July of year t ,  a finin. must have a CRSP stock 
price for December of year t - 1 and June of year t .  It must also have 
monthly returns for at least 24 of the 60 months preceding July of year t (for 
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“pre-ranking” B estimates, discussed below). And the f rm 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 t - 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 t to June of t -+ 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 0 s  
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 0s are more precise for portfolios. 
Our approach is to estimate ps 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. I .  p 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 Ps. Chan 
and Chen use only size portfolios. The problem this creates is that size and 
the 0s 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. 

that is unrelated to size, we subdivide each size 
decile into 10 portfolios on the basis of pre-ranking 0s 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 t. We set the /3 breakpoints for each size 
decile using only NYSE stocks that satisfy our COMPUSTAT-CRSP data 
requirements for year t - 1. Using NYSE stocks ensures that the /3 break- 
points are not dominated after 1973 by the many small stocks on NASDAQ. 
Setting P breakpoints with stocks that satisfy our COMPUSTAT-CRSP data 
requirements guarantees that there are fims in each of the 100 size-@ 
portfolios. 

After assigning firms to the size-@ 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 6s. 
We then estimate 0s using the full sample (330 months) of post-ranking 
returns on each of the 100 portfolios, with the CRSP value-weighted portfolio 
of NYSE, A m X ,  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 6 s  
produce inferences on the role of 0 in average returns like those reported 
below. 

We estimate /3 as the s u m  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 ps.) The sum 0s are 
meant to adjust for nonsynchronous trading (Dimson (1979)). Fowler and 
Rorke (1983) show that sum Ps 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 l 
standard error from 0. If the Fowler-Rorke corrections are used, they lead to 
trivial changes in the Ps. We stick with the simpler sum 0s. Appendix Table 
AI shows that using sum 0s produces large increases in the 0s of the smalIest 
ME portfolios and small declines in the ps of the largest ME portfolios. 

estimates for portfolios can 
work well in tests of the SLB model, even if the true 0s of the portfolios vary 
through time, if the variation in the 0s is proportional, 

To allow for variation in 

Chan and Chen (1988) show that full-period 

where pst is the true 0 for portfolio j at time t ,  PJ is the mean of 13 across t ,  
and 0 is the mean of the pJ.  The Appendix argues that (1) IS a good 
approximation for the variation through time in the true Bs of portfolios (j) 
formed on size and P. For diehard P fans, sure to be skeptical of our results 
on the weak role of p in average stock returns, we can also report that the 
results stand up to robustness checks that use &year pre-ranking ps, or 
5-year post-ranking Ps, instead of the full-period post-ranking ps. 

Jf 
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We allocate the full-period post-ranking P of a size-@ portfolio to each stock 
in the portfolio. These are the 1(3s that will be used in the Fama-Mac3eth 
cross-sectional regressions for individual stocks. We judge that the precision 
of the full-period post-ranking portfolio Ps, relative to the imprecise 1(3 esti- 
mates that would be obtained for individual stocks, more than makes up for 
the fact that true 6s are not the same for all stocks in a portfolio. And note 
that assigning full-period portfolio 8s to stocks does not mean that a stock’s p 
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 p for the preceding 5 years. 

R.2. p Estimates 

Table 1 shows that forming portfolios on sue and pre-ranking ps, rather 
than on size alone, magnifies the range of full-period post-ranking Ps. Sorted 
on size alone, the post-ranking Ps range from 1.44 for the smallest ME 
portfolio to 0.92 for the largest. This spread of 0s across the 10 size deciles is 
smaller than the spread of post-ranking 0s produced by the /3 sort of any size 
decile. For example, the post-ranking ps for the 10 portfolios in the smallest 
size decile range from 1.05 to 1.79. Across all 100 size$ 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 ps are important. First, in each size decile the 
post-ranking Ps closely reproduce the ordering of the pre-ranking 8s. We 
take this to  be evidence that the pre-ranking /3 sort captures the ordering of 
true post-ranking Ps. F h e  appendix gives more evidence on this important 
issue.) Second, the P sort is not a refined size sort. In any size decile, the 
average values of ln(ME) are similar across the p-sorted portfolios. Thus the 
pre-ranking P sort achieves its goal. It produces strong variation in post- 
ranking ps that is unrelated to size. This is important in allowing our tests 
to distinguish between /3 and size effects in average returns. 

ZI. 8 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 ps of size portfolios 
are, however, almost perfectly correlated with size, so tests on size portfolios 
are unable to disentangle 0 and size effects in average returns. Allowing for 
variation in f i  that is unrelated to  size breaks the lagjam, but at  the expense 
of 0. Thus, when we subdivide size portfolios on the basis of pre-ranking os, 
we find a strong relation between average return and size, but no relation 
between average return and p. 

- 
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A. Informal Tests 

Table TJ shows post-ranking average returns for July 1963 to  December 
1990 for portfolios formed from one-dimensional sorts of stocks on size or 0. 
The portfolios are formed at the end of June each year and their equal- 
weighted returns are calculated for the next 12 months. We use returns for 
July t o  June to match the returns in later tests that use the accounting data. 
When we sort on just size or 5-year pre-ranking os, we form 12 portfolios. 
The middle 8 cover deciles of size or B. The 4 extreme portfolios (lA, lB, 10A, 
and 1OB) split the bottom and top deciles in half. 

Table II 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 p. Aver- 
age returns fall from 1.64% per month for the smallest ME portfolio to 0.90% 
for the largest. Post-ranking 0s 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 0 and average 
return. But the evidence is muddied by the tight relation between size and 
the @s of size portfolios. 

The portfolios formed on the basis of the ranked market @s of stocks in 
Table TI produce a wider range of 0s (from 0.81 for portfolio XA to 1.73 for 
10B) than the portfolios formed on size. Unlike the size portfolios, the 
@-sorted portfolios do not support the SLB model. There is little spread in 
average returns across the @ portfolios, and there is no obvious relation 
between 0 and average returns. For example, although the two extreme 
portfolios, 1A and 1013, have much different @s, they have nearly identical 
average returns (1.20% and 1.18% per month). These results for 1963-1990 
confirm Reinganiun's (1981) evidence. that; for @-sorted portfolios, there is no 
relation between average return and 0 during the 1964-1979 period. 

The 100 portfolios formed on size and then pre-ranking 0 in Table I clarify 
the contradictory evidence on the relation between /3 and average return 
produced by portfolios formed on size or 0 alone. Specifically, the two-pass 
sort  gives a clearer picture of the separate roles of size and @ in average 
returns. Contrary to the central prediction of the SLB model, the second-pass 
@ sort produces little variation in average returns. Although the post-ranking 
Bs in Table I increase strongly in each size decile, average returns are flat or 
show a slight tendency to decline. In contrast, within the columns of the 
average return and 0 matrices of Table I, average returns and 6s decrease 
with increasing size. 

"he two-pass sort on size and /3 in Table I says that variation in 0 that is 
tied to size is positively related to average return, but variation in 0 
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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for variation in 0 that is unrelated to size, the relation between /3 and 
average return is flat, even when 0 is the only explanatory variable. 

B. Fama-MucBeth Regressions 

Table 111 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, 
P, and the other variables (leverage, E/P, and book-to-market equity) used to 
explain average returns. The average slopes provide standard F M  tests for 
determining which explanatory variables on average have non-zero expected 
premiums during the July 1963 to December 1990 period. 

Like the average returns in Tables I and 11, the regressions in Table III say 
that size, ln(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 t-statistic af - 2.58. This reliable negative relation persists 
no matter which other explanatory variables are in the regressions; the 
average slopes on ln(MX) 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 /3 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 p alone in Table UI is 0.15% per 
month and only 0.46 standard errors from 0. In the regressions of returns on 
size and p, size has explanatory power (an average slope -3.41. standard 
errors from 0), but the average slope for 0 is negative and only 1.21 standard 
errors from 0, Lakonishok and Shapiro (1986) get similar results for NYSE 
stocks for 1962-1981. We can also report that /3 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 p with size, 
book-to-market equity, Ieverage, and E/P. 

C. Can /3 Be Saved? 

m a t  explains the poor results for p? One possibility is that other explana- 
tory variables are correlated with true ps, and this obscures the relation 
between average returns and measured 0s. But this line of attack cannot 
explain why p 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 p. The averages of the monthly cross-sectional correlations be- 
tween p 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 /3 estimates. However, our full-period post-ranking 13s do not 
seem to be imprecise. Most of the standard errors of the 8s (not shown) are 

I 
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Table I11 
Average SIopes {&Statistics) from Month-by-Month Regressions of 

Stock Returns on @, Size, Book-to-Market Equity, Leverage, and E/P: 
July 1963 to December 1990 

Stocks are assigned the post-ranking B of the s ize0 portfolio they are in at the end of June of 
year t (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 firm’s latest fiscal year 
ending in  calendar year t - 1. The accounting ratios are measured using market equity ME in 
December of year t - 1. Firm size ln(ME) is measured in June of year t. In the regressions, these 
values of the explanatory variables for individual stocks are matched with CRSP returns for the 
months from July of year t to June of year t + 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, E( +)/I’ is 0 and E/P dummy is 1. 

The average slope is the the-ser ies  average of the monthly regression slopes for July 1963 to 
December 1990, and the t-statistic is the average slope divided by its time-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/IVIE, 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 
In(ME) ln(BE/ME) In(A/ME) ln(A/BE) Dummy E(+)/P 
-I_-- ---. P 

0.15 
(0.46) 

- 0.15 
(-2 58) 

-0.37 -0.17 
(- 1.21) (- 3.41) 

0.50 
(5.71) 

0.50 - 0.57 
(5 69) (-5.34) 

-0.11 0.35 
( -  1.99) (4 44) 
-0 11 

( -206)  

-0.16 
(- 3.06) 

-- 0.13 0.33 
(- 2.47) (4.46) 

0.35 -0 50 
(4.32) ( -  4.56) 

0.57 4.72 
(2.28) (4.57) 

0.06 2.99 
(038) (3.04) 

-0.14 0.87 
(- 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 &sorted portfolios in Tables I and I1 also provide strong evidence 
against the 0-measurement-error story. When portfolios are formed on pre- 
ranking ps alone (Table TI), the post-ranking ps for the portfolios almost 
perfectly reproduce the ordering of the pre-ranking 0s. Only the p for 
portfolio 1B is out of line, and only by 0.02. Similarly, when portfolios are 
formed on size and then pre-ranking 6s (Table I), the post-ranking ps in each 
size decile closely reproduce the ordering of the pre-ranking 0s. 

The correspondence between the ordering of the pre-ranking and post- 
ranking /3s for the P-sorted portfolios in Tables I and I1 is evidence that the 
post-ranking ps are informative about the ordering of the true 0s. The 
problem for the SLB model is that there is no similar ordering in the average 
returns on the P-sorted portfolios. Whether one looks at portfolios sorted on p 
alone (Table 11) or on size and then 0 (Table I), average returns are flat 
(Table XI) or decline slightly (Table I) as the post-ranking /3s increase. 

Our evidence on the robustness of the size effect and the absence of a 
relation between p 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 1963-2990; there is a reliable size effect 
over the full 50-year period, but little relation between B and average return. 
Interestingly, there is a reliable simple relation between p 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 0 and average return disappears when we 
control for size. 

III. Book-to-Market Equity, E/P, and Leverage 

Tables I 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 p. 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 pawerful 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 @/P). The BE/IvKE and E/P portfolios in Table IV are 
formed in the same general way (one-dimensional yearly sorts) as the size 
and p portfolios in Table 11. (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 TI. Note also that the strong relation between book-to- 
market equity and average return is unlikely to be a f l  effect in disguise; 
Table IV shows that post-ranking market 0s vary little across portfolios 
formed on ranked values of BEJME. 

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-MucBeth Regressions 

B.I. B E / M E  

The FM regressions in Table 1II conf"irm the importance of book-to-market 
equity in explaining the cross-section of average stock returns. The average 
dope from the monthly regressions of returns on In(BE/ME) alone is 0.50%, 
with a t-statistic of 5.71. This book-to-market relation is stronger than the 
size effect, which produces a t-statistic of - 2.58 in the regressions of returns 
on l n w )  alone. But book-to-market equity does not replace size in explain- 
ing average returns. When both In(ME) and ln(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. 

€3.2. 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 P E ,  and the ratio of book assets to book equity, A P E .  We 
interpret A/ME as a measure of market leverage, while A/BE is a measure 
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of book leverage. The regressions use the natural logs of the leverage ratios, 
ln(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 UI) 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 ln(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 
ln(A/BE) are always negative and more than 4 standard errors from 0. 

The puzzle of the opposite slopes on ln(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 diEerence between market and book leverage is book-to- 
market equity, l n ( l 3 E ~ )  = ln(A/IvIE) - ln(A/BE). Table I11 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-ta-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 BEIME. 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 fwm’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 P E  and 
A/BE. 

B.3. E /  P 

Ball (1978) posits that the earnings-price ratio is a catch-all fox 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/F’ in 
the FM regressions is based on positive values; we use a dummy variable for 
E/P when earnings are negative. 

- 
Copyright 0 2001 All Rights Reserved 



The Cross-Section of Expected Stock Returns 445 

The U-shaped relation between average return and E/P observed in Table 
lY is also apparent when the E/P variables are used alone in the FM 
regressions in Table In. 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 ( t  = 1.23). In contrast, 
the average slopes for In(ME) and In(BE/ME) in the regressions that include 
E/P are similar t o  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 ln(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 f l  that is unrelated to size, there is no 

(2) The opposite roles of market leverage and book leverage in average 

(3) The relation between E/P and average return seems to be absorbed by 

In a nutshell, market 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. 

refiable relation between /3 and average return. 

returns are captured well by book-to-market equity. 

the combination of size and book-to-market equity. 

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 BEJME: 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 11963 to December 1990 

In June of each year t ,  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/hfE portfolios using the book-to-market ratios for year t - 1.  BE/ME is the book 
value of common equity plus balance-sheet deferred taxes for fiscal year 1 - 1, over market 
equity for December of year t - 1. The equal-weighted monthly portfolio returns are then 
calculated for July of year t to June of year t + 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 AI1 row 
shows average returns for equal-weighted portfolios of the stocks in each BE/ME group. 

Book- to-Market Portfolios 
~ 

6 7 8 9 High 

All 1.23 0.64 0.98 1.06 1.17 1.24 1.26 1.39 1.40 1.50 1.63 
Small-ME 1.47 0.70 1.14 1.20 1.43 1.56 1.51 1.70 1.71 1.82 1.92 
ME-2 1.22 0.43 1.05 0.96 1.19 1.33 1.19 1.58 1.28 1.43 1.79 
ME-3 1.22 0.56 0.88 1.23 0.95 1.36 1.30 1,30 1.40 1.54 1.60 
ME-4 1.19 0.39 0.72 1.06 1.36 1.13 1.21 1.34 1.59 1.51 1.47 
ME-5 1.24 0.88 0.65 1.08 1.47 1.13 1.43 1.44 1.26 1.52 1.49 
ME-6 1.15 0.70 0.98 1.14 1.23 0.94 1.27 1.19 1.19 1.24 1.50 
ME-7 1.07 0.95 1.00 0.99 0.83 0.99 1.13 0.99 1.16 1.10 1.47 
ME-8 1.08 0.66 1.13 0.91 0.95 0.99 1.01 1.15 1.05 1.29 155 
ME-9 0.96 0.44 0.89 0.92 1.00 1.05 0.93 0.82 1.11 1.04 1.22 
Large-- 0.89 0.93 0.88 0.84 0.71 0.79 0.83 0.81 0.96 0.97 1.18 

----- All Low 2 3 4 5 

I___- -~ 

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 
ln(ME) and ln(BE/NPE) for individual stocks is - 0.26. The negative correla- 
tion is also apparent in the average values of ln(ME) and ln(BE/ME) for the 
portfolios sorted on ME or BE/ME in Tables Il and N. 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 fums 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 XII. Including ln(BE/ME) moves the average slope on ln(lM[E) 
from -0.15 ( t  = -2 .58)  in the univariate regressions to -0.11 (t = - 1.99) 
in the bivariate regressions. Similarly, including In(ME) in the regressions 
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lowers the average slope on ln(BE/hfE) 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 1nflME) and In(BE/ME) is 
not extreme, and the average slopes in the bivariate regressions in Table III 
show that ln(ME) and ln(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 B E / m  groups average returns are related to size. 

C. Subperiod Auerages of the FM Slopes 

!t!he message from the average FM slopes for 1963-1990 (Table m) 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 0 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, ln(MB), and book-to-market equity, ln(BE/MX), and (b) returns on 0, 
ln(ME), and ln@E/ME). For perspective, average returns on the value- 
weighted and equal-weighted (VW and EVV) 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 (Farna (1976), chapter 9). In our  tests, the intercept is 
weighted toward small stocks (ME is in millions of dollars so InWE) = 0 
implies ME = $1 million) and toward stocks with relatively high book-to- 
market ratios (Table IV says that ln(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 P is economically important. The average FM slope for 
f l  is only slightly positive for 1963-1976 (0.10% per month, t = 0.25), and it 
is negative for 1977-1990 (-0.44% per month, t = - 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 1963-19713 
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-Sectianal Regressions of Returns on (a) Size (In(ME)) and 
Book-to-Market Equity (in(BE/ME)), and ob) @,Xn(ME), and 

ln@E /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 i ts  time-series standard emor. 

7/63-12/90 (330 MOL) 7/63-12/76 (162 Mos.) 1/77-12/90 (168 Mos.) 
Variable Mean Std t w n )  Mean Std fwn) Mean Std t(Mn) 

- . ~ - -  -- 
- 

NYSE Value-Weighted (VW) and Equal-Weighted (EW) Portfolio Returns 

vw 0.81 4.47 3.27 0.56 4.26 1.67 1.04 4.66 2.89 
0.97 5.49 3.19 0.77 5.70 1.72 1.16 5.28 2.82 EW - --- 

R,, = a + b d n ( M E , J  + b,,ln(BE/ME,,) I- e,, - __ _- 
a 1.77 8.51 3.77 1.86 10.10 2:33 1.69 6.67 3.27 

0.35 1.45 4.43 0.36 1.53 2.96 0.35 1.37 3.30 
b2 -0.11 1.02 -1.99 -0.16 1.25 -1.62 -0.07 0.73 -1.16 

-- - - _-- b3 - 
R,,  = a I- blfB,, + bz,ln(ME,,) 4 b&-@~FIE,b + e,, 

I-- 

a 2.07 5.75 6.55 1.73 6.22 3.54 2.40 5.25 5.92 
b l  -0.17 6.12 -0.62 0.10 5.33 0.25 -0.44 4.91 -1.17 
b2 -0.12 0.89 -2.52 -0.15 1.03 -1.91 -0.09 0.74 51.64 

0.33 1.24 4.8Q 0.34 1.36 3.17 0.31 1.10 3.67 - _ _ _ _ _ ~ - _ _  -___-I- -- b3 

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 ln@E/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 ln(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. fl  and the Market Factor: Caveats 

Some caveats about the negative evidence on the role of P in average 
returns are in order. The average premiums for 0, 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-rnarket equity (ln(BE/ME)) with book 
equity (ln(BE)). As long as size (In(ME)) is also in the regression, this change 
will not affect the intercept, the fitted values or the R2. But the change, in 
variables increases the average slope (and the t-statistic) on ln(ME). In other 
words, it increases the risk premium associated with size. Other redefinitions 
of the p ,  size, and book-to-market variabIes will produce different regression 
slopes and perhaps different inferences about average premiums, including 
possible resuscitation of a role for p .  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 @, 
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 premium, including the revival of 
a role for market ,6. 

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 B and average stock returns is flat 
and (b) leaves P as the only variable relevant for explaining average returns. 
Such resuIts 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 P in average returns, it is likely to be found in a 
multi-factor model that transforms the flat simple relation between average 
return and P 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 
0 during the early years (1926-1968) of the CRSP NYSE returns file. Like 
Reinganum (1381) and Lakonishok and Shapiro (1986), we find that this 
simple relation between f l  and average return disappears during the more 
recent 1963-1990 period. The appendix that follows shows that the relation 
between fi 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 p. 

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) docn- 
ment a positive relation befmeen average return and book-to-market equity 
for US. 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 scaled 
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 (2978), 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, EJP, 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. 

(a) The intercepts and slopes in the monthly FM regressions of returns on 
ln(lME) and ln(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 Htsieh (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 economic factors, such as those of 
Chen, Roll, and Ross (1986), can explain the roles of size and book-to- 
market equity in our tests. 

(c) 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. Our work (in progress) suggests that there is indeed a clean 
separation between high and low BENE: firms on various measures of 
economic fmdamentals. 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, B E P  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 "haler 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 F M  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 paints 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 fkms have 
a long period of poor earnings during the 1980s not shared with big firms. 
The systematic patterns in fiindamentals 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 likeIy persistence of the results is more suspect. 

Appendix 
Size Versus 8: 1941-1990 

Our results on the absence of a relation between /3 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 fi  in the average returns on NYSE stocks for 
the half-century 1941-1990, 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 podfolios are formed on size alone, there are strong relations 
between average return and either size or 8; average return increases with 
and decreases with size, For size portfolios, however, size (ln(ME)) and p are 
almost perfectly correlated (- 0.98), so it is difficult to distinguish between 
the roles of size and @ in average returns. 

One way t o  generate strong variation in p that is unrelated to  size is to 
form portfolios on size and then on p. As in Tables I to 111, we find that the 
resulting independent variation in @ just about washes out the positive 
simple relation between average return and p 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 TI1 use returns on individual stocks as the dependent variable. 
Since we allocate portfolio Ps to individual stocks but use fum-specific values 
of other variables like size, @ may be at a disadvantage in the regressions for 
individual stocks. This appendix shows, however, that regressions for portfo- 
lios, which put @ and size on equal footing, produce results comparable to 
those for individual stocks. 

A. Size Portfolios 

Table AI shows average monthly returns and market 0s for 12 portfolios of 
NYSE stocks formed on the basis of size (m) at the end of each year from 
1940 to 1989. For these size portfolios, there is a strong positive relation 
between average return and 0. Average returns fall from 1.96% per month 
for the smallest ME portfolio (1A) to 0.93% for the largest (10R) and 0 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 f ls for the 
smallest ME portfolios and slightly smaller 0s for the largest ME portfolios.) 

The FM regressions in Table AI confirm the positive simple relation 
between average return and P for size portfolios. In the regressions of the 
size-portfolio returns on @ alone, the average premium for a unit of @ is 
1.45% per month. In the regressions of individual stock returns on (? (where 
stocks are assigned the 6 of their size portfolio), the premium for a unit of @ 
is 1.39%. Both estimates are about 3 standard errors from 0. Moreover, the 
ps of size portfolios do not leave a residual size effect; the average residuals 
from the simple regressions of returns on 0 in Table AI show no relation to 
size. These positive SLB results for 1941-1990 are like those obtained by 
Chan and Chen (1988) in tests on size portfolios for 1954-1983. 

There is, however, evidence in Table AI that all is not well with the 0s 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 6 and average return. When the residuals from the regressions of 
returns on P are grouped using the pre-ranking 0s of individual stocks, the 
average residuals are strongly positive for low-p stocks (0.51% per month for 
group 1A) and negative for high-@ stocks (- 1.05% for IOB). Thus the market 
lines estimated with size-portfolio Ps exaggerate the tradeoff of average 
return for 0; they underestimate average returns on low-@ stocks and overes- 
timate average returns on high-@ stocks. This pattern in the @-sorted average 
residuals for individual stocks suggests that (a) there is variation in @ across 
stocks that is lost in the size portfolios, and (b) this variation in 6 is not 
rewarded as well as the variation in B that is related to size. 

€3. Two-Pass Size-P Portfolios 

Like Table I, Table AII shows that subdividing size deciles using the 
@re-ranking) @s of individual stocks results in strong variation in 8 that is 
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independent of size. The (3 sort o f a  size decile always produces portfolios with 
similar average ln(ME) but muck different (post-ranking) Ps. Table AII also 
shows, however, that investors are not compensated for the variation in f l  
that is independent of size. Despite the wide range of f ls  in each size decile, 
average returns show no tendency to  increase with P .  ATX 

The FM regressions in Table AIII formalize the roles of size and p in NYSE 
average returns for 1941-1990. The regressions of returns on @ alone show 
that using the 8s of the portfolios formed on size and @, rather than size 
alone, causes the average slope on f l  to fall from about 1.4% per month (Table 
AI) to about 0.23% (about 1 standard error from 0). Thus, allowing for 
variation in P that is unrelated to size flattens the relation between average 
return and P,  to the point where it is indistinguishable from na relation at 
all. 

The flatter market lines in Table AIII succeed, however, in erasing the 
negative relation between f l  and average residuals observed in the regres- 
sions of returns on f l  aIone in Table AI. Thus, forming portfolios on size and p 
(Table AIII) produces a better description of the simple relation between 
average return and f l  than forming portfolios on size alone (Table AI). 'Phis 
improved description of the relation between average return and 6 is evi- 
dence that the /3 estimates for the two-pass size-@ portfolios capture variation 
in true 0s that is missed when portfolios are formed on size alone. 

Unfortunately, the flatter market lines in Table AI11 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 (3s of the 100 size+ portfolios are strongly positive for small stocks and 
negative fur large stocks (0.60% per month for the smallest ME group, SA, 
and -0.27% for the largest, 10B). Thus, when we allow for variation in P 
that is independent of size, the resulting 8s leave a large size effect in 
average retnrns. This residual size effect is much like that observed by Banz 
(1981) with the ps of portfolios formed on size and 8. 

The correlation between size and /3 is -0.98 for portfolios formed on size 
alone. The independent variation in 0 obtained with the second-pass sort on 
@ lowers the correlation to  - 0.50. The lower correlation means that bivariate 
regressions of returns on 0 and ln(ME) are more likely to distinguish true 
size effects from true f l  effects in average returns. 

The bivariate regressions (Table ATII) that use the 0s of the size-fl portfo- 
lios are more bad news for P. The average slopes for ln(ME) are close to the 
values in the univariate size regressions, and almost 4 standard errors from 
0, but the average slopes for p 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 
AID that explain average returns with 0 alone, the bivariate regressions say 
that there is no reliable relation between f l  and average returns when the 
tests use @s that are not close substitutes €or 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 III. 
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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 0. The 0s in 
BJS and FM are from portfolios formed on p alone, and the market proxy is 
the NYSE equal-weighted portfolio. We use the 0s of portfolios formed on size 
and p, and our market is the value-weighted NYSE portfolio. We can report, 
however, that our  inference that there isn’t much relation between 0 and 
average return is unchanged when (a) the market proxy is the NYSE EW 
portfolio, (b) portfolios are formed on just @re-ranking) Ps, or (c) the order of 
forming the size-0 portfolios is changed from size then /3 to 0 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 FM regressions of returns on f l  produce an average slope for 1941-1965 
(0.50% per month, t = 1.82) more like that of the earlier studies. In contrast, 
the average slope on 0 for 1966-1990 is close to 0 (-0.02, t = 0.06). 

But Table A N  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 A N  that produces an 
average premium for p (1 26% per month) that is both positive and more than 
2 standard errors from 0. Conversely, the weak relation between 0 and 
average return for 1966-1990 is largely due to 1981-1990. The strong 
negative average slope in the univariate regressions of returns on @ 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 P alone seems moot, however, given the evidence in Table A N  
that adding size always kills any positive tradeoff of average return for @ in 
the subperiods. Adding size to the regressions for 1941-1965 causes the 
average slope for 0 to  drop from 0.50 ( t  = 1.82) to 0.07 ( t  = 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, t =; - 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 0 in the subperiods seems to be a size effect in 
disguise. 

D. Can the SL3 Model Be Saved? 
Before concluding that 0 has no explanatory power, it is appropriate to 

consider other explanations for our results. One possibility is that the varia- 
tion in 0 produced by the p sorts of size deciles in just sampling error. If so, it 
is not surprising that the variation in 0 within a size decile is unrelated to 
average return, or that size dominates 0 in bivariate tests. The standard 
errors of the Ps suggest, however, that this explanation cannot save the SLB 
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model. The standard errors for portfolios formed on size and 6 are onty 
slightly larger (0.02 to  0.11) than those for portfolios formed on size alone 
(0.01 to 0.10, Table AI). And the range of the post-ranking ps within a size 
decile is always large relative to the standard errors of the ps. 

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 
6s in the FM tests, does not work well for portfolios formed on size and p. If 
this is a problem, post-ranking ,Os for the size-fl portfolios should not be 
highly correlated across subperiods. The correlation between the half-period 
(1941-1965 and 1966-1990) Ps of the size-@ portfolios is 0.91, which we take 
to be good evidence that the full-period @ estimates for these portfolios are 
informative about true 6s. We can also report that using 5-year 6s (pre- or 
post-ranking) in the FM regressions does not change our negative conclusions 
about the role of 6 in average returns, as long as portfolios are formed on 
as well as size, or on fl alone. 

Any attempt to salvage the simple positive relation between p and average 
return predicted by the SLB model runs into three damaging facts, clear in 
Table AIT. (a) Forming portfolios on size and pre-ranking OB produces a wide 
range of post-ranking 6s in every size decile. (b) The post-ranking 6s closely 
reproduce (in deciles 2 to 10 they exactly reproduce) the ordering of the 
pre-ranking 6s used to form the @-sorted portfolios. It seems safe to conclude 
that the increasing pattern of the post-ranking @s in every size decile 
captures the ordering of the true 0s. (c) Contrary to the SLB model, the p 
sorts do not produce a similar ordering of average returns. Within the rows 
(size deciles) of the average return matrix in Table AII, the high-6 portfolios 
have average returns that are close to or less than the Iow-6 portfolios. 

But the most damaging evidence against the SLB model comes from the 
univariate regressions of returns on in Table AIII. They say that when the 
tests allow for variation in 6 that is unrelated t n  size, the relation between 6 
and average return for 1941-1990 is weak, perhaps nonexistent, even when 
6 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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Case No. 2009-00354 
Atmos Energy Corporation, Kentucky/Mid-States Division 

AG DR Set No. I 
Question No. 1-074 

Page 1 of I 

REQUEST: 

[Rate of Return] - Please provide copies of all workpapers, spreadsheets, etc. used, 
referenced or generated by Dr. Vander Weide in the preparation of his analysis. Please 
provide the aforementioned copies in both hard copy and electronic (Microsoft Excel) 
formats, with all data and formulae intact. 

RESPONSE: 

Please see Attachment I for Dr. Vander Weide's workpapers. 

ATTACHMENT: 

ATTACHMENT 1 - Atmos Energy Corporation, Dr. James Vander Weide Workpapers, 
68 Pages. 

Respondent; Dr. James Vander Weide 



Method Model Result 
Discounted Cash Flow 1 1.90% 
Ex Ante Risk Premium 10.90% 
Ex Post Risk Premium 10.60% 

DCF CAPM 11 .SO% 
Historical CAPM 1 10.20% 

Average 1 1 .OO% 

W E  NO. 2009-00354 
ATTACHMENT 1 

TO AG DR SET NO. 1 
QUESTION NO. 1-74 

1 



Line No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

ATMOS ENERGY 
SCEIEDULE 1 

SUMMARY OP DISCOUNTED CASH FLOW ANALYSIS 
FOR NATIJRAL GAS COMPANJES 

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 

do 
0.430 
0.330 
0.220 
0.325 
0.465 
0.230 
0.395 
0.400 
0.270 
0.298 
0.23 8 

DO 
1.72 
1.32 
0.88 
1.34 
1.86 
0.92 
1.58 
1.68 
1.08 
1.19 
0.95 

PO 
3 1.017 
25.23 0 
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% 



ATMOS ENERGY 
SCBEDTKE 1 (continued) 

FOR PROXY GAS COMPANIES 
tUE LINE SAFETY RANKS AND STANDARD & POOR'S BOND RATINGS 

Line No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

Company 

AGL Resources 
Atmos Energy 
EQT Corp. 
National Fuel Gas 
Nicar Inc. 
NiSource Inc. 
Northwest Nat. Gas 
ONBOK Inc. 
Piedmont Natural Gas 
South Jersey Inds. 
Southwest Gas 
Market-Weighted Average 
Simple Average 

Safety SWBOND 
Rank RATING 

2 A- 
2 BBB+ 
3 BBB 
2 BBB 
3 AA 
3 BBB- 
1 AA- 
3 BBB 
2 A 
2 BBB+ 
3 BBB 

2.5 BBB+ 
2.4 A-toBBB+ 

S&P BOND 
RATING 

(Numerical) 

5 
6 
7 
7 
1 
8 
2 
7 
4 
6 
7 
6 

5.5 

Market Cap $ 
Will 

2,598 

2,499 

5,024 

3,227 

1,648 

3,539 

1,183 

3,485 

1,796 

1,099 

1,083 



Une No. Dale 
I Jun-98 
2 Jut-98 
3 Aug-98 
4 sep-98 
5 ocl-98 
6 Nov-98 
7 Dec-98 
8 Jaw99 
9 Feb-99 

I O  Mar-99 

12 May-99 
13 Jun-99 

15 Aug-99 
16 Sep99 

11 ApF.99 

14 Jul-99 

17 Oct-99 

16 NOV-99 
19 Dec-99 

20 Jan-00 

21 Feb.00 
22 Mar40 

23 Apr-00 

24 May00 
25 Juri-00 
26 Jul-00 
27 Aug-OO 

28 SepOO 
29 Ocl-00 

30 Nov-OO 
31 De000 
32 Jan-01 

33 Feb-01 
34 Mar-01 

35 Apr-01 

36 May01 
37 Jun-01 

39 AugOI 
40 S e w 1  

42 Nov-OI 
43 Dec-01 
44 Jan-02 
45 Feb-02 
46 Mar-02 

48 May02 
49 Jun-02 

51 Aug-02 
52 Sep-02 
53 Ocl-02 
54 NOV-02 
55 Deo-02 
56 Jan-03 
51 Feb-03 
58 Mar-03 
59 Apr-03 
60 M a y a  
61 Jurt-03 
62 Jut43 
63 Aug.03 
64 Sep-03 

38 Jul-01 

41 Ocl-01 

47 Aw-02 

50 Jul-02 

65 Ocf-03 
66 NOV-03 
67 Dec-03 

DCF 

0.1154 
0.1186 
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.!292 
0.1295 

0.1317 

0.1290 
0.1257 

0.1260 

0.1251 

0.1239 
0.1261 

0.1261 
0.1275 
0.1227 

0,1302 
0.1304 

0.1327 
0.1268 
0.1268 
0.1268 
0.1254 
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 
0.1227 
0.1139 
0.1127 
0.1123 
0.1089 
0.1071 

0.1338. 

Bond Meld Risk Premium 
0.0703 
0.0703 
0.0700 
0.0693 
0.0696 
0.0703 
0.0691 
0.0697 
0.0709 
0.0726 

0.0722 
0.0747 
0.0774 
0.0771 
0.0791 
0.0793 
0.0806 
0.0794 

0.0814 
0.0835 

0,0825 

0.0828 
0,0829 

0.0870 

0.0836 
0.0825 

0.0813 
0.0823 

0.0814 
0.081 1 
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 
0.0776 
0.0757 
0.0752 
0.0741 
0.0731 
0.0717 
0.0708 
0.0723 
0.0714 
0.0707 
0.0706 
0.0693 
0.0679 
0.0664 
0.0636 
0.0621 
0 0657 
OM78 
0.0656 
0,0643 
0.0637 
0.0627 

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 

0.0466 

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 
0.051 I 
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 
0.0513 
0.0539 
0.0516 
0.0498 
0,0490 
0.0493 
0.0470 
0.0461 
0.0471 
0.0480 
0.0452 
0,0444 



68 Jan-04 
69 FeM4 
70 Mar44 
71 Apr.04 

73 Jun-04 

75 Aug-04 
76 Sep-04 

72 May-04 

74 JuI-04 

77 &I-04 
78 NOV-04 
79 D ~ 0 4  
80 Jan-05 
81 FebO5 
82 Mar-05 
83 Apr-05 
84 May-05 
85 Jun-05 

87 Aug-05 
88 Sep-05 
89 oct-05 
90 NOV-05 
91 Dec-05 
92 Jan-06 
93 Feb06 
94 Mar46 
95 Apr-06 
96 May-06 
97 Jun-06 

99 Aug-06 

101 oC1-06 

86 JuI-05 

98 Jul-06 

$00 Sap-06 

102 NOV-06 
103 Dw-06 
104 Jan-07 
105 Feb-07 
106 Mar-07 
107 Apr-07 
108 May07 
109 Jun-07 
110 Jui-07 
111 Aug-07 
112 Sep07 
113 oCt-07 
114 Nov-07 
115 Dec-07 
116 Jan48 
117 Feb-08 
118 Mar-08 
I 19 Apr-08 
120 May08 
121 Juko8 

123 Aug-08 
124 SepO8 
125 Oct-08 

127 Dec-08 
128 Jan-09 
129 Feb-09 
130 Mar-09 
131 Apr-09 
132 May-09 
133 Jun-09 

135 Average 

122 JuI-08 

126 NOV-08 

134 JuI-09 

0.1059 
0.1039 
0.1037 
0.1041 
0.1045 
0.1036 
0.1011 
0.1008 
0.0976 
0.0974 
0.0962 
0.0970 
0.0990 
0.0979 
0.0979 
0.0988 
0.0981 
0.0976 
0.0966 
0.0969 
0.0980 
0.0990 
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 
0.1035 
0.1013 
0.1018 
0.1018 
0.1007' 
0.0967 
0.0970 
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 
0.1213 
0.1221 
0.1162 
0.1131 
0.1155 
0.1198 
0.1146 
0.1225 
0.1208 
0.1166 
0.1145 

0.0615 
0.0615 
0.0597 
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 
0.0553 
0.0540 
0.0551 
0.0550 
0.0552 
0.0579 
0.0588 
0.0580 
0.0575 
0.0582 
0.0598 
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 
0.0599 
0 0630 
0.0625 
0.0624 
0.0618 
0.061 1 
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 
0.0639 
0.0630 
0.0642 
0.0648 
0.0649 
0.0620 
0.0597 
0.0679 

0.0444 
0.0424 
0.0440 
0.0406 
0,0383 
0.0390 
0.0384 
0.0394 
0.0378 
0.0380 
0.0365 
0.0378 
0.0412 
0.0418 
0.0396 
0.0424 
0.0427 
0.0436 
0.0415 
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 
0.0453 
0.0432 
0.0453 
0.0454 
0.041 7 
0.0428 
0.0433 
0.0410 
0.0368 
0.0340 
0.0381 
0.0397 
0.0396 
0.0469 
0.0486 
0.0468 
0.051 1 
0.0518 
0.0526 
0.0538 
0.0442 
0.0424 
0.0446 
0.0486 
0.0481 
0.0457 
0.0461 
0.0508 
0.0492 
0.0524 
0.0556 
0.0498 
0.0576 
0.0588 
0.0569 
0.0466 
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Llne No. Data DCF Bond Ylekl Risk Premlum 
1 Jun-98 
2 Jul-98 
3 Aug-98 
4 Sep-98 
5 oct-98 
6 NOV-98 
7 Dec-98 
8 Jan-99 
9 Feb-99 
10 Mar-99 
11 Apr-99 
12 May99 
13 Jun-99 
14 Jul-99 
15 AUg-99 
16 SRp-99 
17 OCt-99 
18 NOV-99 
19 Dec-99 
20 Jan40 
21 FehOO 
22 Mar-00 
23 Apr-00 
24 May-00 
25 Jun-00 
26 JUl-00 
27 Aug-00 

29 Oct-00 
28 SepOO 

30 NOV-00 
31 DSC-00 
32 Jan-01 
33 Feb-01 
34 Mar-01 
35 Apr-01 
36 May-01 
37 Jun-01 

39 Aug-01 
40 Sap-01 

38 JUCOI 

41 0~1-01 
42 NOV-01 
43 DWOl 
44 Jan42 

46 Mar-02 
47 Apr-02 
48 May02 
49 Jun-02 
50 Jul-02 
51 Aug-02 
52 Sep-02 
53 ocl-02 
54 NOV-02 
55 Ds.02 

45 FRbO2 

56 Jari-03 
57 FebO3 
58 Mar-03 
59 Apr-03 
60 May-03 
61 Jm03 
62 JuI-03 
63 Au~-03 

0.1154 
0.1186 
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 
0.1292 
0.1295 
0.1317 
0.1290 
0.1251 
0.1260 
0.1251 
0.1239 
0.1261 
0.1261 
0.1275 
0.1227 
0.1302 
0.1304 
0. 1 338 
0.1327 
0.1268 
0.1268 
0.1268 
0.1254 
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 
0.1127 
0.1139 

0.0703 
0.0703 
0.0700 
0.0693 
0.0696 
0.0703 
0.0691 
0.0697 
0.0709 
0.0726 
0.0722 
0.0747 
0.0774 
0.0771 
0.0791 
0.0793 
0.0806 
0.0794 
0.0814 
0.0835 
0.0825 
0.0828 
0.0829 
0.0870 
0.0836 
0.0825 
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 
0.0776 
0.0757 
0.0752 
0.0741 
0.0731 
0.0717 
0.0708 
0.0723 
0.0714 
0.0707 
0.0706 
0.0693 
0.0679 
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 
0.0466 
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 
0.0471 
0.0470 
0.0487 
0.0413 
0.0402 
0.0410 
0.0429 
0.051 1 
0.0517 
0.0552 
0.0527 
0.0507 
0.0509 
0,0513 
0.0539 
0.0516 
0.0498 
0.0490 
0.0493 
0.0470 
0.0461 

Y X X X 

Risk Premium Lag Risk Premium A Bond Yleld Lag Yield Adjusted RIsk Premium Adjusted Bond Meld 
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 
0.0466 
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 
0.0471 
0.0470 
0.0487 
0.0413 
0.0402 
0,0410 
0.0429 
0.0511 
0.0517 
0.0552 
0.0527 
0.0507 
0.0509 
0.0513 
0.0539 
0.0516 
0.0498 
0,0490 
0.0493 
0.0470 
0,0461 

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 
0.0466 
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 
0.051 1 
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 
0.0513 
0.0539 
0.0516 
0.0498 
0.0490 
0.0493 
0.0470 

0.0703 
0.0700 
0,0693 
0.0696 
0.0703 
0.0691 
0.0697 
0.0709 
0.0726 
0.0722 
0.0747 
0.0774 
0,0771 
0.0791 
0.0793 
0.0806 
0.0794 
0.0814 
0.0835 
0.0825 
0.0828 
0.0829 
0.0870 
0.0836 
0.0825 
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 
0,0776 
0.0757 
0.0752 
0.0741 
0.0731 
0.0717 
0.0708 
0.0723 
0.0714 
0.0707 
0.0706 
0.0693 
0.0679 
0.0664 
0.0636 
0.0621 
0.0657 
0.0678 

0.0703 
0.0703 
0.0700 
0.0693 
0.0696 
0.0703 
0.0691 
0.0697 
0.0709 
0.0726 
0.0722 
0.0747 
0.0774 
0.0771 
0.0791 
0.0793 
0.0806 
0.0794 
0.0814 
0.0835 
0.0825 
0.0828 
0.0829 
0.0870 
0.0836 
0.0825 
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 
0.0776 
0.0757 
0.0752 
0.0741 
0.0731 
0.0717 
0.0708 
0.0723 
0.0714 
0.0707 
0.0706 
0.0693 
0.0679 
0.0664 
0.0636 
0.0621 
0,0657 

0.0120 
0.0143 
0.0150 
0.0095 
0.0053 
0.0083 
O"O100 
0.0132 
0.0100 
0.0110 
0.0040 
0.0051 
0.0101 
0.0065 
0.0086 
0.0077 
0.0101 
0.0106 
0.0090 
0.0143 
0.0098 
0.0070 
0.0028 
0.0119 
0.0121 
0.0080 
0.0049 
0.0095 
0.0080 
0.0099 
0.0114 
0.0098 
0.0114 
0.0023 
0.0154 
0.0113 
0.0141 
0.0116 
0.0034 
0.0108 
0.0103 
0.0058 
O"OO90 
0.0108 
O"OO20 
0.0069 
0.0086 
0.0098 
0.0164 
0.0105 
0.0134 
0.0082 
0.0081 
0.0099 
0.0102 
0,0125 
0.0081 
0.0081 
0.0089 
0.0097 
0.0072 
0.0081 

0.0135 
0.0132 
0.0128 
0.0137 
0.0141 
0.0123 
0.0139 
0.0146 
0.0154 
0.0136 
0.0164 
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 
0.0129 
0.0147 
0.0144 
0.0143 
0.0174 
0.0158 
0.0140 
0.0144 
0.0131 
0.0162 
0.0137 
0.0141 
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 
0.0116 
0.0100 
0.0108 
0.0166 
0.0148 



64 Sep03 
65 Ocl-03 
66 NOV-03 
67 Dec-03 
68 Jan-04 
69 Feb-04 
70 Mar-04 
71 Apr-04 
72 May44 
73 Juw04 

75 AugO4 
76 Sep04 

74 JuI-04 

7? 0~1-04 
78 NOV-04 
79 Dec-04 
80 Jaw05 

82 Mar-05 
83 Apr-05 
84 Map05 
85 Juw05 
86 JuCO5 
67 Aug05 
88 Sep-05 

81 Feb-05 

89 0ct-05 
90 NOV-05 
91 Dec-05 
92 Jaw06 
93 Feb-08 
94 Mar46 
95 Apr-06 
96 May-06 
97 JuM6 
98 Jul-06 
99 Aug-06 
100 SepO6 
101 0ct-06 
102 NOV-06 
103 Dec-06 
104 Jan-07 
105 Feb-07 
106 Mar-07 
107 Apr-07 

109 Jun-07 
110 Jul-07 
111 Aug07 
112 SepO7 

108 t&y-07 

113 Ocl-07 
114 NOV-07 
115 Dsc-07 

117 Feb-08 

119 Apr-08 
120 May48 
121 Jun-08 
122 Jul-08 
123 AUg-08 
124 Sep-08 
I25 oct-08 
126 NoV-08 
127 Dec-08 

116 Jan-08 

f l8 Ma-08 

0.1127 
0.1123 
0,1089 
0.1071 
0.1059 
0.1039 
0.1037 
0.1041 
0.1045 
0.1036 
0.1011 
0,1008 
0.0976 
0,0974 
0.0962 
0.0970 
0.0990 
0.0979 
0.0979 
0,0988 
0,0981 
0.0976 
0.0966 
0.0969 
0.0980 
0.0990 
0.1049 
0.1045 
0.0982 
0.1124 
o.11n 
0.11DD 
0. 1 056 
0.1049 
0.1087 
0.1041 
0.1053 
0.1030 
0.1033 
0.1035 
0.1013 
0,1018 
0.1018 
0.1007 
0.0967 
0.0970 
0.1006 
0.1021 
0.1014 
O"1OBD 
0.1083 
0.1084 
0.1113 
0.1139 
0.1147 
0.1167 
0.1069 
0.1062 
0.1086 
0.1123 
0.1130 
0.1213 
0.1221 
0.1162 

0.0656 
0.0643 
0.0637 
0.0627 
0.0615 
0.0615 
0.0597 
0.0635 
0.0662 
0.0646 
0,0627 
0.0614 
0.0598 
0.0594 
0.0597 
09592 
0.0578 
0.0561 
0.0503 
0.0564 
0.0553 
0.0540 
0.0551 
0.0550 
0,0552 
0.0579 
0.0586 
0.0580 
0.0575 
0.0582 
0.0598 
0.0629 
0.0642 
0.0640 
0.0637 
0.0620 
0.0600 
0.0598 
0.0580 
0.0581 
0.0596 
0.0590 
0.05B5 
0.0597 
0.0599 
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 
0.0649 
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 
0.0365 
0.0378 
0.0412 
0.0418 
0.0396 
0.0424 
0.0427 
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 
0.0453 
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 

0.0511 
0.0518 
0.0526 
0.0538 
0.0442 
0.0424 
0.0446 
0.0486 
0.0481 
0.0457 
0.0461 
0.0508 

0.0468 

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 
0.0365 
0.0378 
0.0412 
0.0418 
0.0396 
0.0424 
0,0427 
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 
0.0453 
0.0432 
0.0453 
0.0454 
0.0417 
0.0428 
0.0433 
0.0410 
0.0368 
0.0340 

0.0397 
0.0396 
0.0469 

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 

0.0381 

0.0486 

0.0461 
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 
0.0365 
0.0378 
0.0412 
0.0418 
0.0396 
0.0424 
0.0427 
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 
0.0453 
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 
0.051 1 
0.0518 
0.0526 
0.0538 
0.0442 
0.0424 
0,0446 
0.0486 
0.0481 
0.0457 
0.0461 

0.0656 
0.0643 
0.0637 
0.0627 
0.0615 
0.0615 
0.0597 
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 
0.0553 
0.0540 
0.0551 
0.0550 
0.0552 
0.0579 
0.0588 
0.0580 
0.0575 
0.0582 
0.0598 
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 
0.0599 
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 
0.0649 
0.0766 
0.0760 
0.0654 

0.0678 
0.0656 
0.0643 
0.0637 
0.0627 
0.0615 
0.0615 
0.0597 
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 
0.0553 
0.0540 
0.0551 
0.0550 
0.0552 
0.0579 
0.0588 
0.0580 
0.0575 
0.0582 
0.0598 
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 
0.0599 
0.0630 
0.0625 
0,0624 
0.0618 
0.0611 
0.0597 
0.0616 
0.0602 
0.0621 
0.0621 
0.0629 
0.0627 

0.0640 
0.0637 
0,0649 
0.0756 
0.0760 

o.oMa 

0.0099 
0.0100 
0.0065 
0.0079 
0.0086 
0.0066 
0.0098 
0.0051 
0.0055 
0.0081 
0.0068 
0.0085 
0.0060 
0.0075 
0.0058 
0.0083 
0.0107 
0.0085 
0.0058 
0.0104 
0.0085 
0.0091 
0.0053 
0,0084 
O"OO90 
0.0065 
0.0129 
0.0093 
0.0031 
0.0214 
0.0092 
0.W4 
0.0034 
0.0075 
0.0120 
0.0058 
0.0113 
0.0066 
O"M04 
0.0088 
0.0051 
0.0091 
0.0087 
0.0061 
0.0037 
0.0043 
0.0107 
0.0089 
0.0076 
0.0149 
0.0107 
0.0076 
0.0133 
0.0106 

0.0113 
0.0008 
0.0067 
0,0104 
0.0125 
0.0069 
0.0069 
0.0092 
0.0136 

0.0108 

0.0109 
0.0113 
0.01 18 
0.0113 
0.0109 
0,0119 
0.0101 
0.0153 
0.0149 
0.01 12 
0.0105 
0,0108 
0.0102 
0.0111 
0.0117 
D,O1 10 
0.0100 
0,0094 
0.0130 
0.0093 
0.0098 
0 0093 
0.0116 
0,0105 
0.0108 
0.0133 
0.0121 
0.0105 
0.0107 
0.0118 
0.0128 
0.0146 
0.0134 
0.m22 
0.0120 
0.0106 
0.0099 
0.0114 
0.0097 
0.0113 
0.0127 
0.0109 
0.0109 
0.0125 
0,0117 
0.0146 
0.0116 
0.0119 
0.01f4 
0.0112 
0.0104 
0,0134 
0.0105 
0.0135 
0.0120 
0.0128 
0.0119 
0.0!31 
0.0125 

0.0135 
0.0232 
0.0150 
0.0040 

o.oim 



128 Jan-09 0.1131 0,0639 
129 Feb-09 0.1155 0.0630 

131 Apr-09 0,1146 0.0648 
132 May09 0.1225 0.0649 
133 Jun-09 0.1206 0.0620 
134 JuCO9 0.1166 0.0597 

130 M8-09 01196 0.0642 

0.0492 
0.0524 
0.0556 
0.0498 
0.0576 
0.056E 
0.0569 

0.0492 0.0506 0.0639 0,0654 
0.0524 0.0492 0.0630 0.0639 
0.0556 0.0524 0.0642 0.0630 
0.0498 0.0556 0.0648 0,0642 
0.0576 0.0406 0.0649 0.0648 
0.0588 0.0576 0.0620 0.0649 
0.0569 0.0588 0.0597 0.0620 

0.0082 
0.0127 
0.0133 
0.0049 
0.0175 
0.0123 
0.0094 

0.01 t 1 
0.0115 
0.0133 
0.0130 
0.0126 
0.0w6 
0.0097 



Analysis of Variance 

Correlation Coefficient = 0.255992 
R-squared = 6.55321 percent 
R-squared (adjusted for d.f.) = 5.84528 percent 
Standard Error of Est. = 0.00510855 
Mean absolute errox = 0.00417017 
Durbin-Watson statistic = 0,482343 (P=O.OOOO) 
Lag 1 residual autocorrelation = 0.738621 



Parameter 
Standard T 

Estimate Error Statistic P-Value 

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 



Standard T 
Par met e r Estimate Error Statistic P-Value 

Analysis of Variance 

Total (Corr.) 0.00139667 132 

Correlation Coefficient = -0.230048 
R-squared = 5.29222 percent 
R-squared (adjusted €or 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 
Comparatlve Returns on S&P 500 Stock Index 
and Moody's A-Rated Utility Bonds 1937 - 2009 

Stock A-rated 
S&P500 Dividend Stock Bond Bond 
StockPrice Weld Return Price Return 

Line 
No. Year 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
30 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 

2009 
2008 
2007 
2006 
2005 
2004 
2003 
2002 
2001 
2000 
1999 
1998 
1997 
1996 
1995 
1994 
1993 
1992 
1991 
I990 
1989 
I988 
1987 
1986 
1985 
1984 
1983 
1982 
1981 
I980 
1979 
1978 
I977 
1978 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1984 
1983 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
1948 
1947 
1946 
1945 
1944 
1943 
1942 
I941 
1940 
1939 
1938 
1937 

865.58 
1,380.33 
1,424.1 6 
1,278 72 
1 ,I 81.41 
1,132.52 

895.84 
1,140.21 
1,335.63 
1,425.59 
1,248.77 

963.35 
766.22 
614.42 
465.25 
472.99 
435.23 
416.08 
325.49 
339.97 
285.41 
250.48 
264.5 1 
208.19 
171.61 
166.39 
144.27 
117.28 
132.97 
110.87 
99.71 
90.25 

103.80 
96.86 
72.56 
96.11 

118.40 
103.30 
93.49 
90.31 

102.00 
95.04 
84.45 
93.32 
86.12 
76.45 
65.06 
69.07 
59.72 
58.03 
55.62 
41.12 
45.43 
44.15 
35.80 
25.46 
26.18 
24.19 
21 21 
16.88 
15.36 
14.83 
15.21 
28.02 
13.49 
11.85 
10.09 
8.93 

10.55 
12.30 
12.50 
11.31 
17.59 

74 S&P 500 Reiurn 1937-2009 
75 A-rated Ut i l i i  Bond Return 
76 Risk Premium 

0.0310 
0,0211 -35.19% 
0.0181 -1.27% 
0.0183 13.20% 
0.0177 10.01% 
0.0162 5.94% 
0.0180 28.22% 
0.0138 -20 05% 
0.0116 -13.47% 
0.0118 -5.13% 
0.0130 1546% 
00162 31.25% 
0.01 95 27.68% 
0.0231 27.02% 
0.0287 34.93% 
0.0269 1.05% 
0.0288 11.56% 
0.0290 7.50% 
0.0382 31.65% 
0.0341 -0.85% 
0.0304 22.76% 
0.0386 17.61% 
0.0317 -2.13% 
0.0390 30.95% 
0.0451 25.83% 
0.0427 7.41% 
0.0479 20.12% 
0.0595 28.96% 
0.0480 -7.00% 
0.0541 25.34% 
0.0533 16.52% 
0.0532 1580% 

0.0380 10.96% 
0.0507 38.56% 

0.0399 -9.06% 

0.0364 -20.86% 
0.0269 -16.14% 
0.0296 17.58% 
0.0332 13.81% 
0.0356 7.08% 

0.0313 10.45% 
0.0351 16.05% 
0.0302 -6.48% 
0.0299 11.35% 
0.0305 15.70% 
0.0331 20.82% 
0.0297 -2.84% 
0.0328 18.94% 
0.0327 6.18% 
0.0324 7.57% 
0.0448 39.74% 
0.0431 -5.18% 
0.0424 7.14% 
0.0438 28.40% 
0.0569 45.52% 
0.0545 2.70% 
0.0582 14.05% 
0.0634 20.39% 
0.0665 32.30% 
0.0620 18.10% 
00571 9.28% 
0.0449 1"99% 
0.0356 -12.03% 
0.0460 38.18% 
0.0495 18.79% 
0.0554 22.98% 
0.0788 20.87% 

0.0306 -8.40% 

0.0638 -8.98% 
0.0458 -9.65% 
0.0349 1.89% 
0.0704 18.36% 
0.0434 -31.36% 
10.8% 
6.3% 
4.5% 

$68.43 
$72.25 
$72.91 
$75.25 
$74 91 
$70,87 
$62.26 
$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 
$43.06 
$40.10 
$48.92 
$39.98 
$32.57 
$31.49 
$29.41 
$24.48 
$29.37 
$34.69 
$43.91 
$49.09 
$50.95 
$43.91 
$41 J 6  
$52.54 
$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 
$1 00.70 
$113.00 
$1 16.77 
$112.79 
$114..24 
$113.41 
$123.44 
$125.08 
$119.82 
$118.50 
$126.02 
$1 26.74 
$119.82 
$119.82 
$1 18.50 
$117.63 
$1 16.34 
$112.39 
$105.75 
$99.83 

$103.18 

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% 
35.0556 
16.12% 
20.65% 
36.48% 
-3.01% 
-3.81% 

-12.89% 
-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% 

-7.35% 
0.20% 
7.07% 
2 24% 
4.26% 

-4 89% 
I .89% 
7.72% 
4.49% 

-2.79% 
2.59% 
9.11% 
3.34% 
4.49% 
4.14% 
4.55% 
7.08% 

10.05% 
9.94% 
0.63% 



Schedule 5 
Comparative Returns on S&P Utility Stock Index 
and Moody's A-Rated Utility Bonds 1437 - 2009 

Line 
No. 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
12 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 

Year 
2009 
2008 
2007 
2006 

2004 
2003 
2002 

2002 
2001 
2000 
1999 
1998 
1997 
1996 
1995 
1994 
1993 
1992 
1991 
1990 
1989 
1988 
1987 
1986 
1985 
1984 
1983 
1982 
1981 
1980 
1979 
1978 
1977 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
I966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
1948 
1947 
1946 
1945 
1944 
1943 
1942 
1941 
1940 
1939 
1938 
1937 

2005 

S&P Utility 
Stock 
Price 

243.79 
307.70 
239.17 
253.52 
228.61 

202.57 
153.87 
168.70 
159.79 
149.70 
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 
46.99 
38.19 
48.60 
60.01 
60.19 
63.43 
55.72 
68.65 
68.02 
70.63 
74.50 
75.87 
67.26 
63.35 
62.69 
52.73 
44.50 
43.96 
33.30 
32.32 
31.55 
29.89 
25.51 
24.41 
22.22 
20.01 
20.20 
16.54 
16.53 
19.21 
21.34 
13.91 
12.10 
9.22 
8.54 

13.25 
16.97 
16.05 
14.30 

201.14 

Stock 
Dividend 

%eld 

0.0362 
0.0287 
0.0413 
0.0394 
0.0457 
0.0492 
0.0454 
0.0584 
0.0496 
0.0537 
0.0572 
0.a607 
0.0558 
0.0699 
0.0704 
0.0588 
0.0742 
0.0860 
0.0925 
0.0948 
0.1074 
0.0978 
0.0953 
0.0893 
0.0791 
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 
0.051 1 
0.0550 
0.0606 
0.0554 
0.0570 
0.0535 
0.0354 
0.0298 
0.0448 
0.0569 
0.0621 
0.0940 
0.0717 

0.0553 
0.0730 

a0540 

Stock 
Return 

-25.90% 
16.56% 
20.76% 
16.05% 
22.84% 
23.48% 

-14.73% 

-17.90% 
32.78% 

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% 

30.20% 
9.40% 

13 01% 
8.79% 
3.96% 
4.16% 

22.70% 
32.24% 

-1.72% 

20.16% 

-14 29% 
-13.45% 

5.12% 
-0.07% 
19.45% 

-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% 

15.36% 
17.10% 
4.60% 

27.83% 
5.41% 

-10.41% 
-7 00% 
57.89% 
20.65% 
37.45% 
17.36% 

-28.38% 
-16.52% 
1 1.26% 
19.54% 

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 
$43.06 
$40.10 
$48.92 
$39.96 
$32.57 
$31.49 
$29.41 
$24.48 
$29.37 
$34.69 
$43.91 
$49.09 
$50.95 
$43.91 
$41.76 
$52.54 
$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 

$1 01.22 
$100.70 
$1 13..QO 
$1 16.77 
$1 12.79 
$1 14.24 
$113.41 
$123.44 
$125.08 
$119.82 
$1 18.50 
$126.02 
$126.74 
$1 19.82 
$1 19.82 
$118.50 
$117.63 
$116.34 
$112.39 
$105.75 
$99..83 

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% 

29.26% 

20.48% 
15.27% 
19.44% 
7.11% 

15.18% 
17.36% 

32.36% 
35.05% 
16.12% 
20.65% 
36.48% 

-0.48% 

-9.65% 

-9.84% 

-3.01% 
-3.81% 

-1 1.89% 
-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% 

I1 I 13% 
-3.49% 
-5.60% 
4.49% 
-7.35% 
0.20% 
7.07% 
2.24% 
4.26% 

-4.89% 
1.89% 
7.72% 
4.49% 

-2.79% 
2 59% 
9.11% 
3.34% 
4.49% 
4.14% 
4.55% 
7.08% 

10.05% 
9.94% 

24.34 0.0432 -36.93% $103.18 0.63% 
76 Return 1937-2009 Stocks 10.5% 
77 Bonds 6.3% 
78 Risk Premium 4.2% 



Ex Post Risk Premium Cost of Eauity 

Risk Premium Utility Stock Index 4.2% 
Risk Premium SP5QO 4.5% 
A-rated Utility Bond Yield 5.97% 
Risk Premium Cast of Equity Utilities 10.2% 
Risk Premium Cost of Equity S&P5OQ 10.4% 
Flotation cost 0.27% 
Ex Post Risk Premium Cost of Equity 10.6% 



Time SI 
2008 
2007 
1006 
2005 
2004 
2003 
2002 
2001 
2000 
1999 
1998 
1997 
1996 
1995 
1994 
1993 
1992 
1991 
1990 
1989 
1988 
1987 
1986 
1985 
1984 
1983 
1982 
1981 
2980 
1979 
2 978 
I977 
1976 
1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 
1960 
1959 
1958 
1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
1948 
1947 
1946 
1945 
1944 
1943 
1942 
1941 
1940 
1939 
1938 
1937 

=500 Risk Premium 
-0.3543 
-0.0586 
0.1101 
0.0421 

-0.0540 
0.0795 

-0.3540 
-0.2240 
-0.1 995 
0.2566 
0.2387 
0.1 036 
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 

-0.1 327 
-0.1417 
0.2381 

-0.0796 
-0,1277 
0.0689 
0.01 69 

-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 

0.2907 
0.1545 
0.1849 
0.1673 

-0.1463 

-0.1352 
-0.1673 
-0.0816 
0.0842 

-0.3199 

SUMMARY OUTPUT 

Regression Sietisfjcs 
Multiple R 0.191 
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 0.1 08 
Residual 70 1.960 0.028 

Coefficienfsfandard Em t Stat P-value Lower 95% Upper 95%.ower 95.09.lppef 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 



Time SP Uti1 Risk Premium 
2008 -0.2614 
2007 0.1196 

006 0.1856 
2005 0.1025 
2004 0.1150 
2003 0.0321 
2002 -0.3008 
2001 -0.2683 
2000 0.1796 
1999 0.0848 
1998 0.0809 
1997 0.0126 
1996 0.0431 
I995 0.0823 
1994 0.0582 
1993 -0.0954 
1992 -0.0281 
1991 -0.0519 
I990 -0.0678 
1989 0.1951 

1987 0.0410 
1986 0.0551 

1984 0.0383 

1988 -0.0255 

1985 -0.0504 

1983 -0.0049 
1982 -0.0628 
1981 0.1241 
1980 0.1683 
1979 0.2068 
1978 0.0636 
1977 -0.0004 
1976 -0.0243 

'974 -0.0138 
1973 -0.1008 
1972 -0.0557 
1971 -0.1219 

I969 -0.0162 

1975 0.1749 

1970 0.0464 

1968 0.0608 
1967 0.1003 
1966 0.0276 
1965 0.0225 
1964 0.1243 
1963 0.0686 

1961 0.1818 
1960 0.1139 
I959 0.0849 

1957 0.0341 

1955 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 

1945 0.4879 
1944 0.1731 
1943 0.3296 
'942 0.1322 

1962 -0.0464 

1958 0.4248 

1956 0.1451 

1946 -0.0959 

I941 -0.3292 
1940 -0.2360 
1939 0.0121 
1938 0.0959 
1937 -0.3755 

SUMMARY OUTPUT 

Regression Statistics 
Multlple R 0.113 
R Square 0.013 
Adjusted R Square (0.001) 
Standard Error 0.151 
Observations 72 

ANOVA 
df ss MS F Significance F 

Regression 1 0.021 0.021 0.912 0.343 
Residual 70 1,594 0.023 
Total 71 1.615 

Coefficientstandard Em f Stat P-value Lower 95% Upper 95%.ower 95.09Ipper 95.0% 
Intercept 1.654 1.688 0.980 0.331 (1.713) 5.020 (1.723) 5.020 3 

Time (0.001) 0,001 (0.955) 0.343 (0.003) 0.001 (0,003) 0.001 



Schedule 6 
Using the Arithmetic Mean to Estimate 

the Cost of Equity Capital 

End Year 1 Ending Wealih Probability 
$1.30 0.5 
$0.90 0.5 

Value x 
End of Year 2 Ending Fealth Value Probability Probability 

(1.30) (1.30) - $ 1.69 0.25 $ 0.42 
$ 1.17 0.50 $ 0.59 
$ 0.81 0.25 $ 0.20 

R 1.21 

- 
- - 
- - 

(1.30) (.9) 

Exnected Wealth - - (.9) (.9) 

Cost of Equity = 1 (1-t-k)' = 1.21 

CostofEquity= k=(l.21/1f- 1 = 10% 10% 

Arithmetic mean = (30%) (.5) + (-10%) (S) = 1 10% 

Geometricmean= [(1.3) (.9)"J5 - 1 = .082 =: 8.2 8.2% 

Thus, the geometric mean is not equal 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 capit; 





Schedule 7 (continued) 
Calculation of Capital Asset pricing Model Cost of Equity 

Using SBBI 7.1 percent Risk Premium 

Line No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

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 

Beta 
0.75 
0.65 
1.15 
0.90 
0.75 
0.85 
0.60 
0.95 
0.65 
0.65 
0.75 
0.85 

Market Cap $ 
2,598 
2,499 
5,024 
3,227 
1,648 
3,539 
1,183 
3,485 
1,796 
1,099 
1,083 

Betas from The Value Line Investment AnaIyzer August 2009 



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 No. 
1 Risk-fi.eeRate 
2 Beta 
3 DCFS&P500 
4 RiskPremium 
5 Beta" RP 
6 Flotation cost 
6 Cost of Equity 

4.38% 20-year Treasury Bond Yield . Jd-09 
0.85 Average Beta Proxy Companies 

8.4% 
7.1% 

12.7% DCF Cast of Equity S&P 500 (see following) 

11.5% 



Schedule 8 
lalculation of Capital Asset pricing Model Cost of Equity 

Using DCF Estimate o f  the Expected Rate of Return 
on the Market Portfolio 

Company 
AMERISOURCEBERGEN 
AETNA 
ALLERGAN 
ASSURANT 
ALLSTATE 
APPLIED MATS 
ABERCROMBIE & R"CH 
AON 
AMERICAN EXPRESS 
BOEING 
BECTON DICKINSON 
FRANlUIN RESOURCES 

BANK OF NFW YORK -LON 
BEMIS 
BRISTOL MYERS SQUIBB 
CA 
CATERPItLAR 
CHUBB 
COCA COLA ENTS 

CLOROX 
COMCAST 'A' 
CME GROUP 
CUMMINS 
CMS ENERGY 
CONSOL EN 
COSTCO WHOLESALE 
CAMPBELL SOUP 
csx 
CINTAS 
cvs CAREMARK 
DOMINION RES 
D m  
QUEsT DIAGNOSTICS 
DUKEENERGY 
ESTEE LAUDER COS 'A' 
EATON 
ENTEXGY 
FAMILY DOLLAR STORES 
FlRSTE!NERGY 
FEDFXATED INVRS 'B' 
FLIJOR 
F 0 R " E  BRANDS 
FPL GROUP 
GENFWLDYNAMICS 
GENERALELECTRIC 
GENUINEPARTS 
GAP 
CjOLDMAN SACHS GP. 
WWGRAINGJ3R 
HASBRO 
HOME DEPOT 

B R O W N - F O W  8' 

COLGATE-PALM. 

PO 
18.38 
25.61 
47.14 
24.26 
25.15 
11.75 
27.61 
37 40 
25.55 
43.97 
67.82 
70.83 
44.95 
28.69 
25.01 
20.23 
18.01 
36.63 
40 82 
17.31 
68.42 
55.64 
14.45 

291.33 
34.44 
11.92 
35.90 
4729 
28.57 
33.21 
23.53 
31.75 
32 50 
42.30 
53.12 
14.38 
33.17 
45.95 
-74.35 
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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 I 

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 I 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. 

AlTACHMENE 

ATTACHMENT 1 - Atmos Energy Corporation, Comparable Companies Financial Risk, 
I Page. 

Respondent: Dr. James Vander Weide 



CASE NO. 2009-00354 
ATTACHMENT 1 
TO AG RR SET NO. 1 
QUESTION NO. 1-75 

Line Company Long- Market Total %Debt %Equity 
NO. Term Cap$ Capital 

Debt (Mil) 

2 Atmos Energy 2,120 2,499 4,619 46% 54% -_ 

4 National Fuel Gas 999 3,227 4,226 24% 76% 

I 
6 NiSource Inc. 5,944 3,539 9,483 63% 37% 

8 ONEOKInc. 4,113 3,485 7,598 54% 46% 

Sources of Data: The Value Line Investment Analyzer, August 2009, and IIBIEIS Thomson 
Reuters 

CASE 2009-00354 
ATTACHMENT I 
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. I 
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) 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. 

b) 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 SBBl 2009 Valuation Yearbook Market Results for Stocks, Bonds, 
Bills, and Inflation I926 - 2008. Dr. Vander Weide does not have the underlying 
data supporting these studies. 

c) The studies supporting the conclusicin 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 to AG DR Set No. I, 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. I 
Q iiestion No. 1-077 

Page I 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 I, 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 

AGL Resources 
Atmos Energy 
EQT Corp. 
Nicor Inc. 
National Fuel Gas 
NiSource Inc. 
Northwest Nat. Gas 
ONEOK Inc. 
Piedmont Natural Gas 
South Jersey lnds. 
Southwest Gas 
Energen Carp. 
Laclede Group 
MDU Resources 

Ticker 

AGL 
AT0 
EQT 
GAS 
NFG 
NI 
NWN 
OKE 
PNY 
SJI 
swx 
EGN 
LG 
MDU 

No. of I/B/EYS 
Estimates 

2 
3 
2 
3 
2 
4 
2 
2 
3 
3 
2 
I 

NA 
I 

Selected 



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 1 
Questar Corp. STR 1 
UGI Corp. UGI 1 
WGL Holdings Inc. WGL 1 

no 
no 
no 
no 

Respondent: Dr. James Vander Weide 



Case No. 2009-00354 
Atmos Energy Corporation, Kentucky/Mid-States Division 

AG DR Set No. I 
Question No. 1-078 

Page I of 1 

REQUEST: 

[Rate of Return] - With respect to page 25, lines 14-25, please provide: ( I )  the source 
documents for the 5.97% utility bond yield; (2) copies of the source documents and 
data used to campute the risk premium; please provide copies of the source 
documents, workpapers, and data in ( I )  and (2) both hard copy and electronic 
(Microsoft Excel) formats, with all data and formulae intact. 

RESPONSE: 

I) 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. I, Question No. 1-74. 

Respondent: Dr. James Vander Weide 



Case No. 2009-00354 
Atmos Energy Corporation, KentuckyIMid-States Division 

AG DR Set No. 1 
Question No. 1-079 

Page I of I 

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 formtilae 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. I , Question No. 1-74. 

Respondent: Dr. James Vander Weide 



Case No. 2009-00354 
Atmos Energy Corporation, KentuckyIMid-States Division 

AG DR Set No. I 
Question No. 1-080 

Page 1 of I 

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 Yahoo!. 

RESPONSE: 

Dr. Vander Weide has purchased the I/B/E/S data for many years. Thus, the I/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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