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Today the great majority of regulated public utilities find their

market prices below their book values. Many utilities are faced with the

need for heavy capital expenditures. However, if these firms sell new

common stock to meet their financing requirements, this very action re-

duces allowable earnings per share and this is detrimental to the exis-

ting stockholders. In this dissertation, the theoretical and practical

aspects of this dilemma are discussed, and the implications of these con-

siderations for rate-of-return regulation are given special emphasis.

First, a mathematical model is developed to describe the relation-

ships among the financial variables. The market value/book value ratio

is treated as the dependent variable, and the model examines the effects
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of changes in the allowed rate of return, growth in assets, and other

factors on this variable.

Empirical tests are then undertaken to test the extent to which the

theoretical relationships among the variables actually exist. The find-

ings are generally consistent with the model, but this statistical con-

firmation is not strong. Clearly, factors not incorporated into the

model are also at work, or the data (which consists to some extent of

proxies for investors' expectations) contain inaccuracies, or both.

It has been suggested in the literature that the market/book ratio

can be used as an indicator of the regulatory agency's fairness to

equity investors. Under ideal economic conditions of perfect competition,

instantaneous regulation, no flotation costs, and no inflation, a

market/book ratio of 1.0 would result when the firm earns a fair return.

In a more realistic economic setting, this research suggests that a

market/book ratio somewhat greater than unity is required both in fair-

ness to investors and to enable the company to attract capital over the

long pull. The model developed in the thesis can be used to help regula-

tors specify the rate of return on the rate base necessary to maintain

the market/book ratio at any predetermined level.

IX



CHAPTER 1

INTRODUCTION TO THE ECONOMICS OF REGULATION

Of 106 utilities listed on the NYSE, only eight
were selling at above book value on September 6, 1974.
One was at book value and the rest were selling below.

This means that each time those utilities selling
below book value are forced to sell common stock, they
dilute the book value of existing stockholders. Be-
cause of the exigencies of rate regulations, this re-
duces the earnings base of the existing stockholder.
The result is a downward spiral.

In order to break this cycle, it is necessary
that the price of the stock equal or exceed book value.
This cannot happen until the rate of return on equity
equals or exceeds approximately 16%.

This statement by a telephone company executive illustrates the

nature and seriousness of one problem faced by regulated public utilities

in the United States today. The statement not only recognizes the depen-

dence of market price on the rate of return on equity, but also indicates

a specific rate of return necessary for utility companies to achieve a

market price equal to book value per share, that is, a market/book ratio

equal to unity. Because of the increasing recognition of the market/book

relationship by industry spokesmen and in regulatory proceedings, this

thesis probes the theoretical determinants of the market/book ratio in an

attempt to define the functional form of the market/book model when new

stock is sold by the firm. The practical problems involved in using theo-

retical relationships as an input to the process of rate determination are

then explored by empirical testing.

Theodore F. Brophy, "A Plan for Action by Independents", Telephony ,

November 11, 1974, p. 35.
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The need for regulation arises when government views the competitive

pricing mechanism as being unable to function properly. The responsibility

for nonmarket regulation specifically falls upon some state or federal

agency. The agency's problem is to allow equity owners a sufficient re-

turn to maintain a going enterprise but not to allow extraction of monop-

olistic profits from the consuming public.

Two situations often used to justify regulation are those of "natural

monopolies" and "infrastructure." A natural monopoly exists when declin-

ing long-run average costs allow one firm to supply an entire market more

efficiently than could several competing firms. The other case sometimes

used to justify regulation involves an industry or firm which is part of

the foundation or infrastructure of economic society. Power and commu-

nication utilities often fall into both categories and are subject to

regulation.

The most prominent forms of regulation in these instances are re-

stricting entry, regulating prices, requiring certain quality standards,

and obligating the firm to serve all applicants. This thesis focuses

upon price and regulation designed to restrict the rate of return on in-

vested capital. In order to isolate several problems involved in rate-

of-return regulation, it considers only established firms, so the question

of entry is moot. It also assumes that all applicants are served with an

adequate quality of service.

The determination of total dollar return on invested capital involves

establishing the rate of return and specifying the aggregate investment

•^Alfred E. Kahn, The Economics of Regulation: Principles and Insti-

tutions , I (New York: John Wiley & Sons, Inc., 1970), p. 11.
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or "rate base" to which the rate will be applied. 3
In 1898 the Supreme

Court of the United States in Smyth v. Ames established that the "fair

value" of the property should be considered by regulatory commissions in

rate determination. Among the matters deemed appropriate for consider-

ation in the fair value were "the original cost of construction, ...the

amount and market value of its bonds and stock, the present as compared

with the original cost of construction, the probable earning capacity of

the property .. .and .. .operating expenses...." The Court, therefore,

set a precedent for considering both the book value and the market value

of the firm as well as inflation (through replacement costs) and probable

earnings. These are still central elements of controversy 75 years later.

The legitimate expenses were expanded to include the cost of capital

in the Bluefield case in 1923. 5 Financial integrity, capital attraction,

and compensation for risk were specified as valid tests for rate fairness

in the Hope case in 1944. The search still continues for generally ap-

plicable guidelines which will assist regulatory commissions in their job

of intervening where the competitive market system cannot or does not

function.

The ratio of market value to book value of equity has been discussed

in several recent rate cases as one possible criterion of fairness that

has been largely overlooked in much past regulation. David Kosh's comment,

relative to his proposal to allow a rate of return slightly in excess of

Kahn, pp. 35-36.
" Smyth v. Ames , 169 U.S. 466, 546-547 (1898), cited by Alfred E. Kahn,

The Economics of Regulation: Principles and Institutions , I (New York:
John Wiley & Sons, Inc., 1970).

Bluefield Water Works & Improve. Co. v. Public Service Commission
of West Virginia , 262 U.S. 679, 693 (1923).~

(1944)"
Federal Power Commission v. Hope Natural Gas Co. , 320 U.S. 591
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his estimate of the cost of capital for South Central Bell in a 1972 rate

case in an example: "This rate would, in my opinion, keep the market

price of South Central's stock if traded more than sufficiently above book

value so as to allow for equity financing without dilution. As such it

will maintain the credit of the company." 7

Rhoads Foster, in a similar vein, stated in a Southern Bell rate

hearing that "It may be agreed that financial integrity means, at a mini-

mum, the maintenance of stock market values somewhere above book value.

The crucial issue is: How much higher than book value?" 8 Foster's tes-

timony included an exhibit comparing market/book ratios of AT&T to those

of samples of electric utilities, industrials, food processors, and an-

other exhibit showing the capital of Southern Bell in current dollars as

compared with the book value. An analytical approach to using comparative

market/book ratios as a means of determining a fair rate of return was

presented by Peter Gutmann in two rate cases involving Consolidated Edison

Company and Brooklyn Union Gas. 10 In still another instance, rebuttal

testimony of Alexander Robichek recalled that Kosh has stated that a mar-

ket/book ratio in the range of 1.1 to 1.5 was desirable for Pacific North-

west Bell. Robichek disagreed with Kosh as to what allowed rate of return

would be necessary for the firm to achieve a market/book ratio within

David A. Kosh, Testimony of, re Fair Rate of Return , before the
Public Service Commission of the State of Tennessee in re South Central
Bell Telephone Company, Docket U-5571, March 1972, p. 54.

J. Rhoads Foster, Testimony before the Florida Public Service
Commission, Fair Rate of Return to Southern Bell Telephone & Telegraph
Company, February 1973, p. 52.

9 Foster, pp. 27 and 58 of exhibits.
°Peter M. Gutmann, "The Fair Rate of Return: A New Approach,"

Public Utilities Fortnightly , Vol. 87, No. 5 (March 4, 1971), p. 41.



this range

.

1

The subject of market /book ratios, therefore, has been receiving

some discussion but without general agreement as to the approach to be

taken, the level to be sought, or even the usefulness thereof. As Robichek

expressed it, "In my opinion, the desirable market-to-book ratio should

reflect more than one's own feelings about the subject. In particular, I

believe that the desirable range for this ratio should be justifiable on

economic grounds." 12 The purpose of this thesis is to explore the ques-

tions involved, to clarify the issues and, hopefully, to develop useful

input for the regulatory decision process.

The urgency attached to this task may be emphasized by considering

historic trends in public utilities' market/book ratios, which have been

falling rapidly during recent years. The severe declines shown for sev-

eral Florida companies in Figure 1 pervade the electricity utility indus-

try. The market/book ratio for each firm at the end of 1973 was very near

or below 1.0. The implications of a firm's common stock selling below book

value (i.e., market/book ratio less than 1.0) are discussed at length in

the chapters to follow. Let it suffice here to mention that where capital

expansion requires the sale of new common stock at a time when the market/

book ratio is below 1.0, the previously existing stockholders suffer a

financial loss.

Consider the plight of Consolidated Edison of New York, whose market/

book ratio has been below 1.0 since 1969, as shown in Figure 2. The

~rrAlexander A. Robichek, Testimony of, Washington Utilities and
Transportation Commission v_^ Pacific Northwest Bell Telephone Company

,

Cause^No. U-71-5-TR, September 27, 1971, pp. 1493-1680.
12
Robichek, pp. 1567-68.
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Tampa Electric Company
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Figure 1: Market/Book Ratios of Selected Florida Utilities.

Source: Calculated from Compustat Annual Utility Tape and Standard &

Poor's Stock Guide, October 1974.



M/B

3

2

1

1966 1970

Consolidated Edison of New York

1974

M/B

3

2

1

J I I J L J I

1966 1970

Detroit Edison Company

1974

Figure 2: Market/Book Ratios of Selected Utilities,

Source : Calculated from Compustat Annual Utility Tape and Standard &

Poor's Stock Guide, October 1974.
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company has been suffering a severe cash shortage, both as a result of

rising operating costs and a need to expand plant facilities. The seri-

ousness of Consolidated Edison's situation was recently highlighted when

the Board of Directors passed a regular quarterly dividend payment. Be-

cause this firm has paid some dividends in each year since 1885 and has

long been considered a stronghold within the electric power industry, the

gravity of this decision was felt throughout the financial community.

The Dow Jones Utility Average, in fact, responded by tumbling 4.16 points

(4.93 percent) on April 23, 1974, the day of Consolidated Edison's divi-

1 3dend announcement.

Another firm with current financing woes is Detroit Edison Company,

whose bonds were downgraded in April 1974, from AA to A by Standard and

Poor's. Their action raised interest rates paid by the firm, since the

lower rating indicated a higher risk. The utility is now having so much

trouble attracting capital at a reasonable cost to finance construction

that in May it announced an 18 percent cut in its five-year capital-

spending plan. The company realized that this curtailment of expansion

might affect service within a few years. 1 "* Detroit Edison's market/book

ratio was only slightly above 1.0 from 1969 through 1972; then in 1973 it

dropped below, as indicated in Figure 2.

The problems illustrated by these firms are not isolated instances;

rather, they are widespread. Irving Trust Company predicted that $75

billion will have to be raised by electric utilities in the period

1 3The Value Line Investment Survey , Edition 5 (May 10, 1974),

pp. 700-842.
^"Detroit Edison Cuts Its Spending Plans 18% Due To Financing

Woes," The Wall Street Journal , May 24, 1974.



1974 - 1978. With this magnitude of capital needed, other companies

will almost certainly be facing financing problems similar to those of

Consolidated Edison and Detroit Edison. An approach to these problems

through an understanding of the relationships among the market/book ratio,

the firm's financial decisions, the regulatory agency's actions, and the

effects on both owners and consumers is sought in the pages that follow.

The discounted cash flow valuation model presented by Robichek, 16

among others, relates the market/book ratio to the rate of return allowed

by the regulatory commission, the rate of return required by investors

in the securities markets, and the retention rate of the firm's earnings.

This basic model is developed in detail in Chapter 2 to reveal the as-

sumptions and implications within testimony such as that cited above.

The assumptions in the model are then relaxed to accommodate sale of new

equity with allowance for flotation costs and to restructure the assump-

tions concerning total asset growth. Implications of the expanded model

for regulatory purposes are considered in light of current practices.

The market/book model uses expectations to explain investor behavior

in relation to other economic forces. Historical data are a record of

financial events as they actually occurred, not a record of investors'

expectations. Empirical evidence can be used as a guide to judging ex-

pectations as explained in Chapter 3. Market/book ratios were calcu-

lated and compared to actual values to test the predictive power of the

model. Least-squares regression was also performed as an alternative

method for predicting market/book ratios.

lbValue Line , p. 703.
16 Robichek, Exhibit 106, pp. 1-6.
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Chapter A deals with the elusive problem of fairness in rate regu-

lation. An economic basis for a competitive, and presumably fair, rate

of return is developed and related to the market/book model. Certain

assumptions regarding the value of assets make application of the economic

theory difficult. An approach to reconciling economic theory and account-

ing conventions is suggested in hopes of providing a practical and econom-

ically sound input for the rate determination process.



CHAPTER 2

A MODEL OF MARKET/BOOK RATIOS

This chapter develops a mathematical model relating the firm's mar-

ket/book ratio to other financial variables, including the rate of return

allowed on equity. The first section distinguishes among several rate of

return concepts discussed in the financial literature. The second section

examines in detail the expected rate of return as determined by the dis-

counted cash flow (DCF) technique, which has been widely cited in utility

rate regulation proceedings. The assumptions going into the DCF approach,

the implications arising out of its usage, and its limitations are dis-

cussed for a better understanding of past and current rate regulation.

One limiting assumption in many DCF models is that retention of earnings

supplied all equity financing; this assumption is relaxed in the third

section, where the model is expanded to allow for equity financing through

the sale of new stock. The expanded model includes flotation costs, and

it is this new model that should be used in utility rate regulation.

A discussion of several other market/book models concludes the

chapter, and few relevant, but lengthy, points are developed in the

appendices to this chapter.

Rates of Return

The term rate of return refers to rate of return on equity capital

throughout this thesis. The rate of return required by investors on the

ith company's stock, k*
. , consists of a risk-free rate of return, R^, plus

11
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a risk premium, p., suitable to the riskiness of the stock. In equation

form, this required rate of return is defined as follows:

k
*i

=
*F

+ V (1)

The average investor requires a return of k*. to induce him to buy or hold

the asset.

Any particular asset, say the common stock of a regulated utility,

has associated with it an expected rate of return, k. For common equity

the expected rate of return often used in rate regulation cases is

D
l

k = p- + g, (2)

o

where D is the cash dividend expected during the year, P is the current

price of the stock, and g is the expected constant growth rate in earnings,

dividends, and stock price. 1 This equation is the discounted cash flow

(DCF) cost of equity capital formula. When investors expect asset i to

earn the rate that they require for its level of risk, the capital market

is in equilibrium; that is, equilibrium exists when k = k*.. Henceforward,
l

we shall assume that the capital market is in equilibrium, so that the

required and expected rates of return are the same at any point in time.

Subsequent model developments use k in the context of Equation (2) while

sometimes referring to it as the required rate of return because of market

equilibrium.

One aspect of utility regulation is the control of profits by setting

Myron Gordon, The Investment, Financing, and Valuation of the Cor-
poration (Homewood, Illinois: Irwin, 1962).
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a maximum overall rate of return on the rate base. This allowed rate of

return is given the symbol r in the following equations. (Further, for

convenience, we assume that the rate base is equal to total capital.)

The regulatory agency is required by legal precedent to allow a rate of

return that is "fair" to the equity owners. Thus r is also the fair rate

of return. The allowed and fair rates of return are ex ante concepts.

If, indeed, the utility achieves a level of earnings sufficient for the

allowed rate to be realized, then the actual rate of return, in the ex

post sense, is equivalent to the allowed rate. Because of regulatory lag

or other problems, the actual rate of return may be quite different from

the commission-determined fair and, therefore, allowed return. For the

following equation derivations, we shall assume that the fair, the allowed,

and the actual rates of return are equal. Later on, where regulatory lag

is discussed, this equality assumption is relaxed.

Basic Market/Book Relationships

The DCF approach to the cost of equity capital is based on expected

and required market returns; it relates the price investors pay for a

stock to the return these investors require and expect to receive on that

investment. Regulation, on the other hand, generally focuses on book

value, and regulators prescribe rates of return on the book value of equity,

If regulation is to be fair and effective, the interrelationships between

market value, book value, and rate of return must be recognized and taken

into account in the regulatory process. Here we show the basic relation-

ships in algebraic form.

The Gordon model 2 for constant growth, Equation 2, which is used

'Gordon (1962)



In-

frequently in financial and regulatory analysis, can be rewritten as

D
P

- - 1 • (3)
k - g

Recognizing capital market equilibrium, k, the expected rate of re-

turn, must equal k* , the required rate of return. Dividends are depen-

dent on earnings per share, E , and the percentage of earnings paid out.

If a constant percentage of earnings, b, is retained, then the dividend

payout ratio is (1 - b), and dividends per share for a period t are

D
t

= (1 - b)E
t

. (4)

Earnings per share is equal to the allowed rate of return, r, times the

book value per share at the beginning of the period, B

E = rB
t

t - 1"

t -r (5)

Substituting Equation 5 into Equation 4 we see that the dividend expected

during period t is

D
t

= (1 - b)rB
t _ r (6)

The growth rate in earnings, dividends, and share prices is

g = br,
(7)

in the very limited situation that assumes (1) k, b, and r are constant

and (2) that all growth is from internally generated funds. Letting

t = 1 and substituting Equations 6 and 7 into Equation 3 gives

(1 - b)rB
P =
o

T

k - br (8)
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One can now solve for the market value/book value ratio, M/B:

o

This M/B relationship is basic to much of the discussion throughout

this thesis. It is expanded later in this chapter in order to take into

account the effects of selling new stock. We shall return to it in

Chapter 4 in order to study the effects of inflation on the utility. Thus

it is important that we understand the nature of the equation and the

underlying assumptions. Consequently we shall now look carefully at the

characteristics of the function.

Characteristics of the Function

Further examination of Equation 9 reveals that the signs of the

first and second derivatives 3 with respect to r are positive for relevant

ranges of the constants, namely, k>0, 1 > b > 0, and k>br. If b = 1,

then both derivatives are zero. Setting the first derivative equal to

zero and solving for r, one finds that r = k/b. These mathematics indi-

cate that the market/book ratio is an increasing function as r approaches

k/b for positive values of M/B.

If one recognizes b, the retention rate, as a variable, also, he can

determine the second order partial derivative of M/B with respect to r

and b. The sign of this derivative depends not only on r and b but also

on k. For values of k > 0, 1 > b >. 0, k > br, and r > the sign will be

positive, which indicates that the M/B ratio increases with both r and b.

~3

Details of these derivatives are presented in Appendix B.
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Some illustrative M/B ratios are calculated with Equation 9 and plotted

in Figure 3. The significant features of this exhibit may be summarized

as follows:

1. For any given b and k, the higher the value of r,

as r approaches k/b, the higher the M/B ratio.
For r greater than k/b, M/B is undefined.

2. If b is zero—i.e., if the firm pays all its

earnings out as dividends—then the M/B ratio
rises linearly with r without limit. Other-
wise the relationship between M/B and r is not
linear.

3. For any specified r and b, the M/B ratio is

higher for lower values of k.

4. Over most of the ranges of the curves, the

higher the value of b, the steeper the slope
of the curve relating M/B to r; i.e., M/B is

most sensitive to changes in r for high values
of b.

5. When r = k, M/B = 1.0 regardless of the level
of b. If r > k, then M/B > 1.0, and conversely
if r < k. The relative levels of r and k are
important to the question of fairness as dis-
cussed in Chapter 4.

6. If r > k, then the higher the level of b, the
larger the value of M/B, and conversely if

r < k.

The Special Case When r = k

With this basic relationship one can predict what will happen if a

regulatory agency sets the allowed rate of return, r, equal to the DCF

required (and expected) rate of return, k. Substituting r = k into

Equation 9 gives

^0 = (1 - b)k
B k - bk
o

(1 - b)k
(1 - b)k
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Figure 3: General Relationship Between Market/Book Ratios and Allowed

Rates of Return.

Equation: M/B = (1 - b)r/(k - br)

.
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1,

which can be rewritten

P = B .

o

This equality shows that by using the DCF cost of equity capital as the

allowed rate of return, a utility commission will be forcing the market

price of the stock to equal its book value.

Although a slight digression, it is interesting to note that when

the market/book ratio equals 1.0, the required rate of return, k, equals

the earnings/price ratio. 4 In this case the earnings/price ratio is an

appropriate measure of the cost of equity capital. The derivation of

this result is presented in Appendix C.

The Asset Growth Rate

In the calculations used to construct Figure 3, the growth rate in

total assets, g, was assumed to increase with r, i.e., g = br, with b con-

stant. Thus, increase in the allowed rate of return implies a faster rate

of growth in total assets. Is this assumption that g increases with r

reasonable? Probably not—ordinarily, for most utilities, g is probably

independent of r. The demand for many utility services, including elec-

tricity, appeared to be relatively inelastic in the short run over observed

narrow ranges of prices, at least prior to the recent escalation in prices.

More recently, there has been a reduction in power usage, apparently dem-

onstrating some price elasticity, but perhaps reflecting a desire to

J. C. Van Home, Financial Management and Policy , 2nd ed. (Engle-

wood Cliffs: Prentice-Hall, Inc.), pp. 115-117.
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conserve waning energy supplies as well as price elasticity. If elastic-

ity is low, the price changes necessitated by changes in r probably will

not greatly affect the amount demanded in the short run. Since growth in

demand is the primary determinant of the asset growth rate, g would seem

to be relatively independent of r. Accordingly, it would seem preferable

to evaluate Equation 9 under the assumption that g is a constant rather

than to assume that g changes proportionately to r.

If we assume that g is a constant, then increases in r must be off-

set by decreases in b to keep the product br = g constant. In other words,

if g is to be held constant, the higher earnings resulting from an increase

in r must be paid out as dividends, which results in a reduction of b.

Under these conditions, the M/B ratio is a linear function of r, as illus-

trated by the examples plotted in Figure 4. As was true with an increasing

g, the M/B ratio still equals 1.0 where r equals k. However, we now have

an X-axis intercept at the point where r = g. If r is less than g, nega-

tive M/B ratios, which are nonsense, arise, while positive M/Bs occur

whenever r is greater than g. The higher the growth rate, the more sensi-

tive is M/B to changes in r (i.e., the greater the slope) for any given

value of k.

These points hold if all new equity financing is expected to come

from retained earnings. They also hold if new equity is sold at book

value. Since these conditions do not hold for all utilities, it is nec-

essary to broaden the analysis to permit the sale of stock, and at prices

different from book values.

Market/Book Ratios With External Equity Financing

In the no-external-equity model, earnings growth occurs only through

reinvestment of retained earnings. If, however, equity is raised externally,
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M/B

1 -



2.1

an additional element of earnings growth will occur if the stock is sold

at prices above its book value, and earnings growth will be retarded if

the sales price is below the book value. 5 The earnings of a utility are

dependent upon its book equity, and if stock is sold at prices different

from book value, the difference between price and book value accrues to

the old stockholders.

Book value, earnings per share, dividends, and stock prices will all

grow if stock is sold at prices above book value, and they will all fall

if it is sold below. In this section we extend the M/B ratio equation to

encompass the sale of common stock.

The Retention Rate

In a Miller-Modigliani world, investors are indifferent to dividends

and retention of earnings, which will be reinvested and result in capital

gains. Since M-M assume that investors do not distinguish between divi-

dends and retained earnings, the cost of equity capital to the firm is

independent of the retention rate; that is, neither k nor the value of the

firm is a function of b, according to M-M.

A contrary argument suggests that in a world with taxes and brokerage

costs, certain investors might prefer capital gains to dividends; capital

gains tax ratios are lower, and capital gains taxes can be deferred until

some point in the future. Other investors may prefer current dividends

to future capital gains: uncertainty increases as one projects farther

into the future, so potential long-term capital gains may be regarded as

If a rights offering is used, then the stock split effect of under-
pricing must be taken into account. The relevant book value is B after
adjusting for this stock split effect.

6
F. Modigliani and M. H. Miller, "The Cost of Capital, Corporation

Finance, and the Theory of Investment", American Economic Review , June
1958; and "Correction", American Economic Review , June 1963.
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more risky than current dividends, causing investors to discount expected

dividends at a lower rate than expected capital gains. That is, the cost

of capital for a firm paying out a high proportion of its earnings as div-

idends might be lower than one retaining a relatively high proportion of

its earnings, ceterus paribus . Both lines of reasoning disagree with the

Miller-Modigliani assumption that investors are indifferent concerning

dividends or capital gains, and both suggest that the cost of equity capi-

tal is indeed dependent on the retention rate, i.e., that k is a function

of b. (M-M argue that the two forces are offsetting, with the result

being an empirically observed independence of k on b.)

If this functional relationship were definitely known to exist, and

if the function were defined, then this information could be incorporated

into the M/B model. Since the question is still open to discussion, this

M/B model opts for the Miller-Modigliani position that the cost of equity

capital is independent of the retention rate. This choice seems superior

to defining, perhaps erroneously, a function relating k to b.

One is also faced with the possibility that management could change

the retention rate every dividend period. Indeed, one observes small,

periodic retention rate fluctuations in many utility companies. A general

practice is to maintain constant dollar-amount dividends per share through

time with occasional increases, as permanently increased earnings per

share permit. A stable dividend per share reduces risk in the investor's

eyes.
7 Firms take pride in a long record of uninterrupted dividend pay-

ments. Earnings per share seldom exhibit the stability of dividends per

7 Richard Schramm and Roger Sherman, "Profit Risk Management and the

Theory of the Firm", Southern Economic Journal , Vol. 40, No. 3 (January

1974), pp. 353-363.

<.
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share. Earnings fluctuate as dividends are held constant; consequently,

the retention rate varies from period to period. This point is confirmed

in Table 1 by data from a few illustrative firms. Although these reten-

tion rates do vary from year to year, they are ususally of the same general

magnitude as the long-term average for a particular company. Year-to-year

changes result largely from variations in earnings rather than from changes

in retention-rate policy.

Although the firm's managmeent could make major and frequent alter-

ations in its retention rate by changing the dollar amount of dividends

paid out, this procedure is not generally accepted behavior in the busi-

ness community. In a study by Brigham and Pettway, 8
a majority of finan-

cial managers questioned indicated that they would not be willing to change

their dividend policy significantly under normal circumstances. The re-

tention rate seems to be regarded as a constant by management, and probably

also by investors, at least in an expectational sense. Since investors

seem to expect a reasonably stable retention rate, in a M/B model built on

expectations for the future, a constant retention rate is a plausible

assumption.

The retention rate has an important bearing on the growth rate of

earnings of the firm; this relationship is shown in the next section.

The Two Components of Growth

There are two elements of growth of earnings for a utility: (1) growth

from retention of earnings, g , and (2) growth from sale of new stock, g„

.

Our previously discussed growth variable, g, is a combination of these two

E. F. Brigham and R. II. Pettway, "Capital Budgeting By Utilities",
Financial Management , Vol. 2, No. 3 (Autumn 1973), pp. 20-21.
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TABLE 1

THE RELATIVE STABILITY OF RETENTION RATES AND
DOLLAR AMOUNTS OF DIVIDENDS PER SHARE FOR

SELECTED ELECTRIC POWER FIRMS
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factors:

8 = g
l
+ g2'

Here g is equivalent to the g defined in Equation 7, where retention of

earnings was the only source of growth (i.e., g„ = 0)

,

g-L
= br >

while the growth from sale of new stock is described by Equation 10, which

is derived in Appendix D:

P (1 + s)

g = _° l. (10)
B
2 P + sB

Here s is the rate of growth in total equity from the sale of new common

stock; P is the market price per share; and B is the book value per
o °

share.

In the case where M/B = 1.0 (i.e., P
q

= B
Q
) , g

2
will equal zero; this

can be seen by substituting B for P in Equation 10. If, however,

M/B > 1.0, then the larger the value of s, the greater will be the value

of g ; that is, old stockholders will enjoy larger growth rates in divi-

dends and earnings per share as larger amounts of new stock are sold,

provided the market price is above book value. On the other hand if

M/B < 1.0, then g is negative, and the larger the value of s, the smaller

will be g , and the greater the dilution of dividend earnings when new

stock is sold. At some combination of low M/B and high s, the resultant

negative- g will offset a positive g , causing total earnings per share

growth to be negative even for a company that plows back some of its

earnings

.
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Now that we have established the two components of earnings growth,

through internal and external equity financing, we can use these to develop

a modofied model of market/book ratios.

The Modified Market/Book Equations

Equation 11, which is similar to Equation 9 except that it is modi-

fied to show the effects of stock sales on the M/B ratio, is derived in

Appendix D:

M/B = rd- b)(l + s) - s(l + k-br)
_ (11)

k - br - s

This equation shows that the M/B ratio is dependent upon the allowed rate

of return, r; the retention rate, b; the extent to which outside equity

financing is used, s; and the DCF cost of capital, k.

Equation 11 also depends upon the asset growth rate, G. With a con-

stant debt ratio and a constant asset growth rate, the rate of external

equity financing is a residual equal to the rate needed to make up the

difference between the asset growth rate and the growth supplied by re-

tention of earnings; that is, s = G - br. Consequently, for any given b

and r, s varies with G. Alternatively, we can express the assumed con-

stant growth rate as the sum of its parts:

G = br + s. (12)

We can now substitute Equation 12 in the denominator of Equation 11 to

obtain Equation 13:

M/B = r(l - b)(l+8) - s(l+k- br)
_ (13)

K ™* \j

In evaluating Equation 13, we are primarily interested in the
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relationship between M/B and r, since r is a major parameter upon which

both utility companies and their regulators focus. Accordingly, we hold

constant the values of the other variables and analyze M/B as r changes.

As with the no-outside-equity-financing case, however, we still have the

choice of holding G constant or letting G = br + s increase with increases

in r. This is an important consideration, as M/B rises exponentially with

r if G is permitted to vary, but M/B is approximately linear if G is held

constant.

As explained earlier in this chapter, it is probably more realistic

to hold G constant than to let it vary, at least within a "reasonable"

range of values for r. Under the assumption that G is constant, Figure 5

shows how M/B varies with r at different asset growth rates. The main

features of the figure may be summarized as follows:

1. The relationship between M/B and r is approximately
linear for relevant ranges of r when G is constant.

2. When r = k, M/B =1.0 regardless of the asset growth
rate, the retention rate, or the outside equity fin-
ancing rate.

3. Whenever r > k, M/B is larger for higher values of
G, and conversely if r < k. That is, given two firms
with the same allowed rate of return, retention rate,
and cost of equity capital, but with different asset
growth rates, the firm with the higher growth will
have the higher M/B ratio if the allowed return is

greater than the cost of capital, but a lower M/B
ratio if less than the cost of capital.

A. The M/B ratio is most sensitive to changes in r if

the asset growth rate is large. For instance, with
G = 10 percent, a small change in r produces a sub-
stantial change in M/B, whereas, with G = percent,
the same small change in r produces a much smaller
change in M/B.

The third and fourth points above are particularly interesting. If

a utility is in a rapidly growing service area, a value of r only slightly

less than k will produce a very low M/B ratio; conversely, if r is even
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M/B

k

G = 10%

G = 8%

G = 6%

G = 0%
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10 15 r(%)

Figure 5: Market/Book Ratios With Sale of Stock.

Equation: M/B = r(l - b) (1 + s) - s(l + k - br)
k - br - s

Conditions: G = br + s = constant
b = 40.0%
k = 10.5%
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slightly greater than k, the M/B ratio will be relatively high. Thus,

utilities in high growth areas are likely to exhibit a relatively high

degree of stock price instability in periods when realized rates of return

are varying.

Flotation Costs

An additional factor affecting the market/book ratio is the cost in-

volved in floating a new stock issue. Thus far we have implicitly assumed

that flotation costs are zero, i.e., that new stock can be sold to net the

company the current market price. Clearly this is not a realistic assump-

tion; as a result, the model must be further expanded to allow for flota-

tion costs.

There are actually two types of flotation costs: (1) the specific

costs associated with underwriting an issue, including whatever under-

pricing might be necessary to sell the issue, and (2) the more subtle

impact of a continual increase in the supply of a given stock. The spe-

cific costs associated with a given flotation, as a percentage of the

funds raised, is designated by the term F. Assume first that a stock is

selling at $50 per share before a new financing is announced, that selling

efforts enable the underwriters to market the stock at $50, and that under-

writing costs are $2 per share. In this case, the seller will net $48 per

share, and F = $2/$50 = 4 percent. If, however, market pressure caused

the stock to decline so that it was sold to the public at $45 to net the

seller $43, then F = ($50 - $43)/$50 = $7/$50 = 14 percent.

If the issue were a "one-time-shot", or at least if issues occurred

only every four or five years, the market price would probably rebound to

the original $50 price, assuming the firm earned its cost of capital. If,

however, the firm were forced to go to the market every year or two, and
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investors expected this situation to continue, then the continuous pressure

cf new shares being put on the market might hold the stock price down in-

definitely. Whenever supply increases faster than demand, there will be a

tendency for price to decline. Of course, if M/B > 1.0, and the sale of

stock can be expected to boost earnings (i.e., to increase g„), then this

pressure should not be great.

The percentage flotation cost, F, associated with an individual stock

issue is incorporated into Equation 14, which is derived in Appendix E:

, _ r(l - b)(l + s)(l - F) - s(l + k - br)
,M/B " (k - br - s)(l - F)

• (14)

If F = 0, then Equation 14 reduces to Equation 13; but if F > 0, M/B is

lower than it would otherwise be. If F = and G = br, then Equation 14

reduces to Equation 9, the basic M/B relationship presented in an earlier

section of this chapter.

Figure 6 shows how the M/B ratio varies with r, assuming different

values for F. Some interesting features of the figure include the

following:

1. If r = k, then M/B = 1 only if F = or if s = 0.

In the figure, M/B = 1 where r - k - 10.5 percent
only on the line with F = 0. In other examples
depicted, M/B < 1 where r = 10.5 percent. 9 Flo-
tation costs do not affect the M/B if no new stock
is sold, i.e., if s = 0.

2. The higher the value of F, the larger is the value
of r needed to attain a specified M/B ratio.

q

Where F > 0, the cost of capital obtained by selling new stock is

greater than k, the DCF required rate of return on the common stock. This
point, which is discussed in detail in Weston & Brigham's Managerial Fi-
nance , 4th ed., pp. 306-307, explains why the M/B ratio is less than 1.0
if r is set equal to 10.5. The true DCF cost of capital is greater than
10.5 percent if the firm incurs flotation costs; setting r = 10.5 implies
r < k, which leads to M/B < 1.0.
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M/B

I I I I

F = 0%

F = 10%

F = 20%

I
' » ' ' » ' I ' I

I I » I I

10 15 20 r(%)

Figure 6: Market/Book Ratios With Sale of Stock and Flotation Costs,

„ -< m/b r(l - b)(l + s)(l - F) - s(l + k - br)
Equation: M/B =

(k - br - s)(l - F)

Conditions: G = br + s = constant = 6.0%

b = 40.0%
k = 10.5%
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3. At the point where r = 15 percent, the firm can fi-

nance its 6 percent growth rate through internal

equity only. Here the M/B ratio is independent of

flotation costs. That is, G = br and s = at this

point

.

4. When a firm finds it necessary to sell stock in

order to achieve a particular rate of asset growth,

flotation costs decrease the amount of incoming

funds, as reflected in the factor (1 - F) . In

the case where retained earnings, given a speci-

fied level for b, exceed the amount needed to fi-

nance asset growth, stock may be purchased to re-

duce the expansion of equity capital. Flotation

costs are really brokerage costs, and they increase

the amount of outgoing funds, so the correction

factor is (1 + F) . In this example, the lines bend

down past r = 15 because, if G, b, and the debt ratio

are all to remain constant, then the firm must re-

purchase and retire stock, and F becomes a broker-

age rather than a flotation cost.

Equation 14 is probably the best, or most realistic, model relating

M/B ratios to allowed rates of return. If the author were called upon to

recommend to a utility commission the allowed rate of return needed to

attain a specific M/B ratio, he would use Equation 14 as the basis for the

recommendation. The model, however, is subject to several faults which

might cause the actual M/B to deviate from the one predicted. As we shall

see in Chapter 3, the model is extremely sensitive to both required and

allowed rates of return. Thus, when investor expectations are not met,

actual M/Bs may vary widely from those calculated using expected values

in the model.

Other Market/Book Models

Among the studies concerning the importance of the market value/

book value relationship in public utility rate regulation are those of

Gordon, Thompson and Thatcher, Morton, Carleton, Myers, and Davis.
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Morton considers the proper level of the M/B; Carleton concerns himself

with the economic impact of rate decisions under inflation; Davis delves

into the impact of regulation on capital budgeting; and the other studies

deal with the theoretical relationships among the various financial para-

meters .

The groundwork for developing a theoretical relationship between the

market price and book value was laid by Gordon. 11 His DCF cost-of-capital

model (k = D /P + g) provides the basis from which more complex models

have been developed. Gordon assumed that expected dividend yield and ex-

pected dividend growth through retention of earnings are the quantifiable

determinants of the cost of capital. The model assumes no new financing

through sale of stock or bonds. Furthermore, the expected dividend growth,

which is the product of the retention rate and the allowed rate of return,

is assumed to be constant over time.

This basic model was used by Stewart Myers to demonstrate that the

market price will equal the book value per share if the allowed (and

actual) rate of return is set equal to the cost of equity capital, i.e.,

if r = k, then P = B or M/B = 1.0. Essentially, Myers expressed the

market/book ratio as a function of the allowed rate of return, the required

rate of return, and the rate of earnings retention, i.e., M/B = f(r, k, b)

.

Gordon later generalized his own model to include circumstances of

growth through external funding as well as through retained earnings.

W. A. Morton, "Risk and Return: Instability of Earnings as a

Measure of Risk", Land Economics (May 1969), pp. 229-61.
1 Gordon (1962).
12

S. C. Myers, "The Application of Finance Theory to Public Utility
Rate Cases", The Bell Journal of Economics and Management Science , Vol. 1,

No. 2 (Autumn 1970), pp. 245-270.
13
M. J. Gordon, "The Cost of Capital for a Public Utility", Unpub-

lished paper, February 1973, University of Toronto.
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Thompson and Thatcher 14 built a model relating the allowed rate of

return on equity capital and the rate of growth of shares via the market/

book mechanism. They asserted that the rate of earnings on equity capital,

not just the rate of dividends, should be reflected in the cost of equity

capital. T & T assume that a utility's growth rate in total assets is de-

termined by growth of consumer demand, and that asset growth is independent

of the retention ratio. Further, they assume a stable capital structure,

so the rate of growth of assets is also the rate of growth of equity.

The Thompson and Thatcher net-asset rate of growth, y, is equivalent

in concept to our asset growth rate, G. This equivalency can be shown as

follows. First, our AS is equivalent to their h:

sSB
. _ 0__ _ growth in total book equity _ change in number of

(1 - F)P price after flotation costs shares outstanding.

.„ sSB sSB c . .

, .. AJ5 _ o _ o___ _ rate of growth in
S ' (1 - F)P S

=

(1 - F)P
=

number of shares.

Second, they write the asset growth equation as follows

S(t)
Y - (1 - p)r + P(t)fh

E(t) '

where

Y = asset growth rate
P(t) = market price of a share at time t

S(t) = number of shares outstanding at time t

E(t) = book value of equity at time t

p = dividend payout ratio
h = growth rate of shares of common stock
f = ratio of net proceeds to market price
r = allowed rate of return.

l4
H. E. Thompson and L. W. Thatcher, "Required Rate of Return for

Equity Capital Under Conditions of Growth and Consideration of Regulatory
Lag", Land Economics , Vol. 49, No. 2 (May 1973), pp. 148-162.
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Substituting the symbols used in our Equation 14 into Thompson and Thatcher's

equation, we obtain

G = br + P (1 - F)
sB

(1 " F)P^

= br + s,

which is our Equation 12.

Thompson and Thatcher expressed the M/B ratio as a function of the

allowed rate of return, the required rate of return, growth in equity

capital from all sources, the dividend payout ratio, and the rate of

growth of shares. Their equation is, with a = M/B, as follows;

a _EL
P - (Y - h)

Substituting our smybols from Equation 14 into their equation gives the

following expression:

(1 - b)r

sB

k - G -
(1 - F)P^

(1 - b)r
G(l - F)P sB0-0

K -
(1 - F)P,

(1 - b)r(l - F)P

k(l - F)P
q

- G(l - F)P
q
+ sB

Q

(1 - b)(l - F)P
Q
r

(1 - F)(k - G)P
Q
+ sB

q
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(1 - F)(k - G)P + sB
Multiplying both sides of the equation by o o gives

(1 - b)(l - F)P
Q
r

(1 - F)(k - G)P 2 + sB P
q

- (1 - b)(l - F)P B
Q
r.

Dividing through by P B results in

P

(1 - F)(k - Og5
- + s = (1 - b)(l - F)r

o

^o _ (1 - b)(l - F)r - s

B
q

"
(1 - F)(k - G)

Substituting G = br + s, we obtain

M/B _ (1 - b)(l - F)r - s .

M/B _
(1 - F)(k - br - s)

Their equation, -although somewhat different than our Equation 14, leads

to the same conclusion, namely, that market price will equal book value

per share if r = k and there are no flotation costs, but, M/B will be

less than unity if there are positive flotation costs whenever r = k and

growth is positive.

Thompson and Thatcher rewrite both the growth equation and the M/B

equation to express r in terms of net asset growth and in terms of the

M/B. Given a set of values, including an M/B value , they solve these

equations simultaneously for r and h. This system finds the allowed rate

of return and the rate of growth of shares necessary to produce the given

M/B.
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Carleton argues that the cost of equity capital responds to monetary

changes and that these changes were not adequately considered by Thompson

and Thatcher. He addresses the problems of inflation and regulatory lag

and proposes a partial solution by an alternative method for calculating

the equity base; however, he then notes there is a legal precedent 6

against his suggestion to allow after-the-fact for return on equity in

constructing the rate base.

Davis' study concerns the relation of growth, allowed rates of re-

turn, and capital attraction to capital budgeting. He addresses the prob-

lem of how to account for these three factors in the capital budgeting

process. His assumptions are largely consistent with ours, as are his

conclusions. He concludes that in order to insure consistent growth at

a constant rate over the planning horizon, the allowed rate of return

should be set at the investor discount rate, corrected for flotation costs,

plus the growth rate, also corrected for flotation costs and any imper-

fection in the capital market response.

The market/book valuation models illustrate that the market price

can be expected to be lower than book value per share if the allowed (or

actual) rate of return is less than the stockholders' required rate of

return, i.e., M/B < 1.0 when r < k. If new stock is sold under these

circumstances, the original stockholders' claim to earnings is reduced,

lb
W. T. Carleton, "Rate of Return, Rate Base and Regulatory Lag Under

Conditions of Changing Capital Costs", Land Economics .

16 Galveston Electric Co. v. Ci ty of Galveston, et al. , 258 U.S. 388

(1922).
17 Blaine E. Davis, "Investment and Rate of Return for the Regulated

Firm", The Bell Journal of Economics and Management Science , Vol. 1,

No. 2 (Autumn 1970), pp. 245-270.
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relative to the claims of the new stockholders. Repeated offerings of

new stock to the public at prices below book value causes the deteriora-

tion of an early owner's portion of earnings over time. Consequently, the

financial community recognizes that the sale of new stock at a price be-

low book value is undesirable. Graham, Dodd and Cottle recognized this

sentiment when they stated, "If a utility company's earnings were re-

stricted to a level that supported common stock prices at say, not more

than 10 percent above book value, then utility equities would lose a major

it 1 8
part of their investment appeal....

Summary

This chapter examined DCF rate of return models previously used in

regulatory proceedings, then developed a new model suitable for such use.

In all of the models, the market/book ratio is forced to unity (M/B = 1.0)

if the regulatory body allows a return exactly equal to the cost of equity

capital (r = k) . If flotation costs were zero, then with an M/B = 1.0,

equity financing would leave old stockholders' financial position unchanged,

whereas their position would be improved if M/B > 1.0 or worsened if

M/B < 1.0. In reality, problems will arise if a company must sell new

stock at a time when its M/B is exactly equal to unity. Flotation costs,

including fees to investment bankers and downward stock price pressure

from the increased supply of the firm's securities, would promptly drive

the M/B below unity, causing the old investors a loss on stock price.

To allow for the sale of new equity, various expert witnesses have

suggested that market/book ratio should be somewhat above unity. In an

1B
B. Graham, D. C. Dodd, and S. Cottle, Security Analysis , 4th ed

.

(New York: McGraw-Hill Book Company, 1962), p. 598.
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attempt to understand these proposals and to define more clearly the re-

lationships involved, this chapter developed a relatively complete market/

book model. With this expanded model, we see that a generally linear re-

lationship exists between M/B and the allowed rate of return. Given a

combination of variables, we can use the model to determine the rate of

return on book equity necessary to achieve a target M/B ratio. At this

point, however, the question of an appropriate target M/B ratio is still

open. The question is addressed in Chapter 4, but first, in Chapter 3,

we test the M/B model to see just how well it actually explains empirical

M/B ratios.



CHAPTER 3

EMPIRICAL TESTS

The model developed in the preceding chapter is based on a number

of assumptions; to the extent that the assumptions are not realistic, then

relationships predicted by the model will not hold in the real world, and

the model will not be useful for regulatory purposes. Accordingly, it is

necessary to test to see whether or not the postulated relationships hold.

The major test involves generating data on such factors as the expected

rate of return on book equity, the expected asset growth rate, flotation

costs, and the required rate of return; inserting these values into the

M/B model; and comparing the predicted M/B ratios for a sample of companies

with their actual M/B ratios. To the extent that the model is an accurate

representation of reality, and that we can develop reasonable proxies for

investors' expectations regarding the independent variables, a close re-

lationship will exist between the "calculated" or predicted M/B values

and the actual M/B ratios.

The first section of the chapter delineates the factors that are

taken into account by potential investors and security analysts in the

process of forming expectations about the future financial performance of

individual firms: (1) the required rate of return on equity (k) , (2) rate

of return on book equity (r) investors expect the Commission to permit,

(3) the expected retention rate (b) , (4) the expected rate of growth in

total book value from the sale of common stock (g 9 ), (5) the expected

growth rate in assets (G) , and (6) expected flotation costs (F) . Since

40
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all of these variables represent expectations of future events , they can-

not be measured directly, but', rather, must be proxied in some manner on

the basis of existing ex post data.

Given the basic input data, in subsequent sections we go on to de-

velop calculated or predicted M/B ratios for a sample of electric utilities,

to compare these predicted ratios with the companies' actual M/B ratios,

and to test the statistical significance of the findings. The results do

turn out to be statistically significant, although some companies' actual

M/B ratios are quite different from the predicted values. A careful anal-

ysis of these cases reveals that the model is quite sensitive to certain

ones of the input variables, and slight errors in the variables can lead

to large errors in the calculated M/B ratios. This sensitivity suggests

both the critical importance good input data and also the need for ex-

treme care in using the model for regulatory purposes.

The Independent Variables

The model is built on expectations about the future. The market

price of a stock depends upon the cash flow stream (dividends and capital

gains) the investor expects, and the rate at which he capitalizes that

income stream. Both dividends and capital gains depend upon the firm's

earning ability and the proportion of earnings that are retained. Growth

in earnings and dividends is determined by the rate of return earned on

common equity, the rate of earnings retention, and the sale of new stock.

Since all of these variables relate to future occurrences, ex ante values

are the proper ones to use in testing the model.

Equation 15, which we regard as the most realistic model and which

is the primary one used for the empirical tests, is repeated here for

clarity:

1
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...„ r(l - b)(l + s)(l - F) - s(l + k - br)
M/B "

(k - br - s)(l - F) ~~ ' U5)

Ex ante values are needed for each of the independent variables in Equa-

tion 15: r, the expected rate of return; b, the retention rate; s, the

growth rate in total book value from sale of common stock; k, the investors'

required rate of return; and F, the flotation costs expressed as a percent-

age of the funds raised.

The dependent variable, which is the market/book ratio, M/B, is a

known quantity at any particular time t, and it is determined by values

which investors expect the independent variables to assume in the future.

Although we know investors do not expect the independent variables to re-

main constant over time, we believe that investors do expect these vari-

ables to fluctuate within a fairly narrow range, and that the mean of this

range is used when evaluating the value of the stock. For example, in-

vestors will expect the retention rate to vary somewhat due to changes in

earnings, but in investment decisions they analyze the stock with a spe-

cific value of b in mind. Our task is to determine the value of this fu-

ture value of b as estimated by investors. Clearly, past values of b will

be a major determinant of the expected future b, but just as clearly, the

average value of b in the past is not necessarily the value investors pro-

ject for the future.

Some variables may be expected to change in the future; for example,

a particular company's asset growth rate, G, might be expected to remain

high for a few years, then to decline. If we know the time path of this

expected growth rate, we can calculate an average growth rate—a single

value— for use in fitting the model. In any event, the task is to deter-

mine from ex post data, ex ante values of the independent variables.
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Having done so, we can use these values in Equation 15 to calculate the

M/B ratio. If the model is a good representation of the market valuation

process, and if we have proxied the expectations reasonably well, the cal-

culated M/B ratios will be close to the actual ratios.

The Allowed Rate of Return on Book Equity (r)

Since the allowed rate of return, r, is a key determinant of price

in this valuation model, we must determine what values are in investors'

minds at present concerning future values of r. Investors consider many

factors in reaching this judgment, including (1) the past returns actually

achieved by the company, (2) the relation of these past returns to the re-

turns explicitly allowed by the regulatory agency in rate findings, (3)

the average returns earned by the industry, (4) the relation of the firm's

rate of return to the industry average, (5) the rate of return on bonds

and other alternative investments, (6) the riskiness of the stock, and

(7) coverage ratios.

An investor or security analyst would be interested in past rates

of return for a firm, since this is solid evidence of past achievements.

Also, the trend of past rates over time might offer a first clue to future

rates. But earnings and rates of return cannot necessarily be expected

to continue on an established course of growth or decline; other factors

must also be considered. In the case of utilities, particularly electric

utilities, demand and asset growth over the long run has been demonstrated

to be closely related to population growth, 1 although recent experience

during and following the energy crisis of 1973 suggests a certain degree

*J. B. Cohen and E. D. Zinbarg, Investment Analysis and Portfolio
Managment (Homewood, Illinois: Dow-Jones-Irwin, Inc., 1967), pp. 253-254.
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of price elasticity not heretofore thought to be important. Here, then,

are two exogenous factors affecting demand which are certainly considered

by investors.

Normalized rates of return

The earnings of any business are affected by random economic factors

that cause revenues and expenses to fluctuate from year to year. Investors,

however, cannot anticipate each random fluctuation when forming earnings

expectations. Instead, they project a rate of return that is either con-

stant or steadily changing, while recognizing that random events will

occur and will affect future net income. Hence, when they compare past

predictions to actual returns, they find that the two seldom, if ever,

coincide.

One method used to smooth out past random fluctuations and thus

better predict future trends is least-squares regression. Applying least-

squares regression to past rates of return minimizes the expected value

of the squared error in prediction, forcing all predicted values to lie

on one curve or line. Investors might accept the regression equation de-

rived from past data as a fair approximation of predicted rates of return.

Realized rates of return, r, are regressed as the dependent variable

against time, t, (years), using a linear equation of the form r = B + B t,

where B is a constant and B is the regression coefficient. We use both

the "normalized" values from the regression line, as illustrated in Fig- *

ure 7, as well as individual annual values in the empirical tests of the

model.

"Zone of reasonableness"

The regulatory climate is also quite important to the utility
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Figure 7: Actual and Normalized Rates of Return for Tampa Electric
Company.

Source : Calculated from the Compustat Annual Utility Tape ,
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because the maximum rate allowed is determined by a regulatory commission.

The relationship of the company's recent returns to generally allowed re-

turns for the jurisdiction would be of significance to the analyst. Regu-

latory commissions often think in terms of a range within which the rate

of return is reasonable or "fair." If this range were rising gradually

over time, perhaps because of inflation and a rising debt ratio, a regu-

lated firm's return pattern might be something like that depicted in

Figure 8. When a rate increase is granted, the utility's rate might jump

to the target rate of return. The firm might maintain this rate of return,

or the rate might fall under inflationary pressures or rise if conditions

of increasing productivity existed. If the commission perceives that the

zone of reasonableness is rising faster than the company's return, the

firm will soon find itself at the bottom of the range. At this time, the

regulators will presumably grant another rate increase that will put the

firm back near the target. This, repeated action could cause a sawtooth

earnings pattern such as that shown in Figure 8. The astute investor

would recognize this phenomenon and be aware of impending rate cases and

potential rate adjustments. He would then look at past returns with an

eye to the future, and anticipate that past rates might be adjusted.

The average returns earned by the industry in general, and in par-

ticular by those companies within the same regulatory jurisdiction as the

firm in question, would also offer insights into the expected rate of re-

turn on equity. Over the period from 1954 through 1972, the average rate

of return for three Florida companies exceeded the national average by

from one to two percentage points; see Figure 9.
2 The same figure also

One could argue that this premium indicates a lenient commission,
that is reflects a higher cost of capital caused by risk differentials,
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Figure 9: Rates of Return for Tampa Electric Company and Regional and
National Averages.

Conditions: Tampa Electric Company data are normalized by least-squares
regression.
The Florida average is the arithmetic average of data for

three electric utilities.
The national average is the arithmetic average of 23 elec-
tric utilities from throughout the nation.

Source : Calculated from the Compustat Annual Utility Tape ,
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shows that Tampa Electric Company's rate of return has historically fluc-

tuated about the Florida average, sometimes higher and sometimes lower.

One would expect that any individual firm would tend to follow the juris-

dictional average rate rather closely, perhaps with some adjustment for

relative riskiness as reflected in the debt ratio, so if the individual

firm's return were to diverge from the jurisdictional average, the regu-

lating body could be expected to take steps to bring the company back into

line.

Debt ratio

The debt-to-total asset ratio is another factor that influences the

level of rates of return. Higher debt ratios imply higher risk because

of higher fixed interest payments, and lower coverage ratios. Thus, a

firm with higher than average debt could be expected to have a consistently

higher than industry or jurisdictional average rate of return, and con-

versely for a firm with a lower than average debt ratio.

Putting the factors together to estimate r

Many factors have been mentioned as having an influence on the for-

mation of investors' expectations. The investor, trying to assess future

earnings prospects for a given firm, would presumably look at all of these

factors, pull them together in some fashion by assigning weights to each

reflecting their relative importance, and reach a projected value for the

rate of return, r. This process might be formalized, rigorous, and con-

sistent, or it might be quite informal and impressionistic. Institutional

that it is a necessary premium needed to attract capital to companies
growing more rapidly than the national average, that it reflects low "qual-

ity" earnings representing in large part an allowance for funds used during
construction, or all of these factors. We have not analyzed why the dif-
ferential existed.
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investors are likely to make relative formal estimates, individual inves-

tors to make informal judgment (although individuals could base purchase

decisions on analysts' recommendations, which might, in turn, be based on

formal analysis.) If we knew the factors and weights used in the aggre-

gate by investors at any given point in time, then we could incorporate

these factors into a model to estimate r, which could then be used in the

market/book model for one particular year. If these aggregate assessments

and weights were known to be stable from year to year, the same evaluation

procedure could be used annually. Correspondingly, they could be altered

to reflect known shifts in the estimation parameters. Unfortunately,

neither the variables nor the weights are known for sure, so our estimated

values for expected r could differ markedly from those of investors. Such

differences would cause the calculated and actual M/B ratio to differ.

The Retention Rate

As with r, we are really concerned with future retention rates, but

lacking clairvoyance, we can only form expectations and estimates of future

values. Investors presumably begin with past retention rates and, as a

first approximation, assume that similar levels and trends will continue

in the future. Upon closer examination, they may discover that b appears

to be a direct function of the rate of return, that is, b = f(r). This

is a reasonable expectation in view of the fact that many companies tend

to maintain a reasonably stable dollar dividends per share over time,

with occasional increase, while trying to avoid decreases. Thus, in a year

when the rate of return rises, yet dollar dividends stay the same, the re-

tention rate would rise, and conversely when the rate of return falls. A

firm with wide fluctuations in earnings would generally pay out a low pro-

portion of earnings to be sure that its dividends are protected from having
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to be reduced in years when earnings are low. Consequently, firms with

unstable earnings often have higher retention rates than those with more

stable earnings. This factor would be reflected in past data and could

be expected to continue into the future, barring drastic changes in the

nature of the firm or its product market. Since the retention rate is

subject to random fluctuations, the least-squares technique can be used

to normalize retention rates; thus, past retention rates were regressed

against time, and the normalized values were used as proxies for investors'

expectations of the effective rate.

The past and expected future growth of the firm's demand should also

be taken into consideration when determining expected values for b. If,

for example, a firm has been experiencing rapid growth for some period,

and had a had a high retention rate during this time, it apparently was

using a large portion of its earnings to finance the expansion. If a

slower growth rate is forecast for the future because demand is leveling

off, then the company's financing needs would probably diminish, allowing

a higher portion of earnings to be paid out as dividends. Under such cir-

cumstances an investor might reasonably anticipate lower retention rates

to accompany lower growth rates.

The debt-to-total asset ratio may affect the retention rates of dif-

ferent companies. A firm with a higher debt ratio than another would have

a lower borrowing capacity, ceterus paribus , and it might be forced to fi-

nance a higher proportion of its capital needs through equity, and specif-

ically by retaining earnings. Thus, a firm with a high debt ratio might

also be expected to have a relatively high retention rate.

Growth Due to Sale of Stock

When a firm finds that retained earnings plus new debt are
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insufficient to meet its financial requirements, it must turn to external

equity financing. Utility companies faced with a high growth in service

demand and a capital intensive production process, are often in this situ-

ation, so outside equity financing does affect investors' expectations re-

garding utilities.

The variable s is defined as the growth rate in total book equity

resulting from the sale of common stock. When funds are needed and sale

of common stock is the method of financing decided upon, the number of

new shares can be found by dividing the total dollars needed by the ex-

pected sales price of the stock. Let S be the total number of shares out-

standing before the new stock is sold, and let B
Q

be the pre-sale book

value per share. The total book value before the stock sale is then SB
q

,

and the amount raised by the sale is sSB . The number of shares that must

be sold at price P , after a flotation cost of F percent, is:

AS - sSB /P (1 - F).

We can rearrange this equation to show s is a function of the market/book

ratio, P /B and the percentage change in the number of shares outstanding,

AS/S:

ASP (1 - F) . P

s - SB ' S B
(1 F) -

o

If, for example, shares were increased 10 percent, with a market/book

ratio of 2.0 and a flotation cost of 10 percent, then s would be 18 percent

(.10 x 2.0 x .9 = .18). If the M/B was 1.0, then s would be nine percent
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(.10 x 1.0 x .9 = .09).
3

If the rate of return and the retention rate are both high, so that

much expansion is being financed through earnings retention, then s may

be small, perhaps even zero. Further, companies tend to sell stock peri-

odically, using changes in their debt ratios to take up the slack between

equity issues so at times s will be zero for a few years, and then, in a

year when common stock financing is undertaken, have a substantial value.

Security analysts recognize this periodic equity financing, so they tend

to use a smoothed or average annual s, rather than the actual values. In

the M/B model, we need a long-run annual expected value for s rather than

the on-again, off-again values actually observed.

Several alternative smoothing techniques might be used. First, we

could use a least-squares regression to get a trend line over time, then

use the predicted value for each year as the expected value of s. But,

this procedure might not capture long-run expectations if there were long

periods with no stock sales and occasional years with large stock sales.

A second alternative involves assuming that the target proporation

of equity in the firm's total capitalization is a constant, or, as is more

often stated, that the debt-to-total asset ratio is constant. With this

assumption, the rate of growth of equity is the same as the rate of growth

of debt, and, therefore, the same as the rate of growth of total assets.

Since the total growth in equity comes from both earnings retention, br,

and sale of stock, s, this rate is the sum of the two parts, br = s.

Note, however, that the relationship is not causative: s is not

determined by the M/B; rather, s is determined by the amount of financing

needed. Thus, s is specified exogenously in the derivation of AS and

survives further derivations to play an important role in the final M/B

ratio.
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Given the assumption of a constant debt-to-total asset ratio, total asset

growth, G, equals the equity growth rate. That is, G = br + s. Hence,

s can be calculated as s = G - br, where G is the change in total assets

during period t divided by the asset value at the beginning of the period,

and b and r are determined as previously described.

Under the second procedure, s is a residual dependent upon the total

asset growth, the retention rate, and the rate of return; given values for

these variables, s is automatically determined. The really critical

issue is the asset growth rate, G. Consider an electric utility. Its

demand depends primarily upon population growth, industrial use, intro-

duction of new, electricity-consuming appliances and equipment such as

air conditioning, upon the general health of the economy, and upon the

price of electricity. Electricity has historically been thought of as

rather price inelastic. However, the recent energy crisis has led to a

reconsideration of the elasticity question. Usage of electricity has

declined, perhaps because of rising prices but also perhaps because of a

patriotic desire to conserve energy.

If price elasticity is low, then we can conclude that factors exo-

genous to the model determine utility demand, i.e., that finding s as a

residual is valid. Since utilities have a responsibility to serve all

demands presented to them, their total asset growth is an exogenous vari-

able, determined by growth in demand. Plant expansion must occur at a

rate which will enable the companies to meet the public's demand. Total

asset growth, G, is not limited to growth that can be financed through

earnings retention, br; if G exceeds br, then retained earnings must be

supplemented by sale of debt equity. Although new bonds and new common

stock are not always issued simultaneously, compaines try to maintain a
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fairly consistent debt-equity relationship over time. Hence, it does not

seem unreasonable to assume a constant debt-to-total asset ratio and to

calculate s = G - br. We must, of course, have reasonably good values

for G, b, and r if our estimate of s is to be a good one.

Actual values for G vary from year to year, since large plant addi-

tions occur in certain years while lesser growth takes place in others.

Accordingly, most security analysts use an average growth rate in their

projections. This average growth rate can be proxied, for each utility,

by running a least-squares regression of G against time. The predicted

value from the regression equation is a good first-approximation estimate

of the long-term asset growth rate. Trends are not always continued,

however, and analysts might recognize that during any given period of time

even normalized values of G could differ from the long-run growth rate

needed in a model such as Equation 15. Suppose, for example, that during

a sample period a particular company's G is 25 percent. No analyst would

project such a high growth rate; rather, he would constrain G to a more

reasonable (lower) level.

Flotation Costs

Flotation costs are represented in Equation 15 as the variable F,

which includes all costs associated with a new issue of common stock ex-

pressed as a percentage of the equity capital thus raised. The percentage

flotation costs associated with issuing new stock affect the M/B ratio

because a portion of the new dollars invested in the firm is absorbed as

an issue cost, thus is not available for the purchase of productive assets,

Flotation costs depend upon a number of factors. First, the larger the

size of the issue, the lower the percentage flotation cost other things

the same. Thus, very large firms generally lower percentage costs than
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smaller companies simply because their stock issues are larger. The rep-

utation of the company and the strength of the stock at the time of the

issue also affect flotation cost. A temporary depression in stock price

resulting from the pressure of a new issue in the marketplace is consid-

ered a part of the flotation cost. This element of cost may not exist if

the firm is in favor with the investment community so that the demand for

the stock is sufficient to offset the increase in supply caused by the new

issue. Such intangible elements of cost are difficult to ascertain on

either an ex ante or an ex post basis. The security analyst, nonetheless,

may anticipate a temporary price depression in forming expectations about

the future value of a stock.

Another type of price depression is possible from the issue of new

stock: there may be a gradual price decline due to a gradually increasing

supply of stock brought about by frequent trips to the market. This cost

is not a flotation cost in the sense intended in Equation 15, because it

is not associated with one particular issue. Instead, the investor would

recognize this erosion of earnings as an additional risk and would, accord-

ingly, require a higher rate return in order to be induced to invest in

or to maintain a position in a given equity security.

The total costs of flotation expected to accompany future stock

issues, as seen by the potential investor, would be the proper value to

use in calculating the percentage flotation costs, F, for use in Equation

15. With this variable now defined, one may turn to the remaining vari-

able in the model, the investors' required rate of return.

The Required Rate of Return

The rate of return required to attract capital plays an important

role in the determination of the market/book ratio. This required rate
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of return is expressed as follows:

k
*k

= R
F
+ P

i'
(16)

Here k* . is the required rate of return; R is the risk-free rate of re-
i r

turn, and P . is a risk premium.
1

Long-term government bond yields are used as the risk-free rate.

Government bonds are risk free in the sense of being free from default risk.

If one buys a long-term government bond and holds it to maturity, he knows

exactly what his cash flow will be over the life of the investment. Since

he knows these cash flows with certainty, there is no risk involved.

Several factors influence the risk premium. First, the general na-

ture of the business in which the firm is engaged would be considered.

Since we are dealing with regulated utilities, an analyst would narrow

the field further to the specific type utility, for example an electric

power company. Closer examination would reveal that the processes by

which some firms operate are different from those of others and may affect

their riskiness. A firm that uses nuclear power to generate electricity

may face a different level of risks than one which, for example, generates

electric power in fossil fuel.

Political risk is particularly important to regulated utilities.

Each company is limited in its freedom to increase prices, in the services

is offers, and the territory it serves. In many instances the regulatory

officials are publicly elected, a situation which causes direct political

pressure to enter into the regulatory process. In addition to the risks

inherent in regulated businesses, political risks are brought to bear

through external groups organized to support such causes as environmental

protection.
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Once the levels of business and political risks have been determined,

the analyst will consider the firm's financial risk. Financial authorities

agree that a company's cost of equity capital is functionally related to

the level of debt in its capital structure. The exact nature of the func-

tion has been the subject of considerable discussion during recent years.
1*

One may generalize that increased debt in the capital structure accentuates

the variance of earnings, thus causing increased risk to the owners of

the firm. To compensate for the increased risk brought about by the use

of financial leverage, investors require higher returns from more highly

levered firms, ceterus paribus . An analyst would consider a firm's debt/

total asset ratio as a guide to the individual company's risk vis-a-vis

other firms in the same industry with the same business and political risks.

He would then presumably adjust his required rate of return upward if the

firm's debt ratio were above industry average and downward if it were

below industry average. The precise amount of the adjustment would be

largely a matter of judgment. The potential investor might receive assist-

ance or at least gain assurance from the bond ratings published by Moody's

Investors Services, Inc. and Standard and Poor's Corporation. The risk

classifications reflected in the bond ratings could be extended to encom-

pass the risk of returns to common equity.

Having considered the above risks, the analyst will decide upon a

risk premium. The sum of the riskless rate and the risk premium is the

required rate of return. If investors can reasonably expect to receive

this required rate, they will commit funds to the firm; otherwise, they

will not. Equation 1 states this proposition symbolically and is referred

See J. F. Weston and E. F. Brigham, Managerial Finance , 4th ed.
(New York: Holt, Rinehart and Winston, Inc., 1972), Appendix A to Chapter
11, pp. 337-40, for a discussion of "The Leverage Controversy."
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to as the capital market line (CML) . From year to year (or period to

period) the capital market line may shift vertically and may change slope,

as illustrated in Figure 10.
5 If the riskless rate, R

F , rises, while the

risk premium, P i5 remains unchanged, then the required rate of return,

k*-£, will rise by the same amount as the risk-free rate. The risk pre-

mium for any class of risky assets, however, need not remain constant over

time, and it can change the slope of the capital market line whether or

not R
F

changes. Alternatively, an individual security can change from

one risk class to another as economic conditions and financial factors

within the company change.

Suppose, for example, that in 1954 investors were willing to accept

2.53 percent riskless return and required an additional premium of 0.40

percentage points for utility company bonds rated AAA by Moody's. The

required rate on AAA utility bonds would be 2.93 percent, corresponding

to the point located by k* 195 4 and AAA^ in Figure 10. Using these two

points, we can construct the capital market line CML2954. The rate of

return required on the common stock of a utility with AAA rating would be

somewhat above the rate required on the firm's bonds.

Between 1954 and 1965, the average utility's debt ratio fell from

66 percent to 61 percent; see Figure 11. This reduction in financial

leverage was largely responsible for a reduction in risk premiums on AAA

utility bonds: the average risk premium was down to only 0.29 percentage

points in 1965. The slope of the capital market line was correspondingly

b In this dissertation, we do not treat explicitly that body of theory

known as the Capital Asset Pricing Model. No attempt is made herein to

measure risk by beta coefficients; rather, more traditional measures of

risk are employed.
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Figure 10: Hypothesized Shifts in the Capital Market Line,
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Figure 11: Electric Utility Industry Average Ratio of Total Debt to

Total Assets.

Conditions: Total debt includes preferred stock.

The industry average consists of data from 23 electric
utility companies.

Source : Calculated from the Compustat Annual Utility Tape .
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less steep during that period. The risk-free rate, however, had increased

to 4.21 percent by 1965 so that the total return on AAA utility bonds was

4.50 percent. Accordingly one can see that the capital market line in-

dicated by these figures shifted upward and decreased in slope between

1954 and 1965 to a position like CMLin^.

By 1972 the riskless rate had risen to 5.63 percent and the risk

premium on AAA utility bonds to 1.83 percentage points, producing a total

required return of 7.46 percent. Assuming the designation AAA represented

the same level of risk in 1972 as in 1965, these data indicate that the

capital market line shifted upward and increased in slope between 1965 and

1972. The industry average debt ratio also increased to 67 percent during

this period, resulting in bond downgradings ; both factors suggest that the

industry, on average, was being perceived as increasing in risk, i.e.,

moving out the horizontal axis and up the CML of Figure 10.

The degree of riskiness attributed to AAA utility bonds vis-a-vis

alternative investment opportunities probably increased to a position

such as AAA
2

in Figure 10. During 1965 AAA utility bonds yielded 0.05

percentage points more than AAA corporate bonds, whereas by 1972 the yield

spread had increased to 0.49 percentage points as shown in Table 2. This

change might indicate that the risk differential between utility bonds

and corporate bonds increased between 1965 and 1972; alternatively, it

might simply reflect the fact that utilities were, during this period,

borrowing much more heavily than industrials, and an excess supply of

utility bond in an imperfect market might account for the difference.

Although the exact interchange of risk and return between these

classes of securities is unknown, it is reasonably certain that the aver-

age utility security moved outward to a higher risk level by 1972. A
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TABLE 2

YIELDS-TO-MATURITY FOR MOODY'S AAA UTILITY
BONDS AND AAA INDUSTRIAL BONDS DURING

THE PERIOD 1954 - 1972.

Average Percentage Yields-To-Maturity

Year
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combination of three factors—an increase in the riskless rate, an in-

crease in the slope of the capital market line, and an outward shift of

utilities as a risk class—consequently caused investors to require higher

returns from utility securities than in previous years. All of these

factors would enter a potential investor's analysis of the securities

markets and would affect his expectations about future returns and

return requirements. The solution finally reached would be used for

the required rate k* and, assuming capital market equilibrium, for the

expected rate of return k in Equation 15; thus, these factors would affect

market/book ratios.

Ex Post Variables

The preceding discussion has centered on the ex ante variables which

should be used in Equation 15 to predict market/book ratios. Because of

the nature of the variables, all of which are based on investors' expecta-

tions about the future, they cannot be determined exactly from ex post

data. Still, expectations are based in part on historical data, so we

need to find out what data are available and how they may be used to

approximate the desired ex ante values.

One cannot look backwards to a past year and determine exactly what

investors' expectations for the future were at that time. Financial

records, however, reveal the occurrences which did take place, namely,

the income statements and balance sheets for public utilities are avail-

able. A large amount of data has been accumulated by Standard and Poor's

Corporation in the Compustat Annual Utility Tape for use with computerised

analysis. The tape provides annual income statement data and year-end

balance sheet data. Using the available data, we may approximate the

needed variables as closely as possible.
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Each value needs to be calculated as of some point in time. Consid-

ering which point in time to use—for example, end-of-year, middle-of-

year, or beginning-of-year values—brings up the fact that certain vari-

ables are flow variables, whereas others are stock variables. Earnings

(a flow variable), for instance, are generated over the course of a year;

whereas book value (a stock variable) , is measured as of a particular

date. Should the rate of return on book value be calculated on the basis

of the book value as of the first day of the year or as of the last day

of the year when the earnings were produced from assets all during the

year? Should the market/book ratio be calculated with data representing

only one point in time? This association of flow and stock variables may

generally be acceptable, but in an instance where, for example, a firm

doubles its asset holdings in one year, perhaps through purchase of another

company, the earnings flow is not actually generated from the asset base

as measured exclusively at either the beginning or the ending of the year.

Misleading values could emerge under such conditions. In anticipation of

this problem, the set of test values was calculated using averages of

beginning and end of year data. The market price for any given year, for

example, is taken as the sum of the closing price of the prior year and

the closing price of the current year divided by two. Average book values

and average total asset values are calculated similarly. Although the

Compustat data bank includes 20 years of data, 1953 through 1972, the above

averaging procedure reduced the number of observations for each variable

to 19, covering years 1954 through 1972.

The market/book ratio is calculated as the average price for the

year divided by the average book value per share for the year. The book

value per share is calculated by dividing the total book value by the

number of shares of common stock outstanding. This calculation and the
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others which follow are summarized in equation form in Table 3. Since

averages of year-end per share data are used in this ratio, the values

must be adjusted for any stock splits or stock dividends which took

place during the year, because sensible averages could not be obtained

otherwise.

The actual rate of return on book equity is calculated as the earn-

ings available for common stockholders during the current year divided

by the average book value for the year.

Dividends and earnings are available on the tape and are used to

calculate the retention rate. The dividend payout rate is calculated

by dividing the dividends for the year by the earnings for the year. The

retention rate is then found by subtracting the dividend payout rate from

unity.

The rate of growth in total assets is found by dividing the change

in total asset value from the beginning of the year to the end of the year

by the beginning asset value. The rate of growth in total book value from

the sale of stock is the growth rate in total assets minus the product of

the retention rate times the realized rate of return.

The debt-to-total asset ratio is calculated as the sum of annual

average long-term debt, short-term debt, and preferred stock divided by

their sum plus the book value of common equity. The sum of year-end

figures for each component is divided by two to get the average value for

each year; however, since this division occurs in both the numerator and

the denominator, the twos cancel out and would be redundant in the equa-

tion given in Table 2.

The ex post variables must be further refined after they are taken

from the tape but before being used for empirical testing. To better

approximate the ex ante variables described earlier, one needs to estimate
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TABLE 3

EQUATIONS USED TO CALCULATE EX POST VALUES OF THE
VARIABLES IN EQUATION 14 DIRECTLY FROM

THE COMPUSTAT ANNUAL UTILITY TAPE.

Definitions of Symbols

M/B = market/book ratio
P = price per share of common stock
BV = total book value of equity
S = number of shares of common stock outstanding
r = actual rate of return on book equity
b = retention rate
E = total earnings available for common shareholders

D = total dividends paid
G = rate of growth of total assets
s = rate of growth of total book equity from sale of stock
A = total asset value
D/A = ratio of total debt, including preferred stock, to total assets
LTD = value of long-term debt
STD = value of short-term debt
PFD = value of preferred stock
t = time period (year) t.

The Market/Book Ratio

M/B
t

= (P,.^ + P^/CBV^i/S,..! - BV
t
/S

t ).

The Actual Rate of Return on Book Equity

r
t

= E
t
/i(BV

t_ 1
+ BV

t )/2D.

The Retention Rate

b
t

= 1 - D
t
/E

t
,

The Rate of Growth in Total Book Value From Sale of Stock

G
t

= (A
t

" A
t-1

)/A
t-1

and

s
t

= G t
- b

t
r
t

.
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TABLE 3, continued

The Debt/Total Asset Ratio

LTD
t-l

+ LTD
t
+ STD t-l + STD

t
+ PFD t-l + PFD

t
D/,A

t
==

LTD,..! + LTD
t
+ STD^ + STD,T + PFD,-.! + PFD

t + BV
t-i + BV,T
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an expected value or trend line value for the realized rate of return on

equity, the retention rate, and the total asset growth rate. The annual

values for each of these variables were regressed over time (years) using

the least-squares technique with the equation form y = a + bx in the Re-

gression Analysis Program for Economists .

6 The actual values and the nor-

malized or predicted values are illustrated in Figure 12 and enumerated

in Appendix H for Florida Power Corporation. The normalized values rep-

resented by the straight line are the values used in subsequent testing

for the realized rate of return and the retention rate. The total asset

growth rate appears to need additional constraining before it is relied

upon as a long-term estimate of growth for the utility firm.

Although certain companies such as Florida Power Corporation en-

countered total asset growth rates in the range of 10 to 15 percent, nor-

malized, it seems unrealistic to assume that such growth will continue

indefinitely, or that investors expected a continuation of such rates of

growth. In all likelihood their ex ante expectations should be more

closely aligned with longer term growth rates of population, gross national

product, or electric power production. A total asset growth rate of six

percent per annum was judged to be a reasonable long-term growth expecta-

tation for the "average" firm in the electric power industry. In order to

recognize individual differences among companies, a functional relationship

was hypothesized in form of Equation 17.

William J. Raduchel, Regression Analysis Program for Economists ,

Version 2.7 (Harvard University, February 22, 1972).

'Calculated from data presented in Cohen and Zinbarg, p. 254. Clearly,

the asset growth rate, measured in dollars, is dependent upon the rate of

inflation in utility plant construction costs. During most of the period

studied, construction costs were not going up rapidly, and the inflation
that was taking place was being offset to a degree by economies of scale

that served to keep capital costs per unit of service reasonably constant.
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G = G
:
+ a^ - G

z
). (17)

Here G is the growth rate used to approximate the ex ante rate from the

determined long-run industry growth rate, Gj, and adjusted for the indiv-

idual firm's actual growth rate, G^. If the company's growth is greater

than the projected long-term industry growth, then the estimated G is in-

creased by a proportion, a, of the difference, and decreased if the in-

dividual firm's rate is less than the average. The proportion of the

difference used in subsequent calculations is 60 percent; that is a =

0.60. The resulting G is then used to calculate the growth rate in

total book equity due to sale of stock, s.

The final variable that needs to be estimated before values can be

substituted into Equation 15 is the required rate of return, k*. As

shown in Figure 10, the required rate is composed of a risk-free return

plus a risk premium associated with the individual firm. The yield on

AAA utility bonds represents the minimum yield acceptable to investors

for the level of risk faced by the least risky utility bonds. This yield,

averaged for each year, is available in Moody's bond survey and is used

as a proxy for the riskless rate in subsequent calculations. To this

AAA bond yield a risk premium must be added to approximate the return

required to the "average" firm's common stock. Then, since each firm

represents a separate set of risks, each must have an individual risk

premium that may be more or less than the industry average. Perhaps the

key distinguishing feature in risk determination during the 1950s and

a Even AAA corporate bonds are not riskless, so the risk premium used

for equity in the subsequent analysis is somewhat lower than it would

be had U.S. Treasury securities been used to represent the riskless rate.
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1960s was the debt ratio. In order to take into account this important

variable, the model used to generate risk, premiums adjusts the "average"

risk premium according to the firm's debt ratio. This is accomplished

by determining the industry average debt ratio and multiplying the assigned

industry premium, P T , by the ratio of the firm's debt ratio to the indus-

try's debt ratio, as indicated in Equation 18:

k
*i = RAAA + P

I

(D/A)
±

(D/A)-
(18)

This adjustment has the effect of increasing a firm's risk premium if

its debt ratio is above industry average and decreasing the premium if

the ratio is below the industry average.

With the data needs outlined above, the next step is to choose a

sample of firms with the necessary data.

Selection of the Sample

Some regulatory jurisdictions require that rate base valuation be

based on original cost, while others allow "fair" value in rate base

determination. 9 Only firms in regulatory jurisdictions using original-

cost valuation of assets for rate purposes are used in the sample. Inter-

company differences in earnings and prices arising from rate base valu-

ation differences are likely to be minimized by using only original cost

companies. Further, many electric utility firms use accelerated depre-

ciation methods for tax purposes, but the reporting of depreciation ex-

penses to the public is not uniform throughout the industry. The

y Alfred E. Kahn, The Economic of Regulation , Vol. I: Economic Prin-

ciples (New York: John Wiley & Sons, Inc., 1970), pp. 32-35.
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regulatory commission must decide whether tax savings from accelerated

depreciation are to be "flowed through" to investors or "normalized" over

the life of the investment. With normalization, the tax savings are level

from year to year, while under flow through the tax savings are larger

during the early years of the investment's life and smaller during later

years. A firm with relatively new assets would flow through greater tax

savings than a firm with relatively old assets, whereas the same two firms

would report similar tax savings if the effects were normalized. For the

sake of comparability, only firms using normalized depreciation tax savings

are included in the sample.

A third criterion for company selection relates to the fiscal year

used. Compatibility of fiscal years among companies in the sample is

desirable in order to eliminate seasonal differences which might occur.

Fiscal years ending on December 31 tie in with the Compustat market value

data because all annual closing prices are calendar year end prices, not

fiscal year end prices. Only firms with fiscal years ending December 31

were included in the sample of utilities.

The Compustat Annual Utility Tape has the electric utilities separ-

ated into two groups according to whether they use normalized or flow

through depreciation tax reporting. The group using normalized data was

screened for those companies with fiscal years ending December 31. These

firms were then checked to be sure that all the necessary data was avail-

able before being included in the sample. The firms in the resulting

sample were checked by hand against the Public Utility Reports to find

those with original cost valuation of the rate base. This final screen-

ing process left a sample of 23 electric power firms to be used in the

ensuing empirical tests. The firms in this sample are listed in Appendix G.
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Least-Squares Regression Analysis

This section explains the use of least-squares regression analysis

to establish whether or not statistically significant relationships exist

among the variables estimated ex post for use in Equation 15. Results of

this analysis are summarized in the text, and the regression statistics

are presented in detail in Appendix I.

The Regression Equation and Results

A least-squares regression using historical, cross-sectional data

assigns weights (coefficients) to each independent variable considered.

The resulting t-values indicate whether or not each independent variable

is statistically significant in determining the dependent variable, the

market/book ratio in this case. A least-squares regression minimizes the

expected value of the squared error in prediction, and all predictions

are forced to be on the resultant equation line. The regression coeffi-

cients serve to correct systematic measurement errors in the independent

variable. For example, if there were a systematic downward bias in esti-

mating the values of the growth variables, the net contribution of growth

in determining M/B ratios would not be diminished; instead, the value of

the regression coefficient would be increased enough to offset the mea-

sure error.

The coefficient of determination, R2
, for the regression equation

shows the amount of variation in the dependent variable which is "ex-

plained" by the independent variables in the sample. However, R is

known to be a positively biased estimate of the true coefficient of

determination for the underlying population. "...(T)he bias in R 2
is no

greater than the ratio of the number of independent variables to the
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number of observations in the sample.
10 For the sample of 23 electric

utilities, the maximum bias would be 4/23 or 0.1793. The Barton coefficient

of determination, R2
, is corrected for this bias and presents a more reli-

able estimate of the explained variation.

In order to determine an appropriate mathematical form for the equa-

tion to be used in the market/book problem, one may examine the theoret-

ical relationships within a relevant range of values. Given hypotheti-

cal, but reasonable, values, Equation 15 approximates linearity as

depicted in Figure 13. Constant asset growth is assumed in order to

obtain this result. In view of this relationship, the following re-

gression equation form was chosen:

M/B = B + B]_r + B 2b + B3G + B 4 (D/A) + £ (19)

The dependent and independent variables are identified in the previous

section of this chapter as ex post approximations of the desired, but

unobtainable, ex ante variables. The intercept term, B
Q , and the co-

efficients, B,, B
2

, B
3

, and B^, are to be determined from the data through

the least-squares regression, and e is an error term. This equation is

reminiscent of several stock price models tested by Gordon, Friend and

Puckett, and Bower and Bower, 12
in that they also considered price or

price used in a ratio as the dependent variable and various measures of

earnings, dividends, leverage, and growth as the independent variables.

,2m10
D. B. Montgomery and D. G. Morrison, "A Note on Adjusting R ,

The Journal of Finance , Vol. 28, No. 4 (September, 1973), p. 1011.
1X

A. P. Barton, "Note on Unbiased Estimation of the Squared Multi-

ple Correlation Coefficient", Statistica Neerlandica , Vol. 16, No. 2

(1962), pp. 151-63.
12

H. Russell Fogler, Analyzing the Stock Market: A Quantitative

Approach (Columbus, Ohio: Grid, Ind.), 1973, pp. 179-92.
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20 r(%)

Figure 13: Market/Book Ratios Aoproximating Linearity.

Equation: M/B _ r(l - b)(l + s)(l - F) - s(l + k - br)

(k - br - s)(l - F)

Conditions

:

k

b

G

F

10.5%

40.0%
6.0%
10.0%
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The data tested in Equation 19 are taken from the Compustat Annual

Utility Tape in the form illustrated earlier in Figure 7. The market/

book ratio, M/B, and the debt ratio, D/A, are used as extracted from

the data bank. The realized rate of return, r, is normalized over the 19-

year test period, as are the total asset growth rate, G, and the retention

rate, b, before being used in the regression. The process of normalization

by least-squares regression of the variable against time was explained

previously in this chapter.

A cross-sectional regression was performed on the data for 23 com-

panies during each of the 19 years in the period 1953 through 1972, in-

elusive, using the Regression Analysis Program for Economists . The

resultant Barton's coefficients of determination ranged from 0.5836 in

1972 to 0.7614 in 1964, indicating that the independent variables ex-

plained between 58.36 percent and 76.14 percent of the variation in the

market/book ratio in all years. In 12 out of the 19 years, 70 percent or

more of the variation was explained by the independent variables, as in-

dicated by the regression statistics presented in Appendix I.

T-values indicate the significance of each independent variable in

predicting the dependent variable, assuming that the multicollinearity

between variables is insignificant. The t-values in Appendix I show

that the normalized rate of return, r, is a significant determinant of the

market/book ratio, M/B, in each of the 19 years at the 0.10 level. The

retention rate, b, and the debt ratio, D/A, are significant in only six

~"
1 3William J. Raduchel, Regression Analysis Program for Economists ,

Version 2.7 (Harvard University, February 22, 1972).
14 The correlation coefficients among the independent variables were

found to be generally insignificant as shown in Appendix N, so multicol-
linearity does not present a problem in the regression analysis.



78

years and two years, respectively. Apparently b and D/A are less impor-

tant in investors' analyses and evaluations of stock prices than is r.

The total asset growth rate, G, was significant and positively re-

lated to the M/B ratio from 1953 through 1968. The maximum t-value for

G occurs in 1961, after which time its magnitude decreases gradually until

it becomes insignificant in 1969 and 1970, and then the coefficient turns

negative during 1971 and 1972. Reference to Figure 16 in Chapter 4 shows

that the average market/book ratios for electric utilities declined stead-

ily from 1965 through 1972. As the M/B fell, the contribution of G to the

regression fell, and it finally became negative. This finding supports

the theoretical position that growth is desirable and exerts a positive

pressure on price when a firm's M/B is greater than unity, and is undesir-

able, having a negative effect on price when a firm's M/B is less than

unity.

Potential Problems in Regression Analysis

The results of a regression analysis can be invalid if the data do

not meet certain requirements. One of these requirements is that multi-

collinearity does not exist among the independent variables. Fortunately,

the simple correlation coefficients among the independent variables indi-

cate that multicollinearity is not a significant problem in this study.

(See Appendix J.) Another potential problem is spurious correlation.

The fact that both the dependent variable, M/B, and the independent

variable, r, have the book value per share as the denominator could cause

spurious correlation; that is, the reported correlation between M/B and

r might be unduly influenced by their common denominator. In the case

under consideration, one would expect a high degree of correlation between

price and earnings per share, the numerators of M/B and r. The correlation
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between M/B and r consequently cannot be attributed to the division by

book, value, and the potential problem of spurious correlation appears not

to be an issue in this case.

Empirical Tests with the Model

In this section market/book ratios are calculated using the M/B

model, and these predicted values are compared to the actual values by

regressing the latter against the former. The results are summarized

in the text, while the detailed tables are presented in Appendices and

P. The sensitivity of the model to variations in the data is discussed

in order to show the importance of careful data specification.

Market/Book Ratio Calculations

By now one realizes that Equation 15 is a model based on ex ante , or

expected, data. It is impossible to look to historical data to determine

exactly the values that investors were expecting for a particular period

of time. One is able to observe the values of the rate of return earned

on stockholders' equity and the retention rate for a given year in the

past. Normalization of these variables over the 19-year test period in

order to approximate investors' expectations was discussed previously.

The firm's asset growth rate was normalized over the test period, but it

was tempered with the estimated long-run growth for the industry of six

percent while allowing for individual company growth rates according to

Equation 15.

The rate of return required by investors, k*, was determined by

Equation 16, using Moody's AAA utility bond rate as the "risk free" rate.

An average risk premium for the industry was assigned each year, and the

individual company's premium was above or below the industry average
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according to whether its debt ratio was above or below the industry

average for the period. The industry average risk premium was chosen

as described below. Flotation costs were assumed to be ten percent of the

issue price to allow for both underwriting charges and underpricing "pres-

sure" when common stock is issued.

Calculations were performed with data from the sample of 23 companies,

and these predicted M/B values are compared to actual values for 1972 in

Appendix K and for 19 70 in Appendix L. Moody's AAA utility bond rate,

which averaged 7.46 percent during 1972, was used as the risk free rate

of return in determining k. The risk premium was varied from approximately

3.0 percent to 4.6 percent, causing the industry average required rate of

return to vary from 10.5 percent to 12.1 percent. The predicted M/Bs were

sometimes quite close to the actual M/Bs , but sometimes they were not. Re-

gressing the predicted M/B values against the actual values gave Barton's

coefficients of determination that ranged from 0.5828 to 0.6004. The

—

2

highest R occurred when the risk premium was set at 4.28 percent; assuming

the M/B model expressed in Equation 15 is a valid representation of the

way M/B ratios are determined, the average risk premium for the sample

companies' common stock in 19 72 was about 4.28 percent.

Using Moody's AAA utility bond rate of 8.31 percent for 1970 and

varying the risk premium as in 19 72 caused the industry average required

rate of return to vary from 11.3 percent to 12.9 percent. The resultant

M/Bs are compared to the actual M/Bs in Appendix L, where one finds that

— 2
Barton's R ranged from 0.4761 to 0.5057. In this set of calculations the

-2 -9
R s increased as the risk premium decreased, so that the highest R re-

sulted from the lowest premium.

The fact that higher coefficients of determination occurred with
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higher risk premiums in 1972 than in 1970 suggests that the slope of the

capital market line increased from 1970 to 1972, that the risk of the

industry increased, or both. In reality, both events probably occurred.

Sensitivity of the Model

Equation 15 is extremely sensitive to small changes in the values

of the variables, particularly r, G, and k. Since the denominator contains

the term (k - br - s) and since G is assumed to equal br + s, the M/B

can become extremely large as G approaches k; it can be undefined if G

equals k; or it can become negative if G exceeds k. Constraining G to

a long-term expected value relieves the problem but does not do away with

it entirely. The model is also sensitive to changes in b and F, but to

a lesser degree.

As an illustration of the intricacies involved, consider the follow-

ing example: Letting r = 11.9 percent, b = 33.7 percent, k = 10.0 percent,

s = 4.5 percent, and F = 10.0 percent, results in M/B = 1.99, as calculated

from the model. Reducing k by one percentage point to 9.0 percent causes

M/B to increase to 6.15. Holding k at 10.0 percent while increasing s to

5.5 percent causes M/B to increase to 3.77. One can see that the correct

specification of variables is of utmost importance when attempting to use

this model. Because of the relationship between k and G, the model was

more prone to produce abnormal M/B ratios for firms with unusually high

growth rates than for firms with lower growth rates.

Cost of Capital Calculations

Discounted cash flow techniques are often used in regulatory pro-

ceedings as a method of determining the cost of equity capital for the

firm. Although the calculations in the prior section were directed at

specifying the market/book ratio, Equation 15 could be used to calculate
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the cost of equity capital, k, as shown in Appendix M. To accomplish this

end, the observed market/book ratio would be used as input data to the

equation, and k would be calculated. This procedure is potentially useful,

but since the M/B model does not predict actual M/B ratios very well— the

R
2 values were in the range of .47 to .60—which is not sufficient for

one to place a great deal of reliance on the outcome of either M/B or k.

Summary

This chapter discusses the theoretical ex ante variables upon which

the discounted cash flow valuation model is based. Since investors' ex-

pectations, per se , are not observable historically, this chapter presents

data which the potential investor might consider in forming his expecta-

tions about the future. As with all DCF models, the specification of

expected future values requires a substantial degree of judgment. The

judgments presented in this chapter are, of course, open to both criticism

and refinement.

Data was gathered for a sample of electric utilities normalizing de-

preciation tax savings and operating in original-cost rate base juris-

dictions. The data was fitted to regression Equation 19, and M/B ratios

were calculated using Equation 15. The predictive power of the regression

equation was superior to that of the M/B model as evidenced by the co-

efficients of determination. The linear multiple regression equation ex-

plained between 58 percent and 76 percent of the variation in M/B ratios,

but calcuations using Equation 15 explained only some 48 percent to 60

percent of the variation.

Both equations point to the fact that the allowed (or actual) rate

of return and the asset growth rate are the most significant determinants

of the M/B ratios. The most serious problem encountered in the use of
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either equation is that of data specification; whereas the potential

dangers of multicollinearity and spurious correlation appear to be minor

with this sample. Equation 15 is highly sensitive to small variations

in input data, so anyone attempting to calculate market/book ratios,

allowed rates of return, or costs of capital with it or a similar model,

as might be done in rate cases, should use caution and judgment.



CHAPTER 4

TOWARD A "FAIR" MARKET/BOOK RATIO

Economic theory suggests that unity is a fair M/B arising from the

return to capital achieved by a firm operating under pure competition in

a noninflationary setting. However, since inflation is a fact of life,

this conclusion is of limited value in an uncertain, oligopolistic, in-

flationary world. The ability of a utility to attract new capital in

an uncertain economic environment without unduly harming its existing

stockholders is a critical consideration in fairness to consumers as well

as to owners and is one of the criteria for fairness established in the

Hope case. The ratio of the market price of a firm's stock to its book

value offers some practical guidance toward fairness, and the M/B ratio

is widely recognized in the financial community as being a significant

variable.

This chapter examines the competitive market approach to regulating

a natural monopoly, i.e., one with decreasing long-run average costs, and

we suggest a similar application of the principle in the increasing-cost

case. The problem of capital attraction is then discussed in terms of

consumers versus investors. The difficult problem of inflation and how

it may be dealt with through accounting practices are then aired. Finally,

a practical approach to using an M/B model in the regulatory process is

presented along with an acknowledgement of certain problems which may be

FPC v. Hope Natural Gas Company , 320 U.S. 591 (1944)

84
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encountered in its use in a rapidly changing economic environment.

Competitive Market M/Bs

This section first examines the studies of Myers 2
and Leland 3 re-

lating the economic model for natural monopolies (decreasing long-run

average costs) to the competitive, and therefore fair, rate of return in

utility regulation. Later in the section we delve into the competitive

market approach to regulation of monopolies facing increasing costs.

The rate of return that would exist in a competitive market is pro-

posed as "fair" by Stewart C. Myers, and ideal regulation would eliminate

monopoly profits and force the firm to accept the competitive return.

Regulation may, however, eliminate monopoly profits without reaching the

competitive solution of investment, output, or prices. Nonetheless, if

the aim of regulation is to eliminate monopoly profits, then "Regulation

should assure that the average expected rate of return on desired new in-

vestment is equal to the utility's cost of capital ." 5 This principle

follows from defining "fair return" in terms of the competitive model

since the equilibrium return to capital is precisely the amount required

to attract capital to that industry or firm. Myers specifies that this

principle is strictly an ex ante concept and that the existence of a com-

petitive market does not require expectations to be realized for any asset.

To implement this concept of fair return, the regulatory authority

~*S~. C. Myers, "The Application of Finance Theory To Public Utility
Rate Cases", The Bell Journal of Economics and Management Science , Vol.

3, No. 1 (Spring 1972), pp. 58-97.
3
H. E. Leland, "Regulation of Natural Monopolies and the Fair Rate

of Return", The Bell Journal of Economics and Management Science , Vol.

5, No. 1 (Spring 1974), pp. 3-15,

''Myers, pp. 79-80.
5Myers, p. 80.
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would, with no lag, set prices so that total expected revenue equals the

sum of expected operating costs and depreciation, plus a fair return to

capital. The return to capital would be the product of the firm's cost

of capital measured at the beginning of the period times the rate base

at the start of the period. The rate base would have to represent the

competitive market value of the firm's assets, that is, the value of the

assets in long-run equilibrium in a competitive market. The competitive

market value is the original cost of the assets less economic depreciation,

whereas book value is original cost less accounting depreciation. A fair

solution will not result using the accounting book value unless it equals

the competitive market value. In practice, rate base valuation remains

a thorny problem.

Using the competitive market return as the fair return has the ad-

vantages of (1) allowing a low cost of capital, since investor-borne risk

is small, and (2) ease of administration. Rate cases would be frequent

but routine. Disadvantages are (1) that all uncertainty about operating

costs is borne by consumers even though this allocation of risk may not

be optional, and (2) that little incentive is provided for efficiency in

operating or capital budgeting procedures. Conscious use of regulatory

lag, however, could provide the needed incentive for efficiency with this

approach to regulation.

A similar approach was taken by H. E. Leland when he proposed the

following definition:

A "fair return" to capital is a pattern of profits
across states of nature just sufficient to attract
capital to its present use, which is equivalent to

the stock market value of the firm, V, equalling the
value of the firm's assets, K .

6

Leland, p. 7.
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He frames his presentation in terms of a naturally monopolistic industry,

that is, one which has long-run decreasing average and marginal costs,

as shown in Figure 14. Although monopolies often achieve an efficient

use of inputs, given a level of outputs, they often do not achieve an

efficient level of output. From the viewpoint of social welfare they

produce too little, qm , and charge too much, pm , as determined by the

intersection of the marginal cost and marginal revenue curves. The regu-

lators would choose to limit the firm's price to p* and force it to produce

quantity q
A

, as determined by the intersection of the average cost and

demand curves.

In a competitive environment under long-run equilibrium the return

to suppliers of capital is exactly the amount needed to keep capital in

the industry. If tt* were the competitive return and K were the total

book value of the firm, then the corresponding "fair" return r would be

r = TT*/K . The total market value of the firm, V, could be determined by

V = TT*/r. Thus the market value equals book value in the competitive,

long-run equilibrium model. If the unregulated monopoly earns excess

profits of ir then its market, T /r, is greater than the competitive (and

book) value, 7T*/r, since TTm > tt* .

Leland develops the argument that although this solution is from a

certainty model, similar results obtain under uncertainty. If the expected

competitive profit pattern were £(tt*), then the expected fair rate of

return would be r* = e(7T*)/K°. Risk aversion on the part of investors

will require a higher expected profit from a riskier firm to generate the

same market value as a less risky firm. Leland states that a regulatory

agency "would be ill-advised" to limit expected returns to r*, for the

results would be neither technical efficiency nor maximal output. Allowing
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some rate of excess profits greater than r*, which also allows market value

to exceed book value during regulatory lags, may be an effective incentive

for introduction of new technology. An admitted problem in the implemen-

tation of competitive market regulation is specifying competitive market

values of assets.

In summary, both Myers and Leland used economic models for natural

monopoly and pure competition, imposing the profit level of the latter on

the former as a means of determining the fair return; that is, they say

the monopoly is earning a fair return if all "excess" profits have been

eliminated by regulation. Using the profits, thus determined, along with

the competitive market value of the firm's assets, they determine the

fair rate of return long sought by regulatory agencies. The market value

of the utility's assets will necessarily equal their competitive market

value. Both authors recognize that determination of the competitive market

value of assets is a major, unsolved problem faced in rate cases. The

rate base (asset value) usually accepted is an accounting-determined value,

sometimes with an ad hoc adjustment intended to bring it nearer a replace-

ment value. Practically speaking, this proposal would force the M/B to

unity. Myers and Leland also recognize additional problems involving un-

certainty and incentives for efficiency.

Capital Attraction

In order to consider the capital attraction standard set forth in the

Hope case, it may be useful to discuss the economic interdependence between

consumers of utility services and suppliers of capital, and their mutual

dependence upon regulatory commission. Carleton pointed out a wealth

distribution problem in applying a price-determined allowed rate of return
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to an accounting-determined book value of equity. The discounted cash

flow (DCF) procedure used in many rate decisions today estimates a cost

of equity capital, k, that is constant over time because this assumption

is in the estimation procedure. If this k is then taken as the allowed

rate of return (k.e., r = k) , and if expectations are realized over time

so that r does, indeed, equal k , then the market price would equal the book

value per share at any time as long as all asset growth is financed through

retention of earnings.

Fluctuations in investor expectations may occur throughout time and

cause fluctuations in the M/B. If these fluctuations in k (the cost of

equity capital or the required rate of return) are small and around the

assumed "constant" value of k, then the accompanying fluctuations in M/B

would be transitory. The regulatory body would not try to correct short-

term inequalities between price and book value by adjusting the allowed

rate of return to fulfill temporarily changed expectations. A problem of

circularity would emerge rapidly if r were adjusted to equal k on a short-

term basis, for the capital market's valuation of the firm's risk could

be altered by the regulatory decision. A change in risk class would

change the rate of return, k, required to induce investors to furnish

capital to the utility. If the regulating body again adjusted r to meet

the new k, one could only expect another movement in k, followed by a

compensating adjustment in r, and so forth.

With the assumptions of a constant k and expectations that are realized,

one could calculate a pro forma book value, B , for any time, t, given the

information r, B _ , and D
t , as B

t
= B .(1 + r) - Dt . This one-period

W. T. Carleton, "Rate of Return, Rate Base and Regulatory Lag Under
Conditions of Changing Capital Costs", Land Economics (July 1974).
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model can be generalized to

B
t

= B
Q
(1 = r)

1
- D]_(l + v)^ " X

- D
2
(l + r)

t " 2 - . . . - D,. _ r

This procedure determines a rate base, B
t , founded on investors' expecta-

tions rather than on accounting values, B
t
would seem to be an appropri-

ate base for use with a rate of return determined from investor expectations,

Actually, both the rate of return required by equity investors and the

rate base are determined jointly over time. Regulatory practice determines

each separately. In rate cases, k and r are regularly updated to market

conditions, while the rate base is left at book value.

The procedure for calculating both the allowed rate of return and the

rate base from market values has economic appeal but conflicts with legal

Q

precedent set in the Galveston case. The most prominent argument against

after-the-fact allowance for k in constructing the rate base is that it

capitalizes "'earnings deficiencies'," which reduces risk to owners

(stockholders) and reduces managerial incentives for efficiency. Suppose,

for example, that the mean value of k shifts permanently to some value k,

and there is a one-period lag before r is adjusted to equal k (i.e., r

does not equal k for one period); then the market price, P
f , does not equal

book value per share, B , for one period. The market price will be less

than or greater than book value according to whether r is less than or

greater than k. The resultant "effects through earnings retention and

reinvestment in rate base assets will be permanently capitalized into B
t

from period 2 onward." If the change in k is an increase, as in the

(1922)

^Galveston Electric Co. v. City of Galveston , et al., 258 U.S. 388

9 Carleton, p. 5.
10 Carleton, p. 6.
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case of inflation, for example, then the investors suffer a loss of earnings

permanently foregone because of the application of an allowed rate of

return to the now-undervalued rate base.

In the quest of fairness, should these costs be borne by the stock-

holders alone? Or should the cost be borne by the customers of the utility?

Or should it be shared by investors and consumers? Contrast the situation

of the shareholders of a utility with that of the owners of an unregulated

firm, who generally accept the risk of such losses as a matter of course.

The management of an unregulated company has an obligation to protect the

investment capital supplied by the stockholders by improving operating

efficiencies and raising prices, as it perceives the capital markets' re-

quired rate of return rising. If conditions persist so that a particular

product or service is no longer profitable to a company, management may

choose to discontinue that product or service in the best interests of the

owners of the firm. Any time that management fails in its efforts to

maintain the value of the firm's capital, the losses accrue to the stock-

holders. The equity owners knowingly accept the risk of capital losses

when they accept the potential for capital gains and future dividends.

Similarly, the management of a rate-regulated firm has an obligation

to protect the investment of its stockholders. Management has also been

considered, traditionally, to have the additional obligation to serve all

demand requirements presented to it. This obligation arises in part from

the lack of alternatives available to the consumer, since there are neither

feasible substitutes nor other suppliers in a monopolistic situation. When,

events exogenous to the firm's control cause the market's mean required

rate of return to rise permanently, e.g. from k to k, management must try

to increase the company's return accordingly. Often they must concentrate

on seeking cost savings, because the option of raising prices is delayed
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by the regulatory agency or blocked entirely, but if the firm was operating

efficiently before the change in k, then it simply cannot cut costs to

raise r. Unlike the unregulated firm, a utility seldom has the luxury of

discontinuing a service that becomes unprofitable. Because of the restraints

under which utilities operate, and the dual nature of their responsibilities,

managements sometimes must make decisions giving higher priority to con-

sumer interests or regulatory policy than to the interests of the stock-

holders. In view of the fact that management is not always allowed to

work for the stockholders' best interests, can these investors be expected

to absorb all losses which occur? This question, essentially, is the one

posed by Carleton. His proposal for calculating a rate base from investor

expectations answers that the consumer should share the cost.

There is, of course, another side to the coin. Where the mean ex-

pected rate of return on equity shifts permanently downward , through no

fault of management, the additional profits earned during the lag before

the allowed rate of return is adjusted downward are shared between the

consumers and equity owners under Carleton 's plan. His position should

be commended for recognizing the changing economic environment and the

inadequacy of traditional regulatory procedures to deal fairly with the

attendant problems.

Assuming that the investors in a utility company continue to accept

the potential dividends and capital gains in exchange for the risk of

capital losses, the expected rate level and resultant M/B should be

important considerations in their decisions to commit funds to the enter-

prise. Selling new stock when the M/B is less than 1.0 results in the

attribution of previously existing stockholders' wealth. Yet the new

stock owners get a fair deal; they obtain the going market rate on their
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funds. If the sale of stock at a price below book value is regarded as

a one-time-shot, then the firm should be able to attract new capital even

when the M/B is less than 1.0. However, if recurring sales are expected,

then the current "new stockholders" will be among the old stockholders

next go around, and they will suffer capital losses. If there is uncer-

tainty about the possibility of new below-book sales, investors will

recognize this risk and account for it by increasing their required rates

of return, k.

Since certain firms can and do attract new capital even when their

M/Bs are less than 1.0, one must wonder just how low the M/B could go

before new investors would cease to find the potential gains attractive,

and old investors would demand that assets be liquidated. AT&T, for

example, could surely have a successful stock flotation even if its M/B

were 0.8; but, whether or not it could successfully sell new stock if its

M/B were 0.2 is an open question. Presumably the lower limit for attracting

capital is M/B = 0.0, since stock "sold" at a price of $0.00 per share

attracts no capital whatever. Any accompanying flotation costs would

reduce the existing capital.

Even if the new investors find an investment situation attractive

when the M/B < 1.0, is the attraction of their capital to the firm at the

expense of the existing owners "fair" to these old owners? Management

certainly has a responsibility to the owners of the firm, and a sale at

less than book hurts the existing omers . A dichotomy of responsibility

Actually, one can use the model expressed in Equation 15 to determine
the feasibility of stock sales. Under any set of growth—rate of return

—

cost of capital conditions where M/B > 0, then stock sales would be useful
so long as these sales did not exceed the amounts inherent in the calcu-
lated s value.
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is apparent when a firm's management brings in new owners (i.e., issues

new stock) to the detriment of the firm's original owners. This dichotomy

exists when a public utility's management recognizes and accepts the obli-

gation to serve the public's demands. The firm's rates are regulated so

that it cannot increase output prices to improve the M/B; nonetheless, it

needs additional capital to meet growing demands.

The regulatory agency, likewise, has a dual obligation—both to owners

and consumers. The regulating commissions have often been considered

guardians of the consumers, since their existence arises out of the pos-

sibility of economic exploitation by a state-granted monopoly. The respon-

sibility of the regulators to the utility owners is clearly recognized in

the broadly defined concepts of fairness in legal proceedings, such as the

Bluefield and Hope cases.

Since management and the regulators share responsibilities for the

welfare of both owners and consumers, which decision center is ultimately

responsible for setting the M/B level, ex ante ? Management has in its

direct control several important variables, among which are the retention

rate, the decision to sell or not to sell new stock, the initiative for

encouraging cost efficiencies, and the choice of depreciation methods.

Through these factors management exerts much control over the realized

rate of return. The regulatory body, however, has authority over the

actual rate of return earned, hence on the ex ante expected rate of return,

which is, at least theoretically, the most significant of all controllable

variables. It seems then that from a decision-making standpoint, the reg-

ulators bear major responsibility for a firm's market price and M/B.

Factors exogenous to these decisions also affect the market price

and need to be taken into consideration. Among these are capital market

line shifts, which are discussed in the inflation section of this chapter,
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and technological improvements . The latter can come within the scope of

management decisions, for example, the decision to switch from fossil-fueled

electric plants to nuclear-fueled plants when capacity increases are nec-

essary. Management must, of course, recognize that their efforts may be

hampered or thwarted by outside interests, such as environmental groups,

and consider the attendant costs and risks in their decision processes.

Technological advances that produce substitutes, which tend to replace

the good produced or service rendered by the utility, may fall outside the

scope of decisions of either the management or the commission. But this

risk is no different for regulated utilities than for non-regulated com-

panies, so it creates no unique problem and is not important to the present

analysis

.

In summary, two questions raised and discussed, but not resolved,

are: (1) "What is a 'fair' M/B?" and (2) "Should an M/B be different from

1.0 in an inflationary environment?" The thrust of several arguments is

that a regulated utility's M/B should be great enough to allow for capital

attraction. In non-inflationary time, an M/B of unity would be desirable

were it not for flotation costs involved in selling new stock and temporary

market price fluctuations. An appropriate M/B should be sufficiently above

1.0 to compensate for these two factors. Under conditions of inflation,

the problem is more difficult and the answer less clear. With inflation,

either a higher M/B should be tolerated or rate base adjustments should

be made to recognize the combined effects of inflation and regulatory lag.

The problems of inflation are discussed at greater length in the next

section of this chapter.

Market/Book Ratios Under Inflation

Profit rates of unregulated firms tend to rise during inflationary

periods because (1) the value of the dollar depreciates, causing higher
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dollar profits, assuming that both output prices and input costs rise pro-

portionately, and (2) accounting-determined book, value of assets is lower

than replacement value. Firms in regulated industries, on the other hand,

find it difficult to maintain profits levels and market/book ratios under

inflation. 12 Regulation limits a utility's ability to increase its rate

of return on equity, even during an inflationary period. It may not be

able to sustain its market price or earn the opportunity cost of capital

available to unregulated firms. "...(I)f the 'integrity' of the common

stockholders' capital is to be maintained, the stock, in time of reasonably

normal securities markets, must command an average market price sufficiently

above book value at least to offset the decline in the value of the dollar.

And since price is a function of earnings, regulation should allow suf-

ficient earnings for this to happen.

Functional Relationships

A firm should have a market value equal to its book value on the first

day of its existence, if the individual assets have been correctly valued

according to their expected future earning power. If this correct asset

valuation is also the price actually paid and recorded for each asset,

then the sum of these individual values should be the book value of the

firm on the first day of the firm's existence, before depreciation charges

have been incurred. Investors may, however, assess the future earnings

prospects and risk for the firm as a whole at a higher or lower level than

the total asset book value. In this case marginal investors may drive the

Walter A. Morton, "Risk and Return: Instability of Earnings as a

Measure of Risk", Land Economics , May 1969, p. 258.
13

B. Graham, D. L. Dodd and S. Cottle, Security Analysis , 4th ed.

(New York: McGraw-Hill Book Company, 1962), p. 597.
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stock price either up or down according to their expectations. An illustra-

tive case is that of Communications Satellite, whose common stock price

climbed abruptly immediately following its initial issue. Investors ap-

parently believed that the Federal Communications Commission would allow the

company to earn more than its cost of capital. Investors evidently did not

properly take into account the fact that Comsat is a regulated public

utility. Eventually, as investors reassessed the situation, their enthusi-

asm declined, as did the stock price.

In the absence of inflation and flotation costs, this first-day, one-

to-one relationship between market and book values would continue as long

as the firm earned exactly the rate of return required by equity investors.

If, on the other hand, inflation were present, the M/B would be affected

according to how the actual rate of return compared with investors' expec-

tations. One can illustrate the consequences easily using the no-stock-

sales, no-flotation-costs model developed in Chapter 2. Capital market

theory describes the rate of return required by investors, k*-, as a risk-

free interest rate, Rp, plus a risk premium, P., applicable to a particular

firm, i, at a particular point in time. This relationship, presented

earlier as Equation 1, is known as the securities market line:

k*i = R
F
+ P

±
.

If k* . , Rj, , and P . are the required rate of return, the risk-free

rate, and the risk premium, respectively, when no inflation is expected,

than an inflation premium, I, , will have to be added when the threat of

inflation becomes imminent. The securities market line can be rewritten as

E. F. Brigham, Testimony before the Federal Communications Com-
mission, Docket No. 16070, October 26, 1971.
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k*- = Rp^ + P
. + I,

1 Fo 01 k

or

If* . = If* + T,K i K oi ik-

Turning to an individual company, and assuming security market equilib-

rium so that the expected rate of return, k, equals the required rate,

k*^, one can drop the i subscripts to write

k = k
Q
+ I

k (20)

for a period of inflation.

This increase, 1^, can come from three sources: (1) an increase in

the risk-free rate, (2) an increase in the risk premium, and (3) a change

in the risk class of the company. The first source is explained by observ-

ing rising interest rates on Government bonds in periods of increasing

inflation. The securities market line intercept shifts upward when this

increase occurs. The investment community will explicitly acknowledge the

securities market line shift by expecting higher rates of return on book

value. Whenever possible, firms will raise prices and seek more efficient

methods of operating to raise their dollar returns and rates of return on

book equity.

A second source of potential increase in the required rate of return

is the risk premium. It could increase because the market required a

higher premium for all securities of the initial risk class involved,

causing the slope of the securities market line to increase.

A third possible way for the required rate of return of a single firm

to increase is for the market to judge that the firm has become more risky

and to move it into a higher risk class. A utility may not be able to
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sustain its market price in the wake of inflation because of regulatory

restrictions; that is, the regulators may either not recognize the securities

rket line shifts (intercept or slope) or not allow needed rate adjust-

ts, or they may do so with long lags. This is the risk recognized by

Morton when he discussed risk in terms of maintaining the value of in-

vested capital. A utility that is considered to have little risk in

periods of stable prices might be considered more risky when prices are

rising rapidly. Investors may recognize considerable political risk in

that the regulatory agency may not allow output price increases sufficient

to offset rising costs. Realization of this situation could cause a given

utility to shift to a higher risk class.

All three inflation-induced increases in rate-of-return requirements

are combined into the single inflation premium, I
k , as used in Equation 20.

Typically, the unregulated firm responds to rising costs by raising

its output prices. When dollar profits increase faster than book value,

the firm realizes higher rates of return. The utility must depend upon

the regulatory agency to authorize price increases in order for it to in-

crease its rate of return. If r
Q

is the preinflation allowed rate of re-

turn, then the firm's allowed return with inflation is:

r " r
o
+ 1v (21)

It is useful to examine the effects of inflation on the market/book

ratio. We may approach this task by substituting the inflation-swelled

rates of return of Equations 20 and 21 into the previously derived M/B

equation,

"
ib
Morton, p. 254.
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M/B = XO^I
k - br

and then analyzing the effects. As a first example, let the rate of in-

flation expected by investors be I . Suppose this expectation causes the

required rate of return on equity to become k Q
+ I

k . If the actual rate of

return, rQ , does not respond at all, the M/B will fall, as inspection of

the following equation reveals

:

rQ (l
- b)

M/B =
< ko

+ V " br
o

'

The denominator increases while the numerator remains unchanged, causing

the M/B to increase.

As a second example, suppose only the allowed rate of return rises

by I
r , while the required rate, k , remains unchanged:

(rQ + I
r)(l

- b)

M/B = kQ - b(r + I r )
•

Inspection of this equation reveals that the numerator rises and the de-

nominator falls, causing the M/B to rise.

As an example, assume both investors' expectations and allowed rates

of return rise by the same amount, I, = I r :

- (rQ + I r )(l - b)
M/B " (kQ + Ik ) - b(r + I r )

'

One might expect no change in the M/B. However, this is true only if ro

equals k Q , i.e., M/B = 1.0. If r
Q

is less than k
Q , then the M/B will in-

crease upon the addition of equal increments to rQ and k Q , whereas the

M/B will fall if r is greater than kQ .

The change in M/B resulting from a given increase in the required rate
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of return will not be exactly offset by an equal increase in the allowed

rate of return unless r is equal to k , i.e., M/B = 1.0. Under conditions

where r does not equal k , what inflation premium, I , must be added to

the allowed rate of return in order for the firm to maintain its preinfla-

tion M/B after investors increase their return requirements by I. ? Appendix

N shows that for the M/B to remain constant, the ratio of I
r to 1^ must be

equal to the ratio of rQ to k ; that is, the following relationship must

hold if a firm's M/B is to be unaffected by inflation:

h. = Is. .
( 22 )

Ii, kK O

> >
This relation holds for rQ

< k , i.e., M/B < 1.0.

For example, assume that the following conditions prevail for a util-

ity: r
Q

= 11.00%, k = 10.50% and b = 40.00%. Using Equation 9, we calcu-

late M/B = 1.08. Suppose economic conditions change so that investors

required an inflation premium of 1^ = 5.00%. In order for the firm to

maintain its 1.08 market/book ratio, the regulatory agency must allow an

increase, I
r , in the firm's rate of return calculated by Equation 22 as

follows

:

h. = -iioo »

.05
"'

.1050

I = 0.524 or 5.24%.

Under the stated conditions, the allowed rate of return must rise 5.24% to

offset the downward pressure on M/B caused by a 5.00% rise in investor re-

quirements. The post-inflation required rate of return will be 15,5%

(k + I, ), and the allowed rate will be 16.24% (r + i ) , if the M/B of
° k or

1.08 is to be preserved.
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The circumstances which actually arise in the operation and regulation

of a utility may not meet the requirement set forth in Equation 22, so the

resultant M/B will actually depend upon the extent to which the inflation

premium is absorbed into r and k. An expanded numerical example might be

helpful in clarifying these relationships.

A set of assumed conditions, and the resulting market/book, ratios for

a rate-regulated firm, are displayed in Table 4. The firm is assumed to

have a constant retention rate of 40 percent, an initial required rate of

return of 10.5 percent, and an initial allowed rate of return of 11 percent.

In the first case, there is no inflation, so the inflation premiums are

both zero, and the M/B is 1.08. If an inflation premium of five percent

is requred by investors as in case 2, but the regulatory agency does not

respond, causing the allowed rate of return to remain at the preinflation

level, then the M/B plunges to 0.59.

In the third case, assume the regulators decide to allow only an

M/B of 1.00. Using Equation N-3 from Appendix N, the regulators can cal-

culate the response necessary to achieve this goal. Specifically, they

would have to increase the allowed rate by 4.5 percent in order for the

firm to be able to have an M/B of 1.00.

Case 4 shows the effect of allowing an increase in the return exactly

equal to the increase in the required return. The firm can achieve an M/B

of 1.05, which is lower than the preinflation level. Case 5 shows that

for the utility to preserve its original M/B of 1.08, the regulatory

authority must increase the allowed rate 5.24 percent. The agency can

calculate this I r from Equation 22 in the text.

If an M/B has been agreed upon, then this analytical procedure can

assist the regulating body in the impact of inflation; the example in
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TABLE 4

EXAMPLE OF HOW INFLATION AFFECTS THE MARKET/BOOK RATIO

M/B (
ro + MQ - b)

(k + I k ) - b(r + I r )

b = 40.0% kQ = 10.5% r = 11.0%

Case
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Table 5 illustrates this point. The capitalization rate of ten percent is

assumed for convenience of calculations and is constant throughout the

example. Before inflation occurs, $100 in equity is needed to produce

goods and services worth $100 in sales. After expenses of $90, a $10

profit remains. This profit is capitalized at ten percent to give a market

value of $100. Therefore, the market/book ratio is 1.0, and the rate of

return on both book and market equity is ten percent.

Now suppose that all prices double, so that sales, expenses, and the

investment required for new facilities all double. The unregulated com-

pany achieves a rate of return of 20 percent and a market/book ratio of

2.0 in the new economic environment. On the other hand, assume that the

regulated company is allowed only a ten percent return on book equity; it

can raise its prices only enough to generate sales of $190, even though its

expenses doubled to $180. As a result, the regulated firm has a market/

book ratio of 1.0 and a rate of return on book equity of ten percent.

Would this treatment of a regulated company be "fair" in the Hope

sense? The owners of the regulated firm, who are forced to accept $10 in

profits with an M/B of 1.0, are not realizing earnings comparable to those

of the owners of the unregulated firm, who recieve profits of $20. The

proposal that a utility's M/B should be 1.0 even under inflationary condi-

tions seems to violate the Hope case concept of fairness.

The new company in Table 5 purchased its assets at inflated prices,

so that its book equity is twice that of either old firm. Whether it is

regulated to a ten percent rate of return or unregulated, the new company

earns a $20 profit and has an M/B of 1.0. In this case, the M/B equal to

1.0 does seem to meet the fairness criteria, because the owners get the

same amount of pos tinflation purchasing power, $20, as do the owners of

the unregulated firm.
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TABLE 5

MARKET/BOOK RATIOS AND INFLATION

Regulated
or Unregulated
Co. Before
Inflation

Book Cap. Market Market ROR
Equity Sales Expenses Profit Rate Value Book Book

$ 100 $ 100 $ 90 $ 10 10% $ 100 1.00 10%

Unregulated
Co. With
Inflation $ 100 $ 200 $ 180 $ 20 10% $ 200 2.00 20%

Regulated
Co. With
Inflation $ 100 $ 190 $ 180 $ 10 10% $ 100 1.00 10%

New Co. With
Inflation $ 200 $ 200 $ 180 $ 20 10% $ 200 1.00 10%
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An illustration of how the market value of a firm can increase be-

cause of inflation is cited in Fortune . Assume that a steel company re-

quires a return of ten percent to justify investment in a new plant with a

capacity of five million tons per year. Costs in 1973 of borrowing money

and constructing the plant would require an investment of about $500 per

ton of shipping capacity. In order to earn the required ten percent re-

turn, the price of steel would have to be approximately $250 per ton,

which was 25 percent higher than the prices prevailing at that time. If

these increased prices were applied to products shipped from existing

facilities, which cost an average of $275 per ton of capacity, the return

on stockholders' equity could reach 25 percent.

This example was presented by an investment analyst to explain why

"nobody either here or abroad can afford to install all the needed capa-

city unless prices ^o go up." If one extends the example, he can see that

the new firm, which earns exactly the required rate of return, would have

a market value equal to its book value, i.e., M/B = 1.0. The older firm,

however, would be earning more than the required rate and would have a

market value above book value, i.e., M/B > 1.0. Apparently, practical

people in the investment world recognize the relationship between rising

input and output prices and a firm's ability to attract capital. This

situation may or may not be thoroughly understood by many federal and

state commissions responsible for regulating public utility product during

inflation.

The market/book ratio of any particular firm confronted with an infla-

tionary environment appears to be dependent on (1) its ability to preserve

Marilyn Wellemeyer, editor, "A Surprising Story in Steel", Fortune ,

December 1973, p. 64.
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its profit margins by raising prices or improving efficiency and (2) the

size of its preinflation investment compared with its postinf lation invest-

ment. In the case of regulated utilities, the ability to raise prices is

quite limited. The fact that most utilities have been operating for many

years suggests large investment prior to recent infation. A somewhat con-

tradictory, or at least offsetting, argument is that many of these same

utilities have also been investing heavily in recent years to meet ex-

panding demand. The pre- versus postinf lation problem evades generalization.

Extensive studies are needed to sort out and balance the facts.

Capital Values—Historical Considerations

The commingling effects of depreciation, length of asset life, and

inflation on the "real or economic capital" of a firm were studied by

George A. Christy and D. Terry Reitan. They point out that depreciation

allowances are insufficient to replace utilities' plant and equipment at

the end of its life cycle during inflation because "depreciation flows re-

cover only invested dollars , not invested purchasing power." A firm

which has a large portion of its assets invested in short-term assets may

be able to maintain most of its purchasing power through the rapid re-

covery of invested dollars. On the other hand, a firm like an electric

or communications utility will lose purchasing power over the 20 or 30

year life of many of its assets. The replacement cost of a long-term

asset may be two or three times the dollar amount recovered through depre-

ciation. Managements are faced with the problem of raising enough extra

1~7

George A. Christy and D. Terry Reitan, "Inflation and the Mining
of Utility Captal", presented at the annual meeting of the Financial
Management Association, San Diego, California, October 1974, p. 2.
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capital to make up the difference between the amount needed for asset in-

vestment and the amount made available through depreciation. Often they

are forced to sell new stocks and bonds just to replace old assets with-

out expanding service.

Industrial firms have a higher percentage of short-term assets, and

they are unregulated so that they can raise output prices as costs and plant

values increase. This leads to the expectation that the market/book ratios

of industrials would be less affected by rapid inflation than are those of

utilities and, as shown in Figure 15, this hypothesis is correct. The

market/book ratios of two samples of electric utilities have declined

since 1965, while the industrial sample's M/B has declined, increased,

declined, and increased again with only a small overall change.

J. Rhoads Foster takes a different approach to the equity value prob-

lem by restating accounting book values in current-dollar terms to reflect

the ravages of inflation. Current-dollar values are higher than accounting

values according to the age of the firm's assets and the rate of inflation.

Foster calculated ratios of the Consumer Price Index with 1972 as the

latest year so that CPI
1972

/CPI1972 = 1.0000, CPI ig72 /CPI 19 71 = 1.0330,

..., CPI 1972 /CPIi954 = 1.5565. Working with AT&T data, he multiplied the

addition to capital in any given year by the CPI ratio for that year to get

the current dollar value of the addition. The sum of the annual additions

gives the total current dollar value of capital for the years summed. 18

In this distribution, current-dollar book equity values were calcu-

lated for three samples of firms using book values from the Compustat data

J. Rhoads Foster, "A Study of the Fair Rate of Return For Southern
Bell Telephone and Telegraph Company, State of Florida", February 1973
(Washington, D.C.: Foster Associates, Inc.).
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tapes and the Consumer Price Index. The samples were drawn from the Com-

pustat classifications of flow-through electric companies, normalized

electric companies, and industrial companies. These current-dollar equity

values were then used to calculate annual average equity values, and the

corresponding "market/book" ratios. Figure 16 gives a comparison of current-

dollar market/book ratios of utilities and industrials during the period

from 1954 through 1972; the curves are similar to those in Figure 15, but

at a lower M/B level. All three samples begin the period with M/Bs around

1.5, then climb appreciably up until 1965. Both utility samples drop back

near or below the 1.0 level by 1972, while the industrial sample remains

near 2.0.

The relative seriousness of the impact of inflation on utilities vis-

a-vis industrials is emphasized by the M/B ratios in Table 6 for 1965,

the year when the current surge of inflation began in the United States,

and for 19 72, the latest year for which data are available. The M/B ratios

for all three samples were well above 2.0 in 1965. By 1972 only the in-

dustrials' M/B remained above 2.0, having fallen about nine percent,

while the M/Bs of both the flow-through and normalized electrics fell by

over 45 percent.

Perhaps even more revealing is the comparison of M/B ratios figured

on a current-dollar basis for the same period. The current-dollar M/B of

the flow-through electrics fell about 41 percent, ending up below 1.0,

while the normalized electrics' fell approximately 40 percent during the

same period. The industrials, on the other hand, fall only about two

percent. Thus, when inflation is taken into account in the value of equity,

See Appendix for sample calculations of current-dollar equity

values

.
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TABLE 6

MARKET/ BOOK RATIOS COMPARED TO CURRENT-DOLLAR
MARKET/BOOK RATIOS
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the industrials fared much better than the electric utilities during

the inflationary period of 1965 through 1972.

Equity owners of regulated companies are at a disadvantage compared

with owners of unregulated firms when inflation exists. The former are

not allowed the increases in market value of their investment that they

could have enjoyed had they chosen a company operating in an unregulated

industry. To compensate for this apparent inequity, regulatory agencies

should consider the market/book ratio in conjunction with the allowed

rate of return on equity, not solely the latter, in rate decisions. A

utility's capacity to provide expectations of capital gains comparable

to alternative investments in other firms, regulated or unregulated,

may be a critical factor in an investor's decision to commit capital

to the enterprise. Capital attraction may be a serious difficulty for

utilities under traditional regulatory procedures during rapid infla-

tion.

Capital Values—Accounting Practices

Traditional accounting practice is to record the dollar price of

an asset at the time of purchase and to depreciate that value by either

straight line or accelerated methods. During the life of the asset a

divergence of market value from book value occurs as the owners assess

the earnings potential as greater or less than the amount expected

when the asset was recorded in the books. Although this long-existing

practice is ingrained in the thinking of the financial community, al-

ternatives have been suggested to recognize price level changes and have

been summarized by the Financial Accounting Standards Board (FASB)

.

^"Financial Accounting Standards Board, FASB Discussion Memorandum:

An Analysis of Issues Relating to Reporting the Effects of General Price

Level Changes in Financial Statements (19 74).
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Certain state regulatory agencies recognize the asset value phenomenon

and attempt to correct the problem by allowing replacement costs in

rate base valuation. This process, however, is somewhat cumbersome and,

necessarily, somewhat subjective due to the character of the assets in-

volved.

Recent proposals in the accounting profession would advance the

art of corporate valuation and, consequently, the practice of rate regula-

tion by accounting for inflation directly in the income statement and

balance sheet. Financial statements comparing three methods of infla-

tion accounting are shown in Appendix P and are analyzed here for the ef-

fects each would have on the M/B approach to utility regulation.

The first method is delineated in the Accounting Principles Board

(APB) Statement Number 3 .

21 Dual financial statements are presented:

one set with conventional book values and one with inflation adjustments.

In the adjusted balance sheet, monetary assets are carried at face value,

while the periodic purchasing power loss from holding these monetary as-

sets is shown in the adjusted income statement. The net effect of the

losses on monetary assets and the gains on liabilities are carried

through the income statement to the retained earnings account on the

balance sheet. Nonmonetary assets are revalued each accounting period

to reflect the price level change, as are capital stock and old retained

earnings. The balance sheet, therefore, reflects not only normal busi-

ness operations but also price level changes.

This process may provide increased dollar earnings to support the

American Institute of Certified Public Accountants, Accounting
Principles Board, "Financial Statements Restated for General Price Level
Changes," Accounting Principles Board Statement No. 3 (1969).
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market price according to the monetary-nonmonetary asset mix. It also

raises the book value of assets, thereby raising the rate base. The

exact effect of the market/book ratio is difficult to determine because

investor expectations must be evaluated in light of dual financial

statements. Assuming that regulatory agencies would accept the restated

financial documents, the rate of return on book value need not be in-

creased by the commission to offset inflation; it would be increased de

facto because a constant rate would be applied to an increasing rate

base. The increase in actual rate of return, r, relative to investor

return requirements, k, determines the effect on the M/B ratio as ex-

plained with the models in the prior section and in Chapter 2. If r and

k are rising at the same pace, then the M/B ratio would remain constant,

ceterus paribus . Even if investor return requirements outstripped the

actual (or allowed) return, causing the M/B ratio to fall, the decline

would be less precipitous than if r were being applied to a traditional

book value rate base.

The second method of accounting for inflation has been presented by

the Indiana Telephone Company. Their method, which also utilizes dual

financial statements, is essentially that suggested by the APB, but

refined in the matter of timing. Gains and losses on monetary assets

and liabilities are deferred until such time as they are actually

realized (e.g., until a loan is retired). A new account is added to

the balance sheet: Unrealized Gains or Losses on Monetary Assets and

Liabilities. This account is properly considered a part of stockholders'

equity, as it will eventually be recognized in the income statement and

reflected in retained earnings,

Indiana Telephone Company, Annual Report (1972).
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The effects of this accounting procedure would be similar to that

of the APB method, but the dollar earnings adjustments would be delayed

until the deferrals were consummated. The potential divergence between

the de facto rate of return (on traditional book value) and the investors'

required rate of return appears greater than in the APB method because

of the lag between the time that inflation occurs and the time it is

recognized in the income statement. The mix of monetary and nonmonetary

assets, and the mix of paid-in capital and liabilities, along with the

timing aspects, would determine the year-to-year effects on realized

rates of return, investors' expectations, and the market/book ratio.

A third approach to inflation accounting, the inflation reserve

method, is presented by Surendra P. Agrawal in a position paper currently

under consideration by the FASB. 23 This method is the most straight-

forward of the three discussed here and focus sharply on the cost of

inflation while maintaining traditional asset valuation; further,

Agrawal' s method requires only one set of financial statements. The

annual loss from inflation is calculated by applying the past year's

inflation rate to the "contributed risk capital" (i.e., paid-in equity,

generally common stock). This loss from inflation, much like deprecia-

tion, is a noncash expense item on the income statement. The resultant

reduction in retained earnings is balanced by a new equity account

plainly labeled Inflation Reserve; that is, inflation losses are trans-

ferred from retained earnings to an inflation reserve. Book value of

total equity is unaffected as are values of all other balance sheet ac-

counts except Retained Earnings and Inflation Reserve. The income

Surendra P. Agrawal, "Accounting for Price Level Changes," posi-
tion paper submitted to the Financial Accounting Standards Board (1974).
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statement shows the cost of inflation directly as an expense during

each accounting period, while the balance sheet builds up a reserve to

show the cumulative effects over the years.

The firm's cash flow is increased by the inflation expense, just as

it is by depreciation or depletion allowances. Thus, the problem posed

by Christy and Reitan, that of inadequate depreciation for asset replace-

ment, is alleviated by this proposal. The firm would experience lower

earnings if it were not allowed to raise its prices enough to offset

the inflation expense. This, however, is what happens currently as in-

flation takes its purchasing power toll unacknowledged. If the commis-

sion approves price increases sufficient to maintain the firm's allowed

rate of return, then the regulated utility is able to combat inflation

much on the same basis as unregulated companies. With inflationary risk

thus minimized, the utility would have the ex ante opportunity to main-

tain a predetermined market/book ratio. The problems of purchasing

power attrition and earnings dilution would be reasonably well resolved.

The cash flow effects, ease of understanding, and maintenance of tradi-

tional accounting valuation procedures favor the inflation reserve

method.

Critics of the two general price level methods of inflation account-

ing point out that dual financing statements would be confusing to all

but the most expert readers. Furthermore, differences between the state-

ments would be ever-increasing as long as the price-level changes con-

tinued in only one direction. The distinction between monetary and non-

monetary assets might foster bad business practices, such as excessive

trading on the equity and untimely reductions in quick assets. These

criticisms have not been adequately examined.
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The inflation reserve method draws fire as having the potential

to add to the price spiral. Critics, however, overlook the fact that

adjustments are made for past inflation. After reasonable provisions

are made for past inflation losses, prudent management would have no

reason to seek further price increases.

Adoption of any of these three practices would let investors know

that the costs of inflation are being recognized in the books of the

firm. From a regulated utility's viewpoint, the price level changes

would be recognized in the rate base value and/or as expenses of doing

business. The market/book ratios would be expected to fare better than

under current accounting practices.

Market/Book Ratios in Regulation

The market/book mechanism can provide guidance to the regulatory

authority charged with the responsibility of setting utility rates which

allow a fair return to the owners of the firm while not permitting the

extraction of excess profits from consumers. Equity investors expect

a return on their funds that compensates them according to the riski-

ness of the investment. Morton defines risk as "the chance that the

value of invested capital may not be maintained. Since the value of

capital depends on earnings power, risk is the chance that earning power

will not be maintained on a level equal to the opportunity cost of capi-

tal." - The opportunity cost of capital is a return of pure interest

plus a compensation for risk. Since the M/B reflects the value of the

investors' capital, risk is also the chance that a company will not

'"Morton, p. 254.
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maintain an M/B ratio as high as those of other companies (or industries)

which compete for capital. "The equity securities of the lower earnings

industry will sell in the market at a lower market- to-book ratio than

will those of higher earnings industries, and these comparative market-

to-book ratios are a rough indication of the ability of a firm to main-

tain the integrity of its invested capital as compared to other indus-

tries. 25 Thus, there is the potential for using the M/B ratio in rate

cases as one means of determining whether or not the Hope criteria are

being met or will be met by the pending rate decision.

If the M/Bs of other industries are of concern in utility regula-

tions, which other industries? Only those industries which compete

with the utilities for capital need concern us. Yet in a sense all other

industries compete with utilities for the investing public's capital. To

recognize this competition, Robichek suggested the M/Bs of utility

companies should be approximately the same level as the M/Bs of other

companies. For comparison one might use an average from a sample of

regulated firms such as Moody's 24 utilities or of unregulated firms such

as Moody's 125 industrials. An average M/B for a cross-industry sample

of unregulated firms could be considered fair for utilities insofar as

the M/B reflects a firm's ability to earn the opportunity cost of capi-

tal. The possibility of increasing the rates of return allowed utilities

to the extent that their market/book ratios would be comparable to those

of industrial companies may not be politically feasible because of the

wide gap that has developed since 1965. The equalizing of market/book

Morton, p, 230.
2 6
Alexander A. Robichek, Testimony of, Washington Utilities and

Transportation Commission v. Pacific Northwest Bell Telephone Company ,

Cause No. U-71-5-TR, September 27, 1971, p. 1568.
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ratios of utility and industrial concerns might become more nearly

politically feasible in the event that an indefinitely continuing

price control mechanism were established to combat inflation. In that

situation, all industries would be substantially regulated, and the

market values of many industrial firms might decline. In the absence

of such an occurrence this approach is unlikely to gain wide acceptance.

During the period since 1972, the last year shown in Figure 15,

market/book ratios of many industrials have dropped dramatically, and

many utility stocks have failed well below the 1.0 level. The market/

book ratios for the Standard and Poor's 125 Industrial Average and the

Dow-Jones Industrial Average were estimated at 1.6 and 1.2, respectively,

as of June 14, 19 74, which are low compared to the industrial sample's

M/B of 2.4 for 1972 in Figure 15. When M/Bs are falling as in the cur-

rent inflationary environment, should "normal" market/book ratios estab-

lished in noninflationary periods be taken as standards of comparison?

Or should the benchmark be composed of the latest available figures? If

the former, and currently higher, standard is chosen and maintained

throughout an inflationary era, the consumers would be forced to bear

the brunt of the price level increases, as was earlier pointed out. If

the latter benchmark were accepted, the M/B of the chosen industry sample

could conceivably drop significantly below 1.0. In this situation, one

might find himself in the position of advocating a market/book ratio less

than unity as fair, which might be satisfactory under the circumstances. 28

The implications of this situation are not totally clear, except that

*
' 7 *r

A. F. Ehrbar, "When Book Value Matters, and When It Doesn't,"
Fortune (July 1974), pp. 57-62.

On the other hand, if a utility has an M/B below 1.0 and is forced
to sell stock to raise capital to meet service demands, its earnings base
will be eroded. Industrial companies, on the other hand, are never
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great numbers of equity owners throughout many industries would be faced

with potential losses in the event of new equity financing. As rates of

return were allowed only below the cost of equity capital, the market/

book ratios might be forced lower, thus posing even greater potential

dangers to the owners. Where this path might lead remains open to in-

quiry.

In order to eliminate the problem of interindustry differences,

utility industry averages might be used as guides to the acceptable

level of M/Bs for utility firms. In fact, this general approach was

presented as testimony by Peter M. Gutmann in two actual rate cases. 29

The method he presented for deriving the fair rate of return on common

equity is summarized in four steps.

1. Select a sample of utility companies which are
representative of the risk class of the company
whose case is being considered.

2. Find the price/book value ratio for each of
several time periods for each company in the
sample. Use annual average market and book
values per share. Use earnings per share
divided by average book equity per share as the
rate of return on book value. Make a scatter
diagram with market/book ratios on the vertical
axis (dependent variable) and rates of return
on the horizontal axis (independent variable)

.

3. Fit a least squares regression line of the
general form PQ /B

= a + a,r.

4. Use this relationship for the sample to deter-
mine the fair rate of return for the company.

The fair rate of return is defined as that rate required to raise addi-

tional capital by equity financing, or "the minimum rate necessary to

forced to invest. This could lead one to conclude that utility M/B
ratios should always exceed 1,0.

29,
Peter M. Gutmann, "The Fair Rate of Return; A New Approach,"

Public Utilities Fortnightly . Vol. 87, No. 5 (March 4, 1971), pp.
41-44.
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attract adequate equity financing to meet the capital needs of the

. . , . , ii 3
utility.

Gutmann pointed out that the market/book ratio would equal unity

for some particular rate of return. "This rate of return is clearly

less than the fair rate of return. One important reason is that any

sale of new common stock would undoubtedly depress the market price

below the book value."

Data from samples of electric and gas companies during the years

1967-69 were collected. Following steps (1) through (4) above, Gutmann

derived regression equations that explained from 45 percent to 70 per-

cent of the variation in the market/book ratios. The average market/

book ratio in each year was suggested as a fair ratio for the subject

company in that year. Applying standard deviation statistics to this

ratio would suggest a range for the market/book value and a range for

the fair rate of return in that year, as shown in Figure 17. A rate of

return on book equity within the indicated zone might be considered fair

or reasonable as compared to other regulated firms of similar risk

characteristics. This range could be used by the regulatory authority

as a guide in determining what rate of return to allow.

Gutmann 1

s approach is the important factor here, not the exact

standards of application. No particularly strong evidence, for example,

comes forward to impart virtue to the use of one standard deviation in

determining the zone of reasonable returns. One-half of one standard

deviation, or two standard deviations, or some other number might just

as well have been used. However, the approach does provide another

Gutmann, p. 42,
3 Gutmann, p. 43.
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M/B

(M/B)
Avg

1

fair

Zone of

"Reasonableness"

Figure 17: An Approach to Setting Fair Rates of Return.

Source : Peter M. Gutmann, "The Fair Rate of Return: A New Approach,"
Public Utilities Fortnightly , Vol. 87, No. 5 (March 4, 1971),
p. 44.
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parameter for consideration in rate cases.

The use of actual averages of the industry being regulated as a

test of reasonableness or fairness involves a degree of circularity.

Judgment as to reasonableness should not be based on the rates of return

allowed by other regulatory agencies. Decisions that were deemed fair

in the past would not necessarily be reasonable under current and ex-

pected conditions. The circularity can be avoided by using unregulated

as well as regulated industries as a basis for comparison. 3

A problem which could stir up controversy in rate proceedings is

the choice of an "industry" from which to derive data. Even if the

industry were well chosen, basing rate decisions on industry averages

could lead to erroneous results because of differences among individual

companies. Tradiational investment literature has recognized that

"what the appropriate price premiums should be will vary from company

to company, depending upon a number of factors." 33 This fact is im-

plicitly recognized by the regulatory process, since every company is

considered individually in light of the particular circumstances sur-

rounding the case. The general economic environment, including inflation,

should also be among the factors taken into consideration.

Summary

This chapter reviews a conglomeration of economic, accounting, and

financial theory. All of these subjects contribute to the central theme

of determining a fair market/book, ratio. The economic model generates

solutions for regulated monopolies that are similar to those that would

Foster, pp. 33-36.
33 Graham, Dodd and Cottle, p. 598.
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occur if the monopolies were actually operating in purely competitive

markets. It is argued that this profit level can be considered "fair"

for a utility, as a competitive environment is widely heralded by

western economists as an appropriate economic situation.

Economic theory assumes properly valued assets, and this leads to

a problem when one considers the current inflationary environment. The

earning power of assets may cause their current-dollar value to differ

from their book values. When this occurs, a conflict of interest arises

between consumers and owners of a utility under present regulatory

practices. The market/book ratio could be used as an additional para-

meter in rate cases as an indication of whether or not the court-

established standards of comparable returns, financial integrity, and

capital attraction are being met.

In order for these standards to be met during substantial inflation,

the M/B model indicates that increasing rates of return are necessary

under current accounting systems. A glance at recent historical trends

in market/book ratios shows much more severe decreases in the M/Bs of

regulated utilities than of industrial companies. The accounting profes-

sion is fully cognizant of the problems businesses face during inflation,

and accountants offer three alternative methods to reflect inflation.

Although any of these methods would probably improve utilities' chances

of maintaining an established M/B, Agrawal's inflation reserve method is

the most straightforward and would be the easiest to incorporate into

existing rate regulation.

The conclusion as to what M/B is "fair" for a regulated utility

depends upon the circumstances. In a competitive, noninflationary

economic environment with perfect regulation and no lags, a market/book
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ratio of 1.0 would be fair. In the imperfect world where utilities

operate, an M/3 of 1.0 would still be acceptable if there were no in-

flation, no flotation costs, and perfect certainty. With inflation,

flotation costs, and uncertainty, an M/B greater than 1.0 is required

for fairness. The higher level might be comparable to some sample of

unregulated firms, although individual companies' differences must be

recognized. This higher level is achievable through higher allowed

rates of return or through use of accounting methods that allow for

inflation.



CHAPTER 5

SUMMARY

Today the great majority of regulated public utilities find their

market prices below their book values. If these companies turn to the

equity markets for financing through the sale of new common stock,

they do so to the detriment of the existing stockholders. These

existing stockholders are allocated a less than proportionate share of

future earnings when new shares are sold below book value.

Using Gordon's widely accepted discounted cash flow model for

valuation of equity, one can show that if a regulatory agency allows

and the firm earns the cost of equity capital, then the firm's market

price will be equal to its book value per share, assuming no external

equity financing. If an inflation premium is added to the investors'

required rate of return, the market/book ratio will fall unless a

premium of even greater magnitude is added to the allowed rate of re-

turn.

Expanding the basic DCF model to allow for the sale of stock, in-

cluding flotation costs, led to the following equation:

M/B =
r(l - b)(l + s)(l - F)> -S(l+k-br) (14)

(k - br - s) (1 - F)

With this model, one observes that market price equals book value when

the required rate of return equals the allowed rate, flotation costs
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are zero, and no new sLock is sold. If flotation costs are significant,

and new stock is sold, then the market/book ratio will be less than

unity even when the allowed rate equals the required rate of return.

As the allowed rate of return rises, the market/book ratio rises almost

linearly, assuming a constant rate of asset growth financed both from

earnings retention and sale of new stock.

A difficulty arose in our attempts to test empirically the market/

book model. Since ex ante data are required, but are not directly ob-

servable, historical values were taken from the Compustat Annual Utility

Tape , then used as the basis for deriving expectations. The basic

method called for regressing ex post data for the allowed rate of return,

the retention rate; and the asset growth rate against time, and to use

the derived normalized values as proxies for the required expected values

of these variables.

Cross-sectional least squares regression analysis showed that the

historical rate of return on equity was the most significant determinant

of the market/book ratio, while the asset growth rate was the next most

significant. The growth rate exerted a strong positive influence on M/B

when M/B was of the magnitude two or three, and had a negative influence

when M/B was at or below unity. The other variables were much less

significant. The linear regression model explained from 58 percent to

76 percent of the variation in the market/book ratio.

Experiments in the calculation of market/book ratios using equation

14 helped clarify some of the problems encountered in the use of DCF

models in rate regulation. While our model explained 48 percent to 60

percent of the variation in historical market/book ratios, numerical

analysis demonstrated the extreme sensitivity of the model to the rela-
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tive values of the variables. This suggests that caution must be used

in any attempt to use the model for ratemaking purposes.

A discussion of a fair market/book ratio was included, because if

a fair M/B could be specified, then it could be used to help establish

a fair rate of return. In a competitive, noninflationary environment

a firm would earn a return on equity equal to the return required by

suppliers of capital. This competitive return would result in a market/

book ratio of unity. If the objective of regulation is to cause regulated

monopolies to reach a competitive market solution for price and output,

then the market/book ratio prevailing in the competitive market should

be fair for the regulated firm, assuming there is no regulatory lag.

In a world of uncertainty, imperfect regulation, regulatory lags,

inflation, book values that do not represent the assets' earning power,

and flotation costs, our analysis suggests that an M/B greater than

unity is desirable. The higher level of M/B might be comparable to that

of some carefully chosen sample of unregulated firms, although individual

company differences would have to be considered in applying such a

standard. The market/book ratios of many firms, both regulated and un-

regulated, are currently below unity. Thus, one could argue that an

M/B below unity is fair for regulated utilities if that is the level ex-

isting among unregulated firms. On the other hand, one could also argue

that since utilities are forced to sell stock to finance growth, while

unregulated firms do not have to expand to meet demand, the minimum

acceptable M/B ratio for a utility is 1.0.

This thesis has by no means answered all the questions that are

raised regarding the fair rate of return for a regulated company, but it

does show some of the ways the M/B ratio concept can be used as an input
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in rare cases, as well as the limitations of the M/B approach. In

many respects, the M/B ratio approach is today where the DCF approach

was about ten years ago. Our guess is that the M/B method will gain

increasing acceptance in rate proceedings, and that in the not-too-

distant future it will have a significant impact on most rate cases.

However, as this analysis has indicated, many critical judgments are

involved in the use of M/B ratios to determine fair rates of return, so

it is vital that the method be used with a great deal of care and

caution.



APPENDIX A

NOTATION

Market/Book Model Symbols

b = earnings retention rate

BQa = new book value per share after sale of stock

B = book value per .share at the end of year t

D = cash dividend per share expected during year t

E = earnings per share during period t

F = flotation costs associated with selling new stock

g = growth rate of earnings and dividends

g, = growth rate of earnings exclusively from earnings retention

g2 = growth rate of book value per share from sale of new stock

G = growth rate of total assets

I, = inflation premium added to the required rate of return

I = inflation premium added to the allowed rate of return

k = rate of return expected by investors

k = rate of return expected when no inflation is present

k* . = rate of return required by investors on asset i

M/B = ratio of market value to book value

P = market price per share at the end of year t

p .
= risk premium for asset i

r = rate of return allowed by the regulatory agency, ex ante ; also,
the actual rate of return if in an ex post context

r = rate of return allowed when no inflation is present
o r
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Market/Book Model Symbols - continued

R- = risk-free rate of return
F

s = rate of growth in total equity from sale of new stock

S = original number of shares of stock outstanding

Thompson and Thatcher's Symbols

a = market/book ratio

Y = net-asset growth rate

E(t) = book value of equity at time t

f = ratio of net proceeds to market price

h = growth rate of shares of common stock

p = dividend payout ratio

P(t) = market price per share at time t

S(t) = number of shares outstanding at time t

Correlation and Regression Analysis Symbols

D = total debt

TA = total assets

D/A = debt to total asset ratio

R = correlation coefficient

R = coefficient of determination

R2 = Barton's coefficient of determination

a = constant term in regression equation

b' = coefficient for r in regression equation

c = coefficient for D/A in regression equation

d = coefficient for b in regression equation

e = coefficient for G in regression equation
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Leland's Symbols

p = price charged by unregulated monopoly

p* = price charged by regulated monopoly

q = quantity produced by unregulated monopoly

q* = quantity produced by regulated monopoly

K° = book value of the firm

V = market value of the firm

tt* = competitive return

r* = expected fair rate of return

Carleton's Symbols

B
t

= book value rate base derived from investors' expectations

k = rate of return expected by investors after permanent shift in
expectations



APPENDIX B

DIFFERENTIATION OF M/B

The differentiation of M/B follows,

k - br

Let k = constant, so that

J- (1 - b)r = b - b
or

and

Then,

Also,

~ (k - br) = -b.
or

6 rM/R x _ (k - br)(l - b) - (1 - b)r(-b)_ (M/B) _
( k - br) 2

k(l - b)
~ (k - br) 2 '

1-2 (M/B) = k(l - b) 4- (k - br)
2

or ur

= -2k(l - b)(k - br)
-3 ~ (k - br)

or

= -2k(l - b)(k - br)"
3
(0 - b)

2k(l - b)(k - br) 3b

2bk(l - b)

(k - br) 3
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Now set the first derivative equal to zero:

S_ tv In \ - ^(1 - b) _

6r
(P

o
/B

o ) " OT^F =
°

k
"
bk =0

(k - br) 2

bk

(k - br) 2
(k - br) 2

k(k - br) 2 = bk(k - br)
2

(k - br) 2 = b(k - br) 2

k 2 - 2kbr + b 2 r 2 = bk
2

- 2kb
2
r + b

3
r
2

(b
3 - b 2 )r

2 + (2bk - 2b
2k)r + bk

2 - k 2 =

b 2
(b - l)r 2 + 2bk(l - b)r + k

2
(b - 1) =

b 2 r 2 - 2bkr + k 2 =

2 2k
, k 2

r - — r + — = 0.
b b 2

Using the quadratic formula,

±M^g2_k JlkV ,/kiU/2

2

b ~h 2

2

b —

Ml

k
r =

b-

Hence, M/B approaches -H» as r approaches k/b , As r approaches k/b , br

approaches k, so that at the limit, equation (9) becomes this:
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(1 - b) *

M/B = -
b
-

k-b-

(i - b) £
k - k

k

il -> oo

The general relationship is shown in Figure 18.

Now considering r and b both as variables, the second partial deriva-

tive with respect to r and b is this;

6
2
(M/B) _ 6 0P

o
/B

o )

6r6b 6b 6r

„ ,6 k(l - b)

6b (k - br) 2

_ 6 k - kb

6b ~(k - br) z

|^ k(k - br)
2 - |- bk(k - br)

2

2r(k - br) 3 - 2bkr(k - br)" 3 - k(k - br)"
2

.

Multiply the last term by /, ,( and combine terms
(k - br)

6
2
(M/B) m

2kr - 2bkr - k(k - br)

6r6b (k - br) 3

=
2kr - 2bkr - k

2
+ bkr

(k - br) J

2
2kr - bkr - k

3
(k - br)
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M/B

Figure 18: Market/Book Ratio as a Function of Allowed Rate of Return.
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k[r(2 - b) - k]

(k - br) J

This general relationship for relevant values of the variables is

graphed in Figure 19. The function approaches positive infinity as b

approaches k/r, which follows from the assumption that k > br.
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0.5 k/r 1.0

Figure 19: First Partial Derivative of the Market/Book Ratio as a Function
of the Retention Rate.



APPENDIX C

THE APPROPRIATE USE OF THE EARNINGS/PRICE RATIO
AS THE COST OF EQUITY CAPITAL

The earnings-price ratio, E/P, has been suggested as an estimate of

the cost of equity capital, k, for the firm. 1 The rationale behind using

the E/P for the cost of equity capital is that Investors consider past,

current, and probable future E/P ratios in their investment decisions.

One may readily infer that the E/P is a poor surrogate for k in some in-

stances, for example, "growth stocks." Such a stock usually demands a

high price/earnings multiple (low E/P), reflecting investor expectations

of above-normal growth. The correspondingly low E/P does not adequately

account for the growth expectations if it is used for k. Under what con-

ditions can E/P be used as an appropriate measure of a firm's cost of

equity capital?

Van Home has developed two cases in which E/P does equal the cost

of equity capital. 2 In the first case two conditions must hold. Future

earnings per share are expected to be the same as current earnings per

share, and 100 percent of earnings is paid out as dividends. Stated in

the symbols developed earlier, E Q
= E t and b = 0. In terms of discount-

ed cash flow the current price is the sum of an infinite stream of divi-

dends,

1 N. C. Lerner, Testimony of, "Before the Florida Public Service
Commission," Docket No. 72701-TP (June 1973), Southern Bell rate case.

J. C. Van Home, Financial Management and Policy , 2nd ed. (Engle-

wood Cliffs: Prentice-Hall, Inc.), pp. 115-117.
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E,(l - b)

t=l (1 + k)*-

Substitution of b = and E
t

= EQ and subsequent expansion gives P Q
=

EQ /k. Therefore k equals E /P Q under these conditions. The numerical

examples in Table 7 demonstrate this situation. The E/P is equal to k

in every instance. Note that although the rate of return available on

reinvestment opportunities, r, must be constant, its relation to k is

not critical. That is, r can be less than, equal to, or greater than

k; hence, the market/book ratio can be less than, equal to, or greater

than 1.00. The most striking feature of this exhibit is that each data

item is constant over all four periods and would remain constant ad in-

finitum .

Now suppose the firm sells new stock so that total earnings grow,

even though it retains no earnings, and the rate of return, r, remains

unchanged. Assume that book value is increased by $50 in periods 2

through 4 by selling shares of stock at the market price prevailing at

the end of the prior period. One sees that E/P is still equal to k in

each period, regardless of whether r is less than, equal to, or greater

than k. The earnings/price ratio can be used for the cost of equity

capital even if the company sells new stock, as long as the rate of re-

turn is constant and no earnings are retained.

The original stockholders in the first example in Table 8, where

r < k and M/B < 1.00, the original stockholders are indifferent to sale

of new stock since the market price holds steady at $20. Capital gains

benefit the original equity owners in the example where r > k and M/B >

1.00.
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TABLE 7

E/P AS A MEASURE OF k WITHOUT THE SALE OF STOCK

Aggregate Data

Example

r < k

r = k

r > k

Period

1

2

3

4

1

2

3

4

1

2

3

4

Market
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TABLE 7 - extended

Per Share Data
Market
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TABLE 8

E/P AS A MEASURE OF k WITH THE SALE OF STOCK

Aggregate Data
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TABLE 8 - extended

Per Share Data Rates
Market
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It seems difficult to relate Van Home's first case to regulated

utilities. Many certainly are experiencing growth of earnings, and vir-

tually none pay out 100 percent of earnings as dividends. Since the

first case is unrealistic, let us turn to the second case to see if it

is more useful.

The second case involves "an expansion situation where the firm is

able to invest in projects that provide an expected perpetual return of

k on the equity financed portion," 3 according to Van Home. In this con-

text, expansion is different from growth. Expansion is the reinvestment

of some portion of earnings at a rate of return equal to the cost of

equity capital, that is, at r = k. Growth is reinvestment at r > k.

As demonstrated earlier, the market/book ratio equals 1.00 when

r = k. The circumstances wherein E^/Pq = k require that M/B = 1.00.

One can confirm -this conclusion by rearranging equation 2-3 to the fol-

lowing form:

D
l

k = —- + g.
o

Subs tituting D
1

= (1 - b)E, and g = br gives

(1 - b)E,
k = L+ br .

o

By substituting the stated condition, r = k, one arrives at

(1 - b)E
:

k = i+ bk.

Rearranging,

(1 - b)E
1

k - bk = -
Po

3Van Home, pp. 115-116.
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Or

(1 - b)k = (1 - b)

Therefore,

k = Ei/P .

The earnings-price ratio is apparently a correct surrogate for the cost

of equity capital for the situation where r = k and M/B = 1.0.

The latter case may have applications in utility regulation. If a

firm's market/book ratio is, in fact, 1.0, then the E/P might correctly

be used as k. Suppose an investor purchases a stock at book value and

expects the company consistently to earn exactly its cost of capital.

He could then expect the book value and market value to grow as a func-

tion of the rate of earnings retention and the E/P, since r = k = E/P,

as indicated in the second example in Table 9. Contrast this with the

other examples in the same table, where the allowed rate of return is

less than the required rate, r < k, and where the allowed rate is great-

er than the required rate, r > k. One sees that E/P overstates k when

r < k and understates k where r > k. E/P is an appropriate measure of

k only under the specific circumstances mentioned above.
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TABLE 9

E/P AS A MEASURE OF k WITH EARNINGS EXPANSION

Aggregate Data
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TABLE 9 - extended

Per Share Data Rates



APPENDIX D

DERIVATION OF THE M/B EQUATION WHEN STOCK IS SOLD

Definitions

B
q

= original book value per share before sale of stock

B = new book value per share after sale of stock

S = total number of original shares outstanding

SB
Q

= total book equity before sale of stock

s = growth rate of total book equity from sale of stock

sSB = total dollar increase in book equity from sale of stock

AS = number of shares that must be sold to raise funds in the amount
of sSB

o

8, = growth in earnings per share from retention

&2
=

8rowth in earnings per share and book equity per share from
sale of new stock

P
Q

= market price per share

Determination of the Value of §2

First, determine the number of shares of new stock sold:

AS = sSB /P .

o o

Then, determine the new book value per share after the stock is sold

B =
SBn + ASP n

oa
S + AS
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Substituting for AS, we obtain

SB + (sSB /Pn )P
B = ° n ° °
oa

S + sSB
o
/P

Vo<l + s)

P
o
+ sBo

Now we can determine the growth in book value, hence earnings,

attributable to the change in book value per share:

Boa
2 - i7 " I-

Substituting for B , we obtainOa

Pq(1 + s)
§
2

=
P„ + sB "

' ^«

In this derivation, we assume no flotation costs; hence, new shares

net the firm their full price, P
q

. This assumption is relaxed in the

next appendix.

Development of the M/B Equation

The basic dividend growth model is

n -A-
o k - g

D l

k - gx
- g

2

(D-2)

when earnings growth occurs both from earnings retention and from sale

of stock. D
1

is now paid from earnings, E., on both the original book

value, B
q , and the increase in book value from sale of stock, B g?

.
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Therefore,

D, = (1 - b)E,

(1 - b)r(B + B
Qg 2 )

r(l - b)B
Q
(l + g 2

). (D-3)

Substituting equation (D-3) into (D-2) gives

P = r(l - b)B Q (l + g2 )

k - gx " 82

Dividing through by B gives

o =
r(1 " b)(1 + g ? }

k - g1 ~ g 2

Substituting x = r(l - b) and y = k - g =k-br results in

'o x(l + g2 )

5

o y ~ §2
(D-4)

Substituting equation (D-l) for g 2
and cancelling terms gives

P
i + V 1 + s)

P n + sB
° o

- 1

y -
P d + s)

. O O .

- 1

xP (l + s)

y(P + sB ) - P (1 + s) + P + sB
O O o o o

xP^Cl + s)

yP + ysB - P s + sB
'

^ o o o o

Rearranging terms, then dividing through by P B , results in

yP z + ysB P - sPn
2 + sBPn = xB P + xB P so oo o oo oo oo
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P
o p

y J! + ys - S _« + s = x + xs
B
o Bu o

p
_° (y - s) + s(y + 1) = x(l + s)
8
o

x(l + s) - s(l + y)o

b
o y - s

Finally, substitute for x and y to complete the derivation of text

Equation 11:

P
Q r(l - b)(l + s) - s(l + k - br)

M/B = ^ = _
. (n)B k - br - s



APPENDIX E

DERIVATION OF THE M/B EQUATION
WHEN FLOTATION COSTS ARE INCURRED

Definitions

B = original book value per share before sale of stock

B = new book value after sale of stock
Oel

S = total number of original shares outstanding

SB
Q

= total book equity before sale of stock

s = growth rate of total book equity from sale of stock

sSB = total dollar increase in book equity from sale of stock
= amount of funds available after flotation costs

F = flotation costs expressed as a percentage of the total funds
raised by sale of stock

sSB
Q

i _ p = amount of funds that must be raised through sale of stock in
order to leave sSB

Q
available after flotation costs; i.e., gross

funds raised before flotation costs.

AS = number of shares that must be sold to raise funds in the amount
of sSB

Q
/(l - F)

.
sSB .

p = sSB n
1 - F ° P

o
(l - F )

g = growth in earnings per share from retention

growth in book equity per share resulting from sale of stock.
This g2 is, of course, different from the g~ that would result
in the absence of flotation costs
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Determination of the Value of g ?

SB + ASP (1 - F)
B = ~ 7
oa S + AS

Substituting for AS, we obtain

sSB
SB

o + „ ,-,
" »T Pod - F)

B
°

° P (l - F) o

sSB
S + Q

P (1 - F)
o

SB + sSB
Q Q

SB
Q
(1 - F) + sSB

Q

F(l " F)

B
q
P
o (1 + s)(l - F)

P (l - F) + sB
Q

But g is defined as follows:

8
2

= B
oa/ Bo " !

Substituting for B,. one obtains

B
o
P
o
(l + S )(l F)

P
n (l^FTT-s^r~

2 B
o

P
Q
(1 + s)(l - F) - P

Q
(1 - F) - sBQ

P (l - F) + sB
o

sB (1 - F) - sB—o^ a
P (l - F) + sB

o
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Development of the M/B Equation

Substituting the new equation for g- into Equation (D-4) from

Appendix D results in the following:

la =
x(1 + §2>

B "

y - g,

r sPo (1
1 + —2
L V 1 -

- F) - sB,

F) + sB
o J

y -
sP (l - F) - S B

P
o
(l - F) + sB

Q

P (l - F) + sB^ + sP_(l - F) - sBu o O o

P (1 - F) + sB
o o

yP
Q
(l - F) + ysB - sP Q (l

- F) + sB
Q

P (1 - F) + sB
o o

xP
Q
(l - F)(l + s)

P (l - F)(y - s) + sB (1 + yT

Rearranging terms, we obtain

P</(1 - F)(y - s) + sB
Q
P
o
(l + y) = xB^U - F) (1 + s )

Dividing through by P B gives the following:

-P. (1 - F)(y - s) + s(l + y) = x(l - F) (1 + s)

m/b -
P
o -

x(1 - F)( 1 + s
) - s (i + y>

B„ (1 - F)(y - s)

Substituting x = r(l - b) and y=k-g =k-br and rearranging

terms results in Equation 14 in the text.

M/B =
r(l - b)(l + s)(l - F) - s(l + k - b r)

(k - br - s)(l - F)
(14)
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DIFFERENTIATION OF THE M/B MODEL WITH
SALE OF STOCK AND FLOTATION COSTS

The differentiation of M/B follows.

v,/t, _ r(l - b)(l + s)(l - F) - s(l + k - br)
M/B _

(k - br - s)(l - F)

Substituting s = G - br gives the following:

r(l - b)(l + G - br)(l - F) - (G - br) (1 + k - br)
M/B -

(k - G)(l - F)

Initially, treat b, G, F, and k as constants; therefore, the

denominator is constant.

M/B = {(1 - b)(l - F)(r + Gr - br 2
) - [G + Gk - Gbr - br - brk

+ b
2
r
2
]}/(k - G)(l - F)

= (r + Gr - br 2 - Fr - FGr + Fbr 2 - br - bGr + b
2r 2 + bFr

+ bFGr - b
2
Fr 2 - G - Gk + bGr + br + bkr - b

2
r
2
)/

(k - G)(l - F)

= [(1 + G - F - FG + bF + bFG + bk)r + (-b + bF - b
2F)r 2

- G - Gk]/(k - G)(l - F)

= -[[-b + bF(l - b)]r 2
+ [G(l - F + bF) + (1 - F + bF) + bk]

r - G(l + k)}/(k - G)(l - F)

= {-b[l - F(l - b)]r 2 + [G(l - F(l - b)) + (1 - F(l - b))

+ bk]r - G(l + k)}/(k - G)(l - F)
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={-b[l - F(l - b)]r
2
+ [(1 + G)(l - F(l - b)) + bk]r

-G(l + k)}/(k - G)(l - P).

Let w = -b[l - F(l - b)]

x = [1 + g][l - F(l - b)] + bk
y = -G(l + k)

z = (k - G)(l - F).

Then,

M/B
wr + xr + y

W 9 X V- rz + - r + x
z z z

W X y
where "~. —

, and z
- are constants, and z > 0,

z z z

Then,

and

mim. = 2
«

r + x
or 7, z

6
Z
(M/3) = 2

w

6r 2
' z

'

and

Substituting for w, x and z gives

5 (M/B) -2b [1 - F(l - b)]
,

fl + GUI - F(l - b)] + bk

6r
_

~ (k - G)(l - F)
r

(k - G)(l - F)

AiMi!l _ ~2b[l - F(l - b)

fir"
2
"

(k - G)(l - F)

One can maximize M/B where

6 (M/B) =
6r

„ w X
2 - r + - =

z z
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x

2w'

By substitution,

r = [1 + G][l - F(l - b)1 + bk
2b[l - F(l - b)]

1 + G +
2b 2[1 - F(l - b)]

6 2 (M/B)
Since ~T~T < n for relevant values, < b < 1, < F < 1, and k > G6r'

> 0, the naximum M/B value should occur above r.



APPENDIX G

COMPANIES IN THE SAMPLE OF ORIGINAL COST, NORMALIZED
DEPRECIATION-TAX-SAVINGS ELECTRIC UTILITIES

1. Boston Edison Company
2. Central Louisiana Electric
3. Consumers Power Company
4. Detroit Edison Company
5. Florida Power and Light
6. Florida Power Corporation
7. Hawaiian Electric Company
8. Idaho Power Company
9. Interstate Power Company

10. Iowa-Illinois Gas and Electric
11. Iowa Power and Light
12. Iowa Public Service Company
13. Kansas Gas and Electric
14. Kentucky Utilities Company
15. Louisville Gas and Electric
16. Montana-Dakota Utilities
17. New England Electric System
18. New England Gas and Electric
19. Northern States Power
20. Sierra Pacific Power Company
21. Tampa Electric Company
22. Wisconsin Electric Power
23. Wisconsin Public Service
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APPENDIX H

ACTUAL DATA, NORMALIZED VALUES, AND RESIDUALS FOR
ACTUAL RATE OF RETURN, RETENTION RATE, AND TOTAL

ASSET GROWTH FOR FLORIDA POWER CORPORATION
DURING THE YEARS 1954 - 1972

Actual Rates of Return

Year
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Retention Rates - continued

Year



c_>

cn
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CM



APPENDIX J

CORRELATION MATRICES FOR DEPENDENT AND INDEPENDENT VARIABLES
FOR 23 ORIGINAL-COST, NORMALIZED DEPRECIATION ELECTRIC

UTILITIES DURING THE PERIOD 1954 - 1972.
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APPENDIX K

MARKET/BOOK RATIOS CALCULATED FROM EQUATION (25)
COMPARED TO ACTUAL VALUES DURING 19 72

All Cases

Riskless Rate = Aaa Utility Bond Yield = 7.46%
Estimated Long-Term Growth Rate = 6.00%
Flotation Cost = 10.00%

Case 1

Risk Premium = 2.97%
Industry Average Required Rate of Return = 10.43%
Uncorrected R2 = 0.6028

Predicted M/B

Barton's R7
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Case 2

Risk Premium = 3.08%
Industry Average Required Rate of Return = 10.54%
Uncorrected R2 = 0.6022
Barton's R2 = 0.5828

Company
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Case 3

Risk. Premium = 3.1A%
Industry Average Required Rate of Return = 10.60%
Uncorrected R2 = 0.6053
Barton's R2 = 0.5859

Company
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Case 4

Risk Premium = 4.28%
Industry Average Required Rate of Return = 11.74%
Uncorrected R2 = 0.6194
Barton's R2 = 0.6004

Company
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Case 5

Risk Premium = A. 60%
Industry Average Required Rate of Return = 12.06%
Uncorrected R2 = 0.6159
Barton's R2 = 0.5968

Company



APPENDIX L

MARKET/BOOK RATIOS CALCULATED FROM EQUATION (25)
COMPARED TO ACTUAL VALUES DURING 1970

All Cases

Riskless Rate = Aaa Utility Bond Yield = 8.31%
Estimated Long-Term Growth Rate = 6.00%
Flotation Cost = 10.00%

Case 1

Risk Premium = 2.9 7%

Industry Average Required Rate of Return = 11.28%
Uncorrected R2 = 0.5268

Predicted M/B

0.93
1.58
1.01

0.88
1.48
1.61

0.79
0.97
0.94
1.29

1.09

1.10
1.30

1.35

1.73
1.12

0.73
0.90
1.32

0.90
1.61

0.69
0.89

Barton's R2 =
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Case 2

Risk Premium = 3.08%
Industry Average Required Rate of Return = 11.39%

Uncorrected R2 = 0.5258
Barton's R2 = 0.5047

Company
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Case 3

Risk Premium = 3.14%

Industry Average Required Rate of Return = 11.45%
Uncorrected R2 = 0.5253
Barton's R2 = 0.5041

Company
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Case 4

Risk Premium = 4.28%
Industry Average Required Rate of Return = 12.59%
Uncorrected R2 = 0.5051
Barton's R2 = 0.4835

Company
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Case 5

Risk Premium = 4.60%

Industry Average Required Rate of Return = 12.91%

Uncorrected R2 = 0.4979
Barton's R2 = 0.4761

Company



APPENDIX M

CALCULATION OF INVESTORS' REQUIRED RATE OF RETURN
FROM THE M/B EQUATION

M/B = r(l - b)(l + g - br)(l - F) - (G - br)(l + k - br)

(k - G)(l - F)

Substituting x = r(l - b)(l + G - br) (1 - F) simplifies the above equa-

tion to the following:

M/B = x ~ (G - br)(l + k - br)
M/Ii "

(k-G)(l-F)

Dividing through by M/B results in

1 = x - (G - br)(l + k - br)
(k - G)(l - F)(M/B) '

Substituting y = (1 - F) (M/B) gives

1 = x - (G - br)(l + k - br)

(k - G)y

Multiplying through by (k - G)y results in

(k - G)y = x - (G - br)(l 4- k - br)

ky - Gy = x - (G - br)(l - br) - (G - br)k

ky + k(G - br) = x - (G - br) (1 - br) + Gy

k(y + G - br) = x - (G - br) (1 - br) + gy

x - (G - br)(l - br) + Gy
k

y + G - br
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Substituting for x and y and rearranging terms results in the following

equation for k:

r(l - b)(l + G - br)(l - F) - (G - br) (1 - br)
+ G(l - F)(M/B )

k =
(1 - F)(M/B) + G - br

r(l + G - br - b - bG + b
2r)(l - F) - (G - Gbr - br + b

2
r
2
)

+ G(l - F)(M/B)

(1 - F")(M/B) + G - br

[r + Gr - br - br - Gbr + b
2
r
2 - Fr - FGr + Fbr

2 + Fbr
+ FGbr - Fb 2

r
2
+ Gbr + br - b 2 r

2 - G + G(l - F) (M/B)
]

[(1 - F)(M/B) + G - br]

(bF - b
2
F - b)r 2

+ (1 + G - F - FG + bF + bFG)r - G
+ G(l - F)(M/3)

(1 - F)(M/B) + G - br

b[F(l - b) - l]r
2
+ {l + G - F[G(1 - b) + (1 - b)]]r

- G + G(l - F)(M/B)

(1 - F) (M/B) + G - br

l]r
(M/B) - 1]

b[F(l - b) - l]r 2 + (1 + G)[l - F(l - b)]r + G[(l - F)

(1 - F)(M/B) + G - br



APPENDIX N

INFLATION PREMIUMS

This appendix derives a relationship between I and I, that will
JO K

allow the M/B to remain the same after inflation as before inflation.

Before inflation:

M/B = r
Q
(l - b)/(k

o
- br

o
). (N-l)

Let 1^. = the inflation premium added to the investors' required rate of

return and I = the inflation premium added to the allowed rate of return.

With inflation:

(r„ + I )(1 - b)
M/B =

(k + I. ) - b(r + I )

k
Q
M/B + I

fc
M/B - br

Q
M/B - I

r
bM/B - r

Q
- br

Q
+ I - bl

k
Q
M/B - brQM/B - r

Q
+ br

Q
.+ IkM/B

= I
r

- bl
r
+ I

r
bM/B

M/B(k
Q
+ I k ) - r

Q
(l - b + bM/B) = I

r
(l - b + bM/B)

M/B(k + I )

'r
=

1 - b + bM/B"
" r

o' (N- 2 )

But before any inflation, the M/B was given by Equation (N-l). Since

this original M/3 is to be maintained, one can substitute Equation (N-l)

into Equation (N-2) and simplify to obtain Equation (23) in the text.

i = Ir° (1 ' b)/(k
o ~ bro>Hkn + i k j

r
1 - b + b[r (l - b)/(k

Q
- br

o )]
r
o
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[k r
Q (l

- b) + I k r (l - b)]/[k Q - brQ ]

[k
o

- brQ - bk
Q
+ b

2
rQ + br

Q
(l - b)]/[k

Q
- brj " r

o

k r (l - b) + Ik r (l - b)
- r

k - br„ - bk + b 27~TTr - b
2
r

o ° o o o o

-
koro (1 - b) + Ikro (1 - b >

k (1 - b) "'
r
o

o

Ikr

= ro
+ -K— " r

o
o

= k o

k
o

K. O

Equation (23) must hold if a firm is to maintain its pre-inf lation M/B

.



APPENDIX

SAMPLE CALCULATIONS FOR CURRENT-DOLLAR VALUE
OF EQUITY FOR ALLEGHENY POWER SYSTEM



APPENDIX P

ILLUSTRATIONS OF ACCOUNTING METHODS WITH 10 PERCENT
INFLATION AND NO OTHER TRANSACTIONS

Traditional Method Without Provision for Inflation

Balance Sheet (December 31, $ Millions)

Monetary assets
Non-monetary assets

Total

Long-term liabilities
Capital stock
Retained earnings

Income Statement

(No transactions.)

Retained Earnings Account

(No transactions.)

APB Statement No. 3 Method

Balance Sheet (December 31 $ Millions)

Monetary assets
Non-monetary assets

Total

Long-term liabilities
Capital stock
Retained earnings

Total

1973 1974

$ 1.0
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APB Statement No. 3 Method - continued

Income Statement - 1974

Loss on monetary assets
Gain on liabilities

Net Income

Retained Earnings Account

Beginning balance (Restated in 1974 dollars)
Net income

Ending Balance (December 31, 1974)

($ 0.1 )

0.2

$ 0.1

$ 0.55
0.1

$ 0.65

Indiana Telephone Company Method

Balance Sheet (December 31, $ Millions)

Monetary assets
Non-monetary assets

Total

Long-term liabilities
Capital stock
Retained earnings
Unrealized gain on liabilities

Total

Income Statement - 1974

Loss on monetary assets
Net Loss

Retained Earnings Account

Beginning balance (Restated in 1974 dollars)
Net loss

Ending Balance (December 31, 1974)

1973 1974

$ 1.0
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Inflation Reserve Method (Agrawal)

Long-term liabilities
Capital stock
Retained earnings
Inflation reserve

continued
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