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The purpose of this paper is to formulate the implications of finance
theory for rate of return regulation. A variety of problems in finance and
the law and economics of regulation are reviewed. Also, a regulatory
procedure based on finance theory is proposed for practical use.

Finance theory suggests that the “comparable earnings” standard
for rate of rewrn regulation ought to be based on utilities’ cosis of
capiral., The cost of capiral is difficult to measure, since if is dufined in
terms of investors' expectations. But plausible estimates can be 0b-
tained for wilities. The following principle is proposed for use of these
estimates: Regulation should assure that the average expected rare of
return on desired new utility investment is equal to the cost of capial.
This is a definition of “'fair return” based on the theory of competitive
equilibriwm. The principle is consistent with the comparable earnings
standard. Only the most obvious, “straightforward™ approach to im-
plementing this principle is examined in derail; but this approach is
practical and logically sound. It is particularly atractive when com-
bined with conscious use of regulatory lag as an instrurment of regulation.
There are some difficulties, however, when such a lag is combined with
the usual regulatory practice of basing the allowed rate of returit on
embedded rather than current debt costs. )

The problem of determining the appropriate rate base is also dis-
cussed, Regulation based on the book value rate base will not gcnerf:r{! 'y
lead to efficient price, output, or invesiment decisions, A “compelitive
marketvalue” rate base would be better from the standpaint of efficiency,
since it would lead to long-run marginal cost pricing. However, long-run
marginal cost pricing is not generally consistent with the principle that
utilities pught to be able to expect to earn their cost of capital on new
investment.

1. Introduction B There is little argument in practical circles about the broad pur-
pose of regulating public utilities’ rates of return. The gccepted legal
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principle is that “the return o the equity owner should be com-
mensurate with returns on investments in other enterprises having
corresponding risks.” and sufficient to “attract capital™ and maintain
credit worthiness.!

Finance (the study of investmenss. capital markets. and financial
management} seems directly relevant 1o the regulatory agencies’
atternpt 1o determine the rate of return allowed by law. Although
relevant. the spplications of finance theory in the regulatory field
are not easily seen or understood.

The difficulties involved in transferring finance theory to regu-
latory probiems are attested to by the sharp controversies generated
by economists who have ventured inio rate proceedings. Disagree-
ments have arisen not only between economists and the usual par-
ticipants in these proceedings but also among the economists them-
sefves, Thus the problem is not simply explaining the theory to the
reguiators; it has not been clear how the theory should be applied.

The purpose of this paper is to formulate the implications of
finance theory for public utility regulation. It is an attempt to apply
theory to practical affairs. Thus. detailed attention is given not only
to the theory per se but to current regulatory proceduses. to alterna-
tive procedures, and to the controversies associaied with recent
attempis to upply finance theory in the regulatory arena.

A few caveats are necessary at the stars:

(1} The paper's title means just what it says. This is not a general
treatmment of Anance theory or of public utility rate regulation, but
of the application of the former in the latter field. The various
aspects of finance and reguiation are pursued only as far as is
necessary for this limited purpose. For exampie. [ treat the
practical problems of estimating utilities’ costs of capital only
superficially, concentrating instead on how an estimated cost
of capital should be used. The problem of estimation is at least
as hard and important as that of application, but it is substantially
the same problem faced by nonregulated firms. Reviewing it in
detafl would mean reviewing much of finance theory in detail—a
task [ cannot attempt here.

{2) I wili concentrate on one possible method of regulation. namely
control of the overall rate of return earned. For the most part, |
am taking the existing legal and procedural framework as given.
I do not mean to imply that this framework is necessarily the
best one.

{3) The paper does not necessarily describe how regulators actually
behave. but how they should behave if the legai and procedural
framework Is taken at face value and the implications of finance
and economic theory are recognized. One suspects that various
nonfinancial considerations also affect regulatory behavior, and
that regulators respond to objectives that are not evident in the
legal and procedural framework.®

In short, [ do not propose to present an optimal regulatory
strategy or a complete positive theory of regulatory behavior. The

' This is from the Supreme Court Decision on Federal Power Commission
ctal v. Hope Natural Gas Company, 320 U. 5. 591 {1949) 21 603.

* For example, see Posner {38] and Stigler [48] for substantially different views
of the rol= of regulation.
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objective is to provide an analysis which can be used to improve
existing procedures. This is a limited, but important, objective.
Existing procedures not only involve Big Money, but they apparently
influence the allocation of resourcss to, and within, a substantial
segment of the economy.

The paper begins with 2 brief review of the mechanies of rate
of return reguiation z2nd describes the tradisional interpretation of
the 2ccepted legal standards for  “fair” rate of return. I argue that
the traditional interpretation has serigus deficiencies, both in logic
and in apptication. A market-based cost of capital is suggested as an
alternative basis for establishing a “fair"” return,

The middle portion of the paper (Sections 3 through 5) discusses
the definition and measurement of the cost of capital, under the
simplifying assumption that the firm is all-equity financed. A number
of controversies involving definition and measurement fora regulated
firm are discussed.

Measuring the cost of capital is one question, using it another.
Sections 6 and 7 summarize the aims of reguiation and show that
these aims cannot be achieved solely by regulating overall rate
of return. However, a somewhat limited objective is logical and
feasible; that is, regulation should insure that the expected rate of
sturn on desired mew investment is equal to the cost of capital. 1
present an approach to regulation which is consistent with this prin-
ciple and discuss the real and alieged problems in implementing it.

The penultimate section drops the assumption of ali-equity financ-
ing, briefly discusses the problem of determining optimal capital
structure, and shows how the approach developed in Sections 6 and 7
can be applied to utilities with complicated capisal structures.

The last section includes a brief summary of major conclusions.

2. Review of rate B Regulatory procedures. A utility’s prices are set so that the utility
reguiation covers its costs, including taxes and depreciation, ptus a certain return
on investment. The return on investment is obtained by multiplying
the “rate base” by an allowed rate of return. The rate base is es-
sentially the book value of the utility's capital investment.?
For exampie, suppose Utility X has a rate base of $100 million.
It is producing one billion widgets per year. The allowed rate of re-
turn is set at 10 percent overali. Costs are 550 million per year, includ-
ing depreciation and all taxes.* Then the average price of widgets is
set as follows:®

. . Revenue requirements
Price per widget =

No. of widgets
50,000,000 -+ 0.10(100,000,000)

oo

= $0.06 .

Thus widgets are sold for $0.06 until the next regulatory proceeding.
This procedure aliows the actual return earned to be more or less than

3 Sometimes “fair value” rate bases are used, They are discussed later in this
paper.
+That is, costs would be adjusted to cover incorne taxes associated with a8
10-percent ceturn, as well as property tzxes, soeizl security contributions, etc.
& / STEWARY C. MYERS ' This paper is concerned with the level, not the structure, of utility rates.
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TABLE 1}
PACIFIC GAS TRANSMISSION CO-ALLOWED OVERALL RATE OF RETURN

PERCEMT OF RATE OF RETURN | WEIGHTED
o
CAPITAL SDUACE | capITALIZATION IN PERCENT RATE
DEST 7% 56 613 488
EQUITY 20 24 11.6¢ 237
TOTAL | 100 00 | 725

SOUACE: FPC OPINION NO. 5631531 P 15

10 percent, depending on realized cost and revenues during the period
of "regulatory lag™ between proceedings.

The aflowable raze of return is computed in the same fashion as
a weighted average cost of capital. but with important differences.
Tabie | shows the computation of the overall rate of return altowed
Pacific Gas Transmission Company in a 1970 Federal Power Com-
mission decision. The procedure for computing the overail return,
7.25 percent. is clear from the table. but the table does not show where
such numbers typically come from.

(1) The figures listed under “percent of capitalization™ refer to the
respective percentages of debt and equity listed on the company’s
books at the time of the rate proceeding. They are book. not
market. values. Neither do they necessarily refer to the propor-
tions of debt and equity to be employed in future financing,

(2) The 6 l3-percent figure is the “embedded™ debt cost—that is,
total interest payments divided by the book value of outstanding
debt. The company’s current borrowing rate can be much higher
or lower than the “embedded” debt cost shown.

(3) The percentage cost of equity is a figure arrived at by judgment.
I discuss the possible bases for this judgment below.

Although there are opporwunities for disagreement at each of
these three steps, most argument is centered on the return to equity,
so [ will start there.

00 The legal standard for setting the return to equity. The governing
principle is the Supreme Court's statement in the Hope decision:

The return to the equity awner should be commensurate with returns on invest-
ments in other enterprises having corrssponding risks. That return, moreover.
shouid be sufficient 1o assure confidence in the financial integrity of the enterprise.
S0 as to maintain its credit and to aitract capital.?

‘ The first sentence establishes 2 standard of “comparable earn-
ings,” the second, a standard of “capital attraction.” The broad
lunguage of the Hope decision allows a variety of spemﬁc interpreta-
tions of these standards.

lt_ is best to start with the comparable earnings standard. In
practice, it has been appiied in two ways. The traditional and most

widely accepted approach’ defines “returns™ as the book rates of

® Noie | supra.

FThe most complete exposition and defense of this method is Leventhal [22
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return of other firms.® Those who advocate the traditional approzach
read the Hope decision in & particular way, namely:

The return to the eguity owner should be commensurate with {recent book)

returns on {past] investments {made by} other enterprises having eorresponding
risks,

This approach rests on a special notion of opportunity cost—in this
context, that a utility should be allowed to earn what it would have
earned had its capitai been invested in other firms of comparable risk.?

The alternative suggested by finance theory is to define “com-
mensurate return” as the rate of return investors anticipate when
they purchase equity shares of comparable risk. This is a /marker rate
of return, defined in terms of anticipated dividends and capital gains
relative to stock prices.

[] Drawbacks of the traditional interpretation, The traditional tnter-
pretation has clear deficiencies, First, the method does not rest easily
on the conczpt of opportunity cost. Opportunity cost is a marginal
and forward-looking concept, Thus, the opportunity cost of iavesting
in a particular asset is usually defined as the anticipated rate of return
on an incremental investment in the best alternative. However, ob-
served book rates of return are average returns on past investments.

Granted, averape and marginal returns are equal at long-run
equilibrium in perfectly competitive markets; but this is in an ex ante
sense. No one argues that perfect competition requires equality of
rates of return after the fact in an uncertain world. In any case, usually
ro attempt is made in regulatory proceedings to ses whether the data
examined really are marginal rates of return and whether they stem
from perfectly competitive situations.

Second, the traditional interpretation of comparable earnings
igriores capital markets, This is serious because the Supreme Court
specifies that the variable of interest is “the return to the eguity
owner.” The shareholder is not directly interested in the ratio of book
earnings to the book value of a company he invests in. He looks at
anticipated dividends and capital gains relative to the stock price he
has to pay. Thus, it is more relevant to interpret the opportunity cost
of capital as the return on securities with risks similar to the stock of
the utility in question.

A third objection is that it is difficult, in practice, to find a suitable
class of firms with corresponding risks. Suppose you are looking for
2 company with risk commensurate with Utility X. The likeliest

* T will use the term “book"” to refer to data based on income statements and
balance sheets. Thus. the book rate of return to equity is simply the ratio of re-
ported income to net worth as shown on the firm's balance sheet.

* The reader may wish to judgs for himself whether this characterization of the
“traditional interpretation” is accurate. 1 would stggest starting with two intel
lgently done examples of this approach See testimony of Solomon {60] and
Friend {37]. Eriend concludes: “If regulation is attempting to duplicate com-
petitive results, the rate of return permitted on AT&T equity shouid be of the
same general order of magnituds 2s on industrials and electric utilities with the
same [risk] characteristics. This would require & return in the neighbothood qt'
12%, to be consistent with [book] rewarns achieved in the last decade by electric
companies and even somewhat higher to be consistent with the rewrn achieved

61 / STEWART C. MYERS by comparabie industrials™ {p. 17).
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candidates are other utilitics. whose reported book rates of return

reflect past regulatory decisions as well as competitive Torees. Basing
current regzulatory decisions partly on past decisions leads to o
dangerously arbitrury standard. One is forced to look elsewhere. to
unregulaied frms. But such firms presumably are riskier than utilities,
Mareover, there 1s no clear theory about how risk shouid be related
to differences in book rates of return (or even how risk should be
defined if the book rate of return is the vuriable of interest.) In ¢on-
rrust. the relationship of risk and return in capiwl markets is better
understood. This is discussed later in the paper.

The final objection is that accounting rutes of return are subject
o serious measurernent errors and biases, particularly when com-
parisons are made between firms in different industries. This is alsa
discussed later in the paper.

To summarize. the difficulties with the raditional interpretation
of the comparable earnings standard are at very least sufficient to
justify examination ol alternatives.

B I a udlicy's allowed rate of reteen is o be “sufficient . .. to
attract capital™ and “commensuraie with retirns on investments in
other enterprises having corresponding risks,” then it has something
in common with the cost of capital as that concept is used in finance.
But “the cost of capital™ is vne of those phrases that can mean a
dozen things. Thus, it will be helpful to review the concept brietly.

T Definitions and assumptions. To simplify matzers. we will con-
centrate for the moment on a firm that is all-equity financed and
can ignore market imperfections such as transaction costs and
taxes. The logic in developing a cost of capital {i.e., minimum ac-
ceptable expected rate of return. or “hurdle rate™) for such a firm’s
invesurients goes as follows:

(1) The firm is one of a class with similar risk characteristics—call
this class J,

(1) Atany point in time there is a unique expected rate of return pre-
vailing in capital markets for this degree of risk—call it ;.

(3) The share price of the firm in question will adjust so that it offers
an expected rate of return K; to investors.

{4) This rate, the sharehoiders’ opportunity cost, should be the
minimum acceptable expected rate of return on new investment.
assuming the projects under consideration have risk character-

istics similar to currently held assets. Otherwise, the firm’s
shareholders® wealth will not be maximized.

"-l'his sequence of logic defines the appropriate discount rate for
projects which do not change the firm's risk characeeristics. The
b:unlc problem is one of estimating the rates prevailing in the market.

Fhe foltowing equilibrium condition will be assumed to define R;:

Du:u ,""';"Pm._'
P i ‘“' (H

3. Finance theory
and the cost of
capital concept
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where

P = ex-dividend price at the end of period r;
Dy, = dividends expected to be received in 7 4 I, and
Py, = expected ex-dividend price at the end of 1+ 1.

It is not literally true that everyone has the same expectations of
future returns. However, for purposes of analysis I assurne that it is
permissible to speak of “the market's” expectations.
Also, note that if R; is assumed constant over time,! equation (1)
implies
e Dy
Pu,: =

P Y — 2
ST Ry @

£1 Additional comments,
Risk classes

The phrase “risk class” does not strictly imply that risk can be
measured in one dimension. Moreover, it is conceivable that equilib-
rium expected rates of return on secusities depend not only on risk
but on still other factors, although this has not been established.

Nevertheless, the concept of opportunity cost (reiative t{o an
equivalent class of securities) is not made invalid by the fzct that it
may have to be defined as a function of several variables.!* It is true,
of course, that the more complicated the function. the more difficult
is use of the concept. :

Evaluating investments in differing risk classes

Most of the analysis in this paper assumes that the firm's risk
class is given. However, what happens if it is not?

Suppose the firm acquires or disposes of an asset or liability, and
that the transaction changes the firm's risk class from j to w. Assume
that the asset or liability considersd separately is in class k. Then in
perfect markets,

- Dust Pur  ADu + APt
P.,;'—‘:P;—’.-AP;"-—“ -+
I+ R; 1+ R

()

where ~— indicates initial values and A, changes due to adoption of the

# “Dividends" must be broadly interpreted 1o include all cash flows from the
firm to holders of the share in question. Conceivably, D, might include return of
capital or even direct repurchase of shares by the firm.

 This assumption avoids consideration of the term “structure of intersst
rates.” It also assumes that the perceived risk of suceessive future dividends in-
creases at a constant rate as a function of 7. Ses Robichek and Myers [40L

1t For example, the different tax treatment of capital gaias vs. dividends im-
plizs, cererts paribus, that equilibrium expected rates of raturn should be positively
carrelated with dividend vietd, If so, this would add anather dimension necessary
to define a class of equivalent securities, However, it is not clear whether thers is
any systematic empirical relationship berween dividend yield or payout and
equilibrium rates of return. See, for example, Friend and Puckett {15], Miller and
Modighiani [30], especially p. 370, and Black and Scholes [6]. Others, notabiy
Gordon, have argued that cquilibrium rates of return are negatively related to

&4 / STEWART C. MYERS dividend payout. Ses {16], for example.
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project in class &' Alternatively,

= AD
APy = F e #)
=i (A Ry

where A D, is the expected incremenial cash flow from adoption of the
project. Thus. it the asset or Hability under consideration has risk
characteristics like securities in cluss . then the appropriate oppor-
tunity cost is R.. the equilibrium rate of return offered by class &
securities.

B This paper does not go very deeply into the problem of estimating
investors” opportunity costs. However, a brief review will be helpful
in two ways. First. it will show the kinds of evidence likely to be
relied on in a praceeal context. Second. it will show some of the
implications of the view of security valuation presented in Section 3
zbove.

The basic proposition underlying the cost of capital concept is
that at any point in time securities are so priced that ail securities of
equivalent risk (ie., all securities in o ~risk class ™) offer the same ex-
pected rate of return, For 2 given utility the basic problem is to deter-
mine the expected rate of return for the class in which the stock falls.

There is no mechanical way to do this. Measurement of expecta-
tions is intrinsically difficult. But there are several types of evidence
that should be examined belore the ultimare judgment is made.

1. Interest rarev

Interest rates on corporate bords and other debt instruments can
be readily observed to provide a floor for the estimate. Changes in the
basic level of interest rates normally correspond in direction to
changes in the cost of equity capital.

2. Ex post rates of rerurn to investors

Averaging of ex pose rates of return {or better. of ex posr risk
premiums, since interest rates vary over time) give sorne indication of
the relevantrange in which expectations lie. These averages are most
helpful to the exzent that they cover a long pericd of time and many
stocks.'* One cannot very well rely on five years of history [lor the
utility in question as a guide to investars” expectations for the future.

1. DCF formulay

Examination of interest rates and past rates of return indicates a
range lor expected rates of return on common stocks. But these
measures give insufficient bases for estimating a particular firm’s cost
sl eyuity capital,

" The theorem is proved in 2 more general form in Myers 138]. There are. of
cirse, degrees of purfection. and there is 3 residual disagreement about how
E‘::rlm:t auirkets have 16 be in order for equations (3) and (4) 1o hold. See Linter
=M, b 108, nd on the other hand, Hamada [19].

e api b » - . N . . .
ay Tiere is plenty of evidence available. See, for instance. Fisher and Lorie

4, Estimating the
cost of capital
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One approach is the so-called DCF or discounted cash flow
method. " Its basic premise is equation (2)—L.e., that stock price is the
present value, discounted at R, of the siream of expected dividends.'®
The idea is to infer R from the observed price P, and an estimate of
what investors expect in the way of future dividends.

In practice a number of simplifications of equation (2) are em-
ployed in using the DCF method. Suppose, for example, that the
dividend stream is expected to grow indefinitely at some rate g which
is less than R. Then equation (I} can be simplified to

D
Py = e | (5)
R~yg
D
R==—+g. (52)
I

For utilities, for which a constant, moderate long-term trend in
earnings and dividends is often identifiable, equation (5a) can be a
reasonable rule of thumb for estimating R. A danger is that temporary
growth trends ace apt to be mechanically projected “to infinity.”
Likewise, it is tempting to assume without checking that expected
future growth is constant. Fortunately, there is nothing in equation
(2 that requires a single, perpesual growth rate. One can easily as-
sume that different growth rates are anticipated for differsnt future
periods.t?

In general, the DCF model—either equation (52} or some more
complicated variant of equation {2)}—has to be fit to the case at hand.
The point of the analysis is to answer the question, What would a
rational unbiased investor expect from a long-term investment in this
stock at the prevailing price? This rate of return is taken to be R on
the assumption that the prevailing price is based on the opportunity
cost of investment in equivalent-risk securities.

4. Earnings-price ratios

Earnings-price ratios can be used to measure the cost of equity
capital in some cases. The formulas

"y EPS,
’ Py = — ' (6)
R
EPS,
R=— {6a)
Py

are actually special cases of equation (2) if certain assumptions hoid.
Suppose ‘that earnings per share (EPS) in any one year are
“normal” long-run earnings of the firm’s business and that all earn-

1 For examples of the use of the method, ses testimony of Brigham (551,
Kosh [52], Myers {53, 61], and Roseman [37].

16 The subscript / has been dropped because the fiern's risk class is 1aken as
given.

17 i |61] 1 used a simple structural model of the firm to project the dividend
streamn under different assumptions about the short-terrn growth, long-term
growth. and year-by-vear book profisability. The dividend stream and the fina

6 / STEWART C. MYERS estimate of the cost of equity capital were based on these simulations,
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ings zre paid out as dividends. Then equations (6) and (6u) are
simply equations (5) and (5a) but with g=0.

Thus it is said that EPS, P, measures the cost of equity capital for
“no-growth™ firms. This is possibly misleading. however. Suppose a
firm which falls initially into the no-growth category instead reinvests
a portion of its earnings in projects which have on the average a
present value of exactly zero. Then announcement of these projects
makes the firm no more nor less atcactive to investors, even though
the firm will expand because of the reinvested eurnings. The firm’s
current stock price will not change, Therefore. R is still correctly
measured by EPS,/P,.

If the projects are on the average more than marminally desiruble,
however, the price will rise. earnings per share will remain constant,
and thus the earnings-price ratio will underestimate R,

Note that equation (2) can be written

EPS, = Dy — EPS
Pu = ';— E: . (7)
R w1 ([ RY

The second term can be interpreted as the net present vatue of future
growth opportunities. Equation {6) follows from equation (7) only
if the second term equals zero—i.e.. if the firm’s future investments
vield exactly R on the average,

We see that growth in itseif does not invalidate equations (6) and
(6a). What does invalidaie the formulas is growth that is more or less
than minimally profitable.

This result has an interesting practical implication. Suppose it is
argued that 2 utility's earnings-price ratio underestimates R, Then it
must also be argued that investors expect the utility to earn more than
the cost of equity capizal on its future investments, 13

0 Measuring risk. It is clearly better to estimate R [rom data from
2 sample of equivalent-risk companies, rather than [rom data per-
taining to the utility in question. But this requires 2n operational
definition of “‘equivalent risk,”

There is no consensus as to how risk shouid be defined and mea-
sured. Nevertheless, it is possible to obtain, from historical data, one
or two statistics that are widely used as proxies.

The risk measures most often used stem from Markowitz's
Tormulation of the individual's portfolio selection problem.'? The
investor is assumed to balance R,, the expected one-period return on
h}is portfolio, against ¢,?, the variance of R,. Let x, equal the propor-
tiun of his investment allocated to security i, one of N candidates.
Lut o6 be the covariance of R; and R, and let o = vy Then

hi
RX’ = }: xiRi H (8)
]

™ This assumes that ££5, equals expected average earnings from assets held
n !' ® ‘I < EPS\ may differ from earnings &s actually reported.

‘_-‘H:l; Markewitz {28, For mare extended treatment of the concept and it
Applications, see Markowitz [29} and Sharps {45]
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=

i
T Z KiXpO ik (9)
k=i

e §

withEx;= 1.

Consider the special case in which the portfolio is limited to one
security. For such an undiversified investor the relevant risk of
security i is simply o Thus, if it is believed that dernand for utility
2's shares stems predominantly from undiversified investors—the
proverbial widows or orphans who own stock in atmost a few firms—
then an estimate of «,? from past data should be a reasonable risk
proxy, and a class of equivalent risk securities could be defined by
o 5l

However, it is hard to believe that the special case of widows and
orphans is dominant. In general, the risk of security is its marginal
contribution to o ,%. This is

.4
[]: g

p -
r— == Zx;rr,-- + 2 z Xl ik
5y ki

N
= 2 E: Xty = ?.D'.'p . ([0)

Ew]

Thus security i's risk is proportional to ¢;,, the covariance of R, and
R,.

As the number of securities in a portfolio increases, R, becomes
more and more closely correlated with Ry, the return on the “market
portfolio” composed of all securities. (In fact, 2 high correlation of
R, and Ry has been found for randomly selected portfolios con-
sisting of as few as ten stocks.)™ This suggests oy as an indicator of
the “systematic™ or “undiversifiable” risk of security f-the risk
relevant to a diversified investor. oy is in turn proportional to the
coefficient 8, in the linear regression equation

Ri=uwo;+ BiRyw, (i)

since 8; is given by aivw/ o™
Now, 8 can be estimated from past data. Thus it is a natural
proxy for the effective risk of security to the well-diversified investor.
There is disapreement about the relative importance of 8; and
o as determinants of Ry, but one and/or the other capture most of
what most economists understand as risk.

[ The capital asset pricing model, The risk measure §; was just
“derived” on a pragmatic basis, in order to show that it is one reason-
able risk measure even in the absence of a formal theory of how risk
affects security prices. Such justification is available, however, in the
so-called capital asset pricing model.* Suppose we assume.

(1) That investors have identical assessments of securities’ ex-
pected returns and risk characteristics,

(2) That the Markowitz model describes their portfolio choice,
and

(3) That they can borrow or lend at a given risk-free rate, Ry,

%0 Sex Evans and Archer {I1].
68 / STEWART C. MYERS  The modsl is due to Sharpe [44]. Lintner [24, 25}, and Mossin [35].
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Then at equilibrium in perfect markets.

Ri— Re = 3,(Ry ~ Ry),
Tir (12}

ﬁl'm_""’"“~

“
Vi

It is not clear that eguation (12) provides a complere empirical ex-
planation of asset valuation.® But it does lend additional support to
the use of d, as a risk measure, =

Note aiso that if equation (12) is accepted it provides a vehicle
for estimating R;. Ry is approximately observable—a Treasury Bill
rate. or a prime commercial paper rate. is custamaurily used. And
presumably R, or Ry — Ry, will be easier to estimate from his-
torical data than R, or R, — R,. However. this approach has not yet
been used in a regulatory proceedin 2.

O Further comments on estimation in practice, It is not my intention
to go very deeply into practical problems of estimation. Nevertheless,
a few comments may help to put the material just presented in better
perspective. The problem is assumed to be estimating the opportunity
cost of stackholders in Utility X.

ft would be nice if investors’ expectations were readily observable,
If they were, they would surely be reported in the financial pages; and
estimating R for Utility X wouid be a matter of looking up the cur-
rently projected dividends and capital gains. observing X's price, and
calculating a rate of return. This would be taken as R, on the assump-
tion that X's stock is accurately priced relative to alternative equiva-
lent risk investments. A sample of one firm {X) would be sufRcient,

This is a never-never land. Suppose, however, we start with a
sample of one firm, then postutate that a utility’s future growth is
relatively stable and predictable. and that it is therzfore reasonable
to use past trends as proxies for investors’ expectations,

{. DCF estimares

Take the case of AT&T.** In March 1971 its annual dividend was
52.60, the share price about $49, and the dividend yield 0.053. Dur-
ing the 1960s the prowth trend in its earnings per share was 4.6 per-
cent. The trend in dividends per share for the same period was
4.5 percent. Suppose equation (5z) applies. If investors expected con-
tinued growth at about 4.5 percent per year, then their expected rate
of return must have been 0.053 + 0.045 = 0.098, that is, about
{0 percent.

But it is immediately clear that the future need not be like the
Past. For example, AT&T's total assets may grow at a difierent rate,

* Sew Priend and Blume {14] and the several empirical studies in Jensen [20.

¥ Eyuation {12) also suggests that R = Ry aad Ry — Re should be sub-
sttueed for 8, and gy in estimating equation (11}, Even if equation (12) does not
lm?:l exactly, security returns ag any point in time depend on Re. and a more
;:':“"[“ estimate of g, can be obrained if fuctuations in Rr aver time are adjusted
“”"lr'““ numerical examples following are drawn from my recent testimony
C.o L n mot trying to summarize thay testimony, nor am [ implying that what

Wiy T Uheres 3 . N . .
N ‘E.Um- thure ig aecessarily appropriate for other cases. | am using that 1estimony
FTE 85 3 convenient source of aumerical examples.
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TABLE 2
COST OF EQUITY CAPITAL ESTIMATES BASED ON SIMULATION MODEL

AVERAGE 200K LONG-TERM GROWTH RATE OF
RATE OF RETURN BELL SYSTEM ASSETS
ON EQUITY
INVESTMENT 0.07 0.08 0.09 0.10
0.100 0.087 0.098 0.098 a
0.105 0.10¢ 0102 0103 0.104
0110 0.106 0107 0108 0.108
0115 0.110 0141 01172 0.113
0.120 0.115 0.116 0.117 0.118
0.125 0.17% 0.120 0121 0.122
3 NO MEANINGFUL FIGURE EXISTS FOR THIS CASE.

SDURCE: SIMULATION RUNS. DESCRIBED IN [53]. APPENDIX 8.

and it may be more or less profitable. Since investors took such facts
into account in their assessments of expected future earnings and
dividends, equation (5a) may not apply.

2. Simulations

The obvious next step is to explore the consequences of alternative
assurnptions about the future performance of AT&T.

Table 2 shows the long-run rate of return from investments in
AT&T stock at $49, under various assumptions about book rate of
return on equity (ROI) and long-term asset growth {g,).

Table 2 should be read in the following way: If investors expect
g+ = 008 and ROI = 0.10, then the cost of capital is 0.098,
roughly the same as estimated previously via equation (5a). However,
if investors expect g4 = 0.08 and ROI = 0.115, then the cost of
equity capital must be 0,111; otherwise AT&Ts stock would not
sell for $49.

Thus, to the extent that it is possible to establish a reasonable
range for investors' expectations of asset growth and book profita-
bility, it is possible to specify a range for the cost of capital. For
example, if there is no evidence that could justify an expectation of
ROL > 0.120r g4 > 0.09, then R must be less than 0.117.

Note that the cost of equity capital estimate increases with the
assumed growth in assets. The higher g,, the preater the present
value of growth opportunities (ROl > R in all instances) and the
greater the cost of capital needed to explain the observed share price.
However, the cost of equity capital estimate is much more sensitive to
ROI than g4, which reflects an interesting problem peculiar to regu-
lated firms. The range of possible variation in ROI is wide partly be-
cause of uncertainty about the behavior of AT&T's various regu-
lators. Granted, some of the more extreme values in Table 2 might be
rejected as estimates of investors’ expectations, but the uncertainty
persists. This is one more reason why testimony in a regulatory pro-
ceeding cannot rest on a sample of one firm. The regulatory process

* The table is based on 2 simulation which is described in detzil in [53),
Appendix B. The simulation was necessary because of the cnmplaxi:y{ of the
relationship betwesn ga, RO, and the projection of dividends and eamings pef

share. The major complicating element was the necessity for periodic stock issues
18 / STEWART C. MYERS to finance asset growth at ga.
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introduces an element of uncertainty, which makes i1 difficuls o
28555 investors expectations. and thereby makes it difficull 0 mea-
sure the cost of capital, [t i obviously necessary to broaden the
sample.

3. Risk clussey

However, broadening the sam ple requires specification of o risk-
equivalent class of stocks. Suppose we make use of the risk proxies
described above. Figure | plots ex posr return versus o and 4. re-
spectively, for AT&T and Moody's 24 wtilities, o sample of large,
well-established electrics. The points shown were calculated from
monthly rate of raturn data covering the 1960-1969 period. ™

The figure shows that, compared to these utilities. AT&T was a
relatively safe investment for the undiversified investor. For a well-
diversified investor AT&T s risk was about the same,

Suppose that the 34 electrics are accepted as an “equivalent risk
class.™ The logical next Step is to estimate the cost of equity capital
for the utilities. There are several ways in which this could be done.
We might observe the average dividend yield of the 24 utilities {0.034)
and the average of their 1960196 trends in earnings per share (0 06).
Then using equation {5a),

Ly
R=——uty
Py

0.054 + 0.06 = 0.114 .

#. The role of judgment

One can go on 1o consider other companies, other measures. and
other time periods. The only solid generalization is that, at the
present state of the are, the final figure for cost of equity capital wili
be a judgment based on a wide variety of data and techniques. Such
Judgment is customary in regulatory procesdings; it is not peculiar
to estimates of market-based costs of capital. The important point is
that judgmental estimates of R do not have to be shots in the dark.
One can arrive at rough but plausible estimates of R by using the
simple tools [ have Just described,

3. Economerric models

The persuasiveness of judgmental factors™ in cost of capital
cstimates creates a clear opportunity for effective use of econometric
models. Such models may improve the accuracy of the estimates and
certainly will make the required judgments more explicit.

There are ANy recsnt attempts o estimate the cost of capital via
seanumetric techniques, byt the approaches taken are so diverse

-

. .“ thid . pp. 4957 ane Autachments H through N. Since Figures [(a}and 1(b)
e wsed here only for illustrative purposes, I do not think it necassacy to include
AU of iy backup materig|

. !::‘ .ic ;;Si includes Miller and Modigliani [30] and the subsequent comments
W elithorgtion on their apareach 181, 117}, 2nd [42); Gordon's work for the FCC

B H . .o N
“i};)"g which a new version is in preparation: also, Brigham and Gardan [7[,
~Hebanaly 127, Litzenburger and Rao 126}, and others,
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that it is impossible to review the feld here. More of a consensus will
probabiy have to be reached before such models are routinely used.
So far, Gordon's model® is the only one presented as evidence ina
major regulatary proceeding.

5. Market eificiency B There are two possible reasons for objecting to the use of the
and market sharehoiders’ opportunity costs in regulatory proceedings. The first
perfection i5 that they cannot be estimated with sufficient accuracy to support

reasoned judgment by regulators, This objection cannot be answered
a priori, but only by experience. The second objection is that data
derived from stock market behavior are inappropriate for regulatory
procesdings because of the market's irrationality or imperfection.
This requires an answer.

0 Efficiency of the stock market. Some find it difficult to rest
regulatory proceedings on something so volatile as the stock market.
But this volatility is basically & reflection of the fact that most assets
are risky; and to say that assets are risky means that their values will
fiuctuate. Uncertainty is a fact of life which happens to be more
dramatically disrobed in the stock market than elsewhers. Therefore,
the question is not whether the stock market is stable or predictable,
since part of its function is to act as a lacus for risk-bearing in the
economy. The question is whether the market performs this function
efficiently.

An “efficient"” market is one in which at any point in time security
prices fully refiect all information available at that point in time, and
in which prices react quickly to new information as it becomes
available.®

Efficiency can be defined more precisely. Rewriting equation (1)
with more elaborate notation,

Eﬁ,‘,g Pj‘( ‘i’
P,-,[ti:, - { 1 + +li J) ) (13)
1 4+ E(R;[®)

where &, is defined as a set of information, Equation (la) defines the
market’s evaluation of j at 1, given &, The market is efficient with
respect to &, if there is no way to use &, to choose stocks with
E(%;) > 0, where 5;, = K;, — E(R;,|®,). Thus there are degrees of
efficiency, depending on the breadth of information assumed included
in®,.

A relatively weak test is to define &, as past price data and to
predict that there is no superior trading strategy based on this in-
formation. Since past prices are certainly “available information,”
there should be no explainable price trends or cycles in an efficient
market. This appears to be the case: no trading rule based on past
prices has been shown to give abnormaily high profits.

In fact, the evidence so far indicates that the U. S. capital markets
are basically efficient with respect to a relatively broad set of in-
formation, including all data that would be regarded as publicﬁy
available. The evidence is ably summarized by Fama.®®

M See [51]
o ® This discussion [ollows Fama {12,
T2/ STEWARYT C. MYERS 30 fhid.
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What refevance does this have for the use of finunce theory in
public utility regulation?

First, the market’s eficiency is consistent with perfect markets --
which are assumed here, and are usually built inwo theoretical models
of valuation and the cost of capital.

Second. it indicates that observed prices a any time ¢ dpproximate
the squilibrium values, given %, Thus. an estimate of R at time ¢
should be based on prices at 1. not on an iverage of these and pre-
vious prices. There is no point in “smeothing” stock price series.

Third, market efficiency confirms that observed stock prices are
closely coupled to infarmation about the possible risks and returns
of alternative investment opportunities. Otherwise a firm™s “cost of
capital™ has iittle meaning or relevance. The measurement of o firm’s
cost of caplral rests on the assumption that its stock is accurately
priced relative to other equivalent-risk investments.

To sumrmarize, there is positive evidence that overail cupital
market operations are basically efficient, and this efficiency is con-
sistent with the hypuothesis that market imperfactions are minor.

E From this point | will assume that an estimate of Utility X's cost
of capital is available. The problem is to determine how this figure
should be used. [ will continue to assume all-equity financing.

T A straightforward approach: application to book valye rate base.
Fturn first to a simple and somewhat exaggerated example. Imagine
.2 utility with book assets (rate base) of $100 per share. It is all-equity
financed. Earnings per share are $16, all paid out as dividends.
Earnings per share are expected to remain constant indefinitely.

Under such conditions, the earnings-price ratio {or the dividend
yield) will measure shareholders’ opportunity cost correctly. Suppose
we observe a current price ol $200, Then

EPS, D, 15
= e 2 e 5w e = () (08
Fq Py 2

How should the regulatory commission use this information?
What [ will call the “straightforward approach™ is to allow earnings
of'§ percent on the usual book value rate base. The price of a utility's
product or service will be set at a level sufficient to yield profits of
(HI8 (100) or $8.00 per share.

Il investors consider the new earnings level permanent. the
utilicy's stack price will fall to $100:

EPS, 800

f T e g
R 0.08
In n(hc.r words, the straightforward application, in this idealized
(,.nsi:; will drive share price to book value per share. The stock soid
S0 in the st place only because the firm was then earning, and
WS expected to earn, twice the cost of capital.

A dlie's market value will equal book value if it consistently
SIS A book rate of return equal to the cost of capital,

6. Using the cost of
capital as a basis
for regulation
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This example is not intended as a paradigm of ideal regulation.
However, [ do wish to respond to Ezra Solomon’s contention that it
and similar approaches are “inherently contradictory and incon-
sistent”3t when there is a gap between the cost of equity capital and
the book return actually being earned by the u:ility in guestion.
Walter Morton has come to a similar conclusion:

Whal is wrong with {the cost of capital] is thar whenever it is applied 10 2 price
above book it must . | . cause a fall in earnings and a fall in the price of the
stock.

Any theery which postulates that investors pay above book. with the expecta-
tion thal earnings will be cut as described by regulatory action. must assume
either prafound ignorance and ineptitude on the part of the investors. or a spirit
of masochism which induces therm to destroy their pwn capital

Actually, there is nothing inconsistent or illogical about the
straightforward approach unless it is assumed that investars' ex-
pectations {as observed in the process of measuring the cost of
capital) should always be confirmed when regulatory commissions
act.

Take the simple example. Suppose that investors do not anticipate
the rate reduction which forces earnings per share down to 38. The
cost of capital is 8 percent both before and after the regulatory
decision, so there can be no error or inconsistency in measurement.
Rather, what happens is that the expectations investors hold before
the regulatery decision (i.e., earnings per share of 516) turn out to be
wrong in the event. But the regulatory commission is not bound to
confirm investars’ expectations. Therefore, the straightforward
approach is logically sound. (Whether or not the reégulators should
force earnings per share down to 38 is, of course, another gquestion.)

This discussion illustrates the dangers of using market vajue (as
measured by share price) as a basis for setting earnings Jevels. The
point is explicitly recognized in the Hope decision:

The fixing of prices. like other applications of the police power. may reducs the
value of the property which is being regulated. But the fact that the vaiue is re-
duced does not mean that the regulation is invalid. | . . Ft does. however. indicate
that “fair value"” is the end product of the process of rate-making not the starting
point. . . . The heart of the matter is that the tates cannot be made 1o depend
upon “fair value™ when the vaiue of the going enterprise depends upon earnings
under whatever rates may be anticipated.®

In short, “consistency” does not require that a market-based
cost of capital must be applied to market value rate base. Actually,
the problem with the straightforward approach is not one of in-
consistency but of possible difficulties in measurement.

Suppose that market value is initially above book. The regulators
announce that they wiil use the straightforward approach along
with the DCF method of measurement. Share price wiil fall. since
investars will anticipate a lower allowed rate of return after the Com-
mission acts. On the other hand, if share price falls, the Commission
will overestimate the cost of capital if they assume that investors ex-
pect continuation of past earnings. If investors, recognizing this,
expect that the regulators will misread their (investors”) expectations,

* Testimony of Salomon [60], transeript p. 1044,
=33, p 22
i/ STEWART € MYERS *# Note 1 supra, at 601.
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TABLE 3

TEXAS EASTERN TRANSMISSION COMPANY- ACTUAL RATES OF RETURN
ON EQUITY VS, RATES iMPLIED BY 65 PERCENT OVERALL RETURN

HATES IMPLIED
YEAR BY &5 PERCENT ‘;g%’}:'& DIFFERENCE
OVERALL AETYRN
1985 11,10 14.02 +2.83
1968 1065 14 ad v3.78
1887 o8 15.10 512
1968 .38 16.25 587

SOURCE: FPC DOCKET RP&9-13 IPHASE [, INITIAL BRIEF OF
COMMISSION STAFF [59),

then cleary, we have the beginnings of a very complicated game.
Moreover, there is no guarantes that the players will arrive at a
solution in which R is correctly measured. ™

The solution to this measuremant difficulty is not to rely ona

sample of one firm, the utility in question, but on a broader sample of
equivalent-risk firms.

(3 Wil share prices be forced to book value? In our example, straight-
forward application of the DCF approach lorces share price down to
book value per share. This is generally true if the utility can actually
be expected to earn the rate set for regulatory purposes. However,
this is not always a safe assumption in practice,

This can be illustrated by the actual case of Texas Eastern Trans-
rission Company for the 1965-1968 period. Fhe firm's rate settle-
ment in 1965 was on the basis of an overall rate of return of less than
6.5 percent. If Texas Eastern had actually carned 6.5 percent overall
from 1965 through 1968, then it would have achieved the rates of
return on book equity indicated in the second column of Table 3.
The actual rates of return are shown in the third column.

Although it is difficult to infer exact causes, the fact that

utilities can earn more or less than is nominally allowed appears due
o four factors.

I. Regulatory lag

The existence of a regulatory lag is necessary but not sufficient.
That is, if prices were immediately lowered (raised) whenever a

** Suppose that there is no prowth trend in the wtility's sales, profits, elc., and
rhar the regulators measurs R by the earnings-prics ratio. Let BV be book value
per share and ROI be the book rate of returs, Let the superscript ° indizats inirial
sitluies. Thus. i the numerical exarmple used in this section, BY = BV = {00.
PISY = 16. and ROI® = 0.16. The ragulators are assumed to set ROL = EPSY/P,
resulting in o new earnings-per-share of EPS = ROI(BV). If investors recagnize

this. # = EPS/R, Thus we have thres equations and three unknowns, EPS,
ROM. g p, Solving for ROF, we obiain

R
RO} = EPSY
(k14 ( ) (BV“}

(ROD)® = ROIYR).
OF course i

by, 17 ROt = R then ROI = &, but in this case the “game™ will never
"m;:;m“.l,hu Bame does begin, then ROI* must differ from R and thus at the

" the new allawed RO1 will not equal R either. In the numerical example,
Woantutrgy will lead 10 RO = 0.t13
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utility's realized return rose above (fell below) the allowed return,
then the utility would always earn exactly the allowed return (assum-
ing that thers is some price which will generate the required profits).
But the utility has an opportunity to earn more than the allowed
return if regulatory surveillance is lax and/or there is defay in institut-
ing new proceedings.

2. Cost trends

The tendency in regulatory proczedings is to estimate future costs
per unit of output on the basis of past, or at best current, costs and
output. The likely future changes in cost and output levels are not
taken into account systematically, If cost trends are favorable—as a
result of technological advances, for example, or of market growth
when there are economies of scale—then regulatory lag will allow
utilities always to stay somewhat ahead of the gare.

3. Factors not under regulatory controf

Clearly, if a utility has diversified into nonregulated fields, then
restricting the profitability of the regulated portion is not sufficient to
insure that the firm’s book rate of return equals the cost of capital for
the firm as a whole. A similar problem arises when different parts of
a firm's operations are regulated by different bodies.

4. Changes in rare base relative to capacity and output

The size of a utility's book value rate base relative to its produc-
tion capacity and output depends on the average age of its assets—
that is, the older the assets the greater the proportion of the initial in-
vestment written off as depreciation. Thus, if capacity, output, and
operating costs are constaat, the utility’s book rate of return will in~
crease over time. The same phenomenon will oceur if the utility's
rate of asset expansion diminishes, other things constant.

Of course, these four factars may work against the utility as well
as for it

In short, a straightforward application of the cost of capital to
2 book value rate base does not automatically imply that market and
book values will be equal. This is an obvious but important point, If
straightforward approaches did imply equality of market and book
values, then there would be 1o nesd to estimate the cost of capital.
It would suffice to lower (raise) allowed earnings whenever markets
were above (below) book.,

O Mixing true and accounting rates of return. Ezra Solomon has
forcefully pointed out one major difficulty in regulatory procedures.?
As matters stand now, regulation is based on utilities’ book rates of
return. The trouble is that book rates of return can be poor measures

* What 2bout the “differences” shown for Texas Eastern in Table 37 My
understanding is that they are due o favorable cost trends and profirable diver-
sification into nonregulated industries, One “favorable cost trend” was a reduc-
tion in the effective income 1ax rate due to the investment tax credit. Incidentally,
the rates of retumn an equity implicd by a 6.5-percent overall retum declined be-
cause embedded debt costs rose over the 1965-1968 period,

76 / STEWART C. MYERS * Solomon [46). Se= also Solomon and Laya (47,
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of true {DCF) rates of return. The error's direction and extent can
be an extremely complicated function of the firm's growth, the aver-
age maturity of its assets. its depreciation and capitalization policy,
and inflation and other factors. Solomon concludes correetly that
“the rate of return in conventiona! book rate units is canceptually and
numericaliy difierent from the rate of return in DCF units,” and that
“two companies with similar DCF rates of return may well show
widely differing book rates of return.”" %

Clearly, this is 2 potentially significant problem. How should
regulatory decisions respond to possible biases in book rates of
return? Do biases make use of cost of capital estimates inferior to
rates of return based on traditional interpretations of the comparable
earnings standard?

Suppose we accept that the possible biases are very diffieulr to
estimate and adjust for. Then the traditional interpretation has an ap-
parent advantage of consistency. in the sense that a urility's allowed
book rate of return is compared to the book returns of other firms.
However. consistency would also requirz that the wtility’s perform-
ance should be compured with the performance of rms whose bock
rates are subject to similar biases.

This only aggravazes the problems in using the traditional in-
terpretation. The firms most likely to have similarly biased book
returns are other utilities. But their returns partly refiect past regula-
tory actions and thus do not provide an independent standard. Book
returns of unregulated firms can be used. but such firms are likety
to report boeok returns subject to different and possibly miore severe
biases than utilities’ returns. .

The alternative is to rely on the cost of capital concept. In this
case regulators are faced with the possibility that the utilicy’s apparent
(book) rate of return may be different from the true {DCF) rata of
return actually being earned by the utility, ™

Evidently difficulties exist regardless of the interpretation of com-
parable earnings. At the present state of the art, the possible biases
just discussed above provide no grounds for preferring the traditional
interpretation of the comparable earnings standard to the interpreta-
tion presented here. The matter is ripe for further research.

48}, p. 78.

* Actualty, the difficulties which arise when this concepe is refied upon seem to
he more tractable—in the long run, at least—~than if the traditional approach is
twitd. The bias need be assessed for only one firm rather than for the broad sample
of firms required 1o implement the raditional approach. It also seems likely that
the reguintory process jself restricts the bias. Ifa regulatory commission decides
o aliow a return R, and adjusts the utility's prices frequently enpugh that the
ublity khways earns £ on a book basis, then the wiflity will earn the same true
beturn R B must be granted that regulation does not work this perfectly, Thers
“4re lngs and therefore some Ructuations in book reterns with unknown effects on
l'rm: raurns, Allowed rates of retyrn change fram time to time. Inflaton is a
Lu:uu_- e tikely effects of all these items probably cannot be assessed without
l“'*m}ﬂ&: A relatively detailed simulation model. Nevertheisss. [ think we can
Antwipate the dikely results of such a simulation. The biases it the book rewurn are
;;\E“m“m with variasion in individual assets’ book returns over the assets’ lives.
m“[‘-":h’?f“l.hllnr)‘ process dirninishes this variation. Since its extent is probably

ess T utilities than for manufacturing companies or other unresulated

“‘:’““- the bias in utiliies” book returns will probably be relatively smalf, This
Rument i made i rmore detaii by Trapneil (491,
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O Inflation. A book vaiue rate base is the original cost of assets Jess
depreciation. Neither component is adjusted to reflect experiencad in-
flation, which raises two questions:

(1) Does fair play require an *inflation adjustment” to either the
rate base or the aliowed rate of return ?

(2 Is such an adjustment required for efficient allocation of
resources?

[ consider oniy the first question here and defer the second until
later on in the paper.

The classic formulation of the problems of regulation in inflation-
ary times is Walter Morton’s.® His answer to question (1) is yes.
This answer rests on 2 value Judgment—more precisely on an opera-
tional idea of fair treatment for utility investors.*® Unfortunately, the
requirements of “fair treatment” are not clearly defined in practice.

First, note that the cost of capital, as defined here, includes an
adjustment for expectad inflation. Investors’ opportunity costs are
estimated in nominal, not real, terms. F urther, sinc2 “risk™ here is
related to uncertzinty about nominal returns, it reflects uncertainty
about future inflation and its possible effects on the regulated firm.
(The effects depend in turn on the responses of regulators to various
degrees of experienced in flation.)

One might visualize an implicit contract between investors and
regulators, specifying the regulators’ response to experienced inflation
among other things. The question of whether investors are being
treated fairly at any point in time depends on whether the implicit
contract is being honored by the regulators,

Consider 2gzin the numerica; example introduced at the start of
this section. The cost of capital is 8 percent and the rate base is $100.
Suppose the §-percent rate of return includes investors’ expectation
of 2-percent-per-year inflation,

Thus the regulators aliow earnings of 0.08(100) = $8. Price is

Now assume that there is actually 10-percent inflation in 7= 1,
8 percent mare than expected. However, by the start of ¢ = 2, in-
vestors expect inflation to drop to the “normal" 2-percent-per-year
rate. Then R is again 0.08 at the start of period 2 and, according to the
straightforward approach, ro ad justment in the utility's allowed re-
turn is necessary. Share price will remain at $100. The utity’s share-
holders’ wealth is 5108 per share at the start of ¢ = 2, including
earnings paid out during ¢ = [ Obviously their real rate of return is
negative, .

Is this fair? It depends entirely on whether the “contract” be-
tween regulators and investors calls for investors to absorb the risks
of greater-than-expected indation, in real life, the “contract” is so
vague that there is very little ground for calling any regutatory
Steategy fair or unfair, However, the straightforward application of
the cost of capital to the book value rate base is not unfair as long as
itis applied consistently.

™ See (33).
78 / STEWART €. MYERS  See {34], p. 122 7,
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B In the last section [ considerad several possible objections to use of
utilities” costs of capital as a basis for their regulation. By and large
the objections can be answered. But at best this shows that regula.
tion can be based on Hnance theory: it does not show that it shou/d be.
Thus we must turn to a more fundamental question: What are the
goals ol rate of return regulation, and to what extent can these goais
be met by procedures based on finance theory?

To some extent the specification af goals is a matter complicated
by the necessity tfor value judgements. An investor who purchases
shares of Utility X at 5200 in good faith will fee] cheated by any
regulatory decision which hands him a 5100 capital less. On the ather
hand. regulators cannot be bound to confirm investors” expectations
in all instances,

Finance and economics are not very helpful when the problem of
regulation is framed as “consumers vs. investors.” Instead [ will
assume that regulation is intended as a substitute for competition.
Thus. a2 “fair return” will be defined in terms of the competitive
standard.

Z “Fair return” and the competitive standard, ldeal regulation forces
the utility to operaie ut competitive levels of investment. price. out-
put, and profit.

This is difficult. perhaps impossible, to achieve in practice,
Clearly. rate of return regulation can reduce or eliminate “monopoly
profits:”™ but it is not so clear that sueh regulation preduces the
investments, outputs. or prices that would occur if a competitive
solution could be achieved.

Moreover, in “naturally monopolistic™ industries. with 3%
tematically decreasing average costs. a fully competitive market is not
a realistic alternative. In this case. we might conclude that

the function of regulation is 1o preserve for the public. insiead of the producer,

the benefits arising from legal monopoty without depriving the investor of 2 coem-
patitive profir. <

Thus itis natural to begin with the problem of eliminating “monopoly
profits™—ar, to put it more positively, the problem of providing the
“lair” raze of return that would obtain in a competitive market.

What does “monopaly profits” mean? Suppose we observe an un-
regulated frm that has recently been very successful, one that has
heen able to earn more than its cost of capital. Are these high re-
trns monopoly profits? Not necessarily: the firm may be in a com-
petitive industry in which very high profits were not expected. {They
were nerhaps hoped for, but the hopes were balanced by fear of
hls.‘iu&i“] The rate of return actually being earned may be a pleasant
sUrnrise, '

A superior rats of return will be a “short-run” phenomenon in
vumpetitive markets. Such a returit will erode as markets shift
towitrds long-run equilibrium. However, short-run profits or losses
are more the rule than the exception. [n real life the path of adjust-
ment 1o fong.run equilibrium will not be smooth, because of uncer-
tnty and because the target itself wili be continually changing,
o r_-hmrt. the theory of competitive markets provides no grounds
toe enloreing ex poss equality of a utility’s rate of return on assets

Wihat. poyy

7. Finance theory
and the goals of
regulation

FINANCE THEDRY IN
RATE CASES /7 79

SFHHA 011834
FPL RC-16



and its cost of capital. It is more relevant to consider rates of return
ex ante.

Long-run. equilibrium in competitive markets implies that the
average expected rate of return on new capital investment equals the
cost of capital.® If the average expected rate of return does not equal
the cost of capital then there will be entry or exit from the industry.
Thus, if the aim is to eliminate monopoly profits, this principle
foliows:

Regulation should assure that the average expecred rate of return on
desired new invesiment is equal to the utility's cost of capiral.

This principle follows if “*fair return™ is understood in terms of the
competitive standard. If the principle is accepted, it obviously follows
that rate of return reguiation should be based on finance theory and
the cost of capital concept.

03 What “fair return’® does and dges not imply Before considering
how to implement the principle, it will help to summarize some other
things it does and does not imply.

(1) Note that an epportunity to invest in 2 project offering more
than the cost of capital generates an immediate capital gain for
investors. This is a windfall gain, since it is realized ex anre.

(2) A firm which can expect to earn its cost of capital on new in-
vestment meets the “capital attraction standard.” This follows
from the very definition of the cost of capital,

(3) Adherence to the principle implies that expected return to the
equity owner is “commensurate withk returns on investments in
other enterprises having corresponding risks.” Thus the principie
is consistent with the comparable earnings standard established
by the Hope case, provided that the standard is interpreted in
terms of investors' opportunity costs.

(4) There are several things that the principle does not imply. It
does not specify returns ex pos; it is solely an ex ante concept.
The existznce of competitive markets does not require that ex-
pectations be realized for any asset, or even for all assets over any
given period of time. Regulators can eliminate unexpectedly high
or low rates of return after the fact, but only if they are willing
to make the firm a risk-free investment.

(3) The principle says nothing about whether regulation should aim
to make utilities safe or risky enterprises.

(6) Finally, it should be reemphasized that adherznce to the principle
does not guarantee that the utility will operate at competitive
levels of price, output, and investment. This can easily be shown;
it follows from the absence of any unigque relationship between
these variables and the ex anre rate of return on invesiment. There
are many combinations of price, output, cost, and investment as
well as many combinations of the various factors of production
which will yield an expected rate of return equal to the cost of

1t s always true that the firm will invest up to the point where the marginal
expecied return on investment equals its cost of capitzl. This is so for both De{&ct
competitors and monopolists, in both the short or the long run; thus, it provides
80 / STEWART C. MYERS no guidance for regulation.
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capital. Further, there is ne reeson 10 suppose that the risk cluss
the firm finally ends up in will be the same cluss thas would pre.
vail in a competitive en virenment.

U Implementing the idea of fair return. The principle that utilities
Ought to expect to earn the vost of capital on new investment is
general enough 1o be compatible with 2 wide variety of regututory
scheres. Which ane should be used? It is not yet possible to answer
this quastion definitively. Nevertheless. o good deal can be suid about
the pros and cons of the most obvious alternatives,

in many ways the sim plest approach is the “straightforward™ ap-
proach with no regulatory lag. That is, the utility’s product is priced
at the start of each period ¢ so that

REV;=C,+Z;+ R;BV{. (’3)
where

REV, = unticipated revenues in/,
C. = unticipated operating costs in r,
Z: = depreciation to be charged in ¢,
BV, = the rate bass at the start of t—ie., the book vilue of the
utility's assets at thar tj me, and
R, = the utility's cost of capital measured at the start of /.

“No regulatory lag™ means that the time from ¢ to ¢+ [ is short
enough so that deviations of actual, from anticipated. revenue and
COSt are not significant. Of course. it may not be easy to find a price
such that equation (13) halds: both REV, and C. depend on output,
which is in turn a function of price. But I will assume that regulators
solve this problem somehow. Now consider the pros and cons of
such a propasal.

Pros

First, the cost of capital wil]l be relatively easy ta measure,
sinee a utility operating under the scheme just described will tend to
bea verysafe investment. The oniy uncertainties involvé:

(1} Future chan ges in the cost of capital, and

(2) The possibility that there may be no price which wiil generate
the required revenue,

ftis hard to beljeve that an established utiity facing only these un-
eertainties would have a cost of capital much greater than corporate
bond yields, (Note thag holders of corporate bonds also face the frst
Sairce of uncertainty.,)

Svcond, such 2 scheme would be ¢asy to administer. The rate
vises would be freguent, but routine.

Crny

There are, however, serious disadvantages. For one thing, a low
vost u!' capital is not necessarily a good thing. There is no basis for
hSuming thar iy competitive market, uncertainty about operat-
ing SOStS would be borne almost entirely by consumers, as would be

€ case under ghis rule. Consequently, this is net likely to be an
“PUmum allocation of risk bearing,

FINANCE THEORY N
RATE CASES / B1

SFHHA 011836
FPL RC-16



But the most serious item is that there is very little incantive for
the utility to be efficient in choice of factor propottions, capacity,
price and output, ar technology. If the utility can expect to earn no
more nor less than its cost of capital, then it has no incentive to seek
efficiency alang any of these dimensions.

It might be thought that a slight compromise of the ps:ncxpic—-
i.e, allowing the utility to expect to earn a rate R* which is a bit
greater than R—would establish the proper incentives. However,
Averch and Johnson* have shown that the condition R* > R creates
an incentive for firms to use more than the efficient amount of capital
relative to other factors of production. Moreover, it is possible for the
inefficiency in factor proportions to increase as the differance between
R* and R decreases. Thus the compromise does not seem helpful,
assuming use of the straightforward approach with no lag.

The charge of inefficiency is reinforced by Irwin Friend's argu-
ment,* which goes as follows. Suppose the utility is regulated by the
straightforward approach, with no lag. Nevertheless, it is acting in
good faith and trying to be efficient. The utility finds itself faced with
a wide range of investment opportunities, some “good —Le.,
offering & rate of return greater than R—and some “bad.” Efficiency
would seem to call for taking only “good" projects. But this would
lead to an average rate of return higher than R. Thus the utility might
just as well forgo the good projects or balance them with bad ones.

In short, the straightforward approach sans lag has little to
recommend it. It meets the standard of “fair return™ but it accom-
plishes littl= else. In particular, it removes any incentive for efficient
operating or capital budgeting procedures.

O Conscious use of regulatory lag. As I have now emphasized several
times, firms in 2 competitive industry will not earn the cost of capital
at all points in time. Ex posz returns can deviate substantiaily from the
cost of capital in the short run. The duration of the deviations will be
limited by che time required by firms to invest (or dis-invest) and
enter (or leave) the industry. A regulatory lag provides a short run
in which utximes can earn unexpectedly high or low profits, and
the rate procesding at the end of the lag can play a role analogous to
the forces which drive competitive industries towards long-run
equilibrium.

Consider, then, regulation according to the straightforward ap-
proach but with conscious use of reguiatory lag. I emphasize “con-
scious:” although there is inevitably a lag in practice, this does not
necessarily imply 2 tolerance for surprisingly high or low rates of
return, Rather, it seems to reflect a willingness to put off the next
rate procesding until profits get out of line.

With conscious use of regulatory lag, prices would be set and then
left unchanged for several periods. Equation (13) would remain the
starting point for determining the appropriate price. However, there
are some additional complications. Suppose it turns out that trends
in cost, technology, demand, ete. consistently favor the utility. Then

1 Sez [1),
* See Baumol and Klevorick on this point [18], pp. 175-76. The Baumol-
Klevorick article reviews the extensive literature on the Averch-Johnson thesis.
82 / STEWART C. MYERS # See Friend {50 and [37), p. 4
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in principle the regulators should take account of the trends. That is.
revenues allowed in ¢ would have to be lowear than REV, as aiven by
equation (13), so that

vt REV, — REV,

=0, (14)
=it [ 4 R
where
REV, = revenues expecied in r, ziven the price serat /;
REV, = revenues expested to satisfy equation {13) in . and

L

i

anticipazed length of the lag.

This condition is necessary for the utility to expeet to earn the cost of
capital on investments undertaken in ¢ and subsequently

Pracrical difficulties

The necessity for equation (14) means that the longer the lag. the
greater the administrative difficulty. To some extent there must be
regtlation ex ante, which provides for endless argument. Moreover,
the utility now has the incentive 1o overestimate future costs. These
difficulties can be ignored. but oniy at the expease of possibly violat-
ing the prinaciple that utilities ought to expect to earn the cost of
capital on new investment,

Another disadvantage is the difficulty in determining the appro-
priate duration of the lag. This cannot be left entirely to the uzility,
because then the lag would be short when profits are low and long
when they are high. Further. it makes sense to aceept unexpectediy
high profits for & relatively long time if they are due to unusual
managerial efficiency, but to cut the lag short if the high profits stem
from the expioitation of the utility's monopoly position. At best,
the straightforward approach cum lag could not be a formula for
regulation but only an approach to it.

Effects of the regulatory lag on efficiency

The existence of a regulatory lag clearly provides the utility with

dn incentive to improve efficiency. The incentive appears along several
dimensions:

{1) Suppose the allowed rate of return equals the cost of capital.
Bailey and Coleman* have shown that existence of a regu-
latory lag will induce the utility (a) to use factors of produc-
tion in efficient porportions and (b) to praduce more than would
47 unconstrained monopoly.

Existence of a lag allows the utility to capture some of the rewards
of managerial efficiency and of cost-reducing innovation.
ffhc lag encourages efficient capital budgeting procedures, There
'S 2 positive incentive to avoid “bad" projecrs offering returns
fess than the cost of capital, and an incentive to disengage from
“bad™ projects previously undertaken.

Sl (21
BEESISE wlyen
capitid

{2

———

t

-

BHHEY. and Coleman also show that the Averch-Johnson effects
there is a jag and the allowsd rate of return is above the cost of

¥ Sew Baumol and Kievorick |4], pp. 18289
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Thus, although we cannot guarantes that a straightforward ap-
proach cwr fag will lead exactly to the competitive solution. it does
move the utility in the right diractions. The inclusion of a lag does
not make this strategy any more or less fair, but it makes the utility
more efficient.

[0 A tentative proposal. The implications of the discussion so far can
be summarized by offering a tentative proposal. Regulators should:

(1) Determine a price for the utility's product or service such that it
can expect to earn its cost of capital, given the current cost and
demand functions, rate base, and scheduled depreciation.

(2) Check to ses whether the utility can be expected to earn more
(less) than the cost of capital in subsequent periods, given the
price set at ¢ = 1. If so, lower (raise) the price so that the utility
can expect to earn its cost of capital over the period of the
anticipated lag,

(3) Tolerate unusually high or low profits during the period of regula-
tory lag. The length of the iag should roughly correspond to
what the short rur would be if there were a competitive market-—
that is, the length of time necessary to adjust the amount of fixed
factors of prodaction in response to changed conditions.

Admittedly, there would be compromises in practice. Because of
administrative difficulties, step (2) would probably have to be skipped
except in very clear-cut cases, and any adjusunent would probably
be based on judgment rather than explicit use of equation (14}.

This proposal differs from current procedures primarily in the
conscious use of regulatory lag. It is probably not the best strategy in
any ultimate sense. There are many other strategies that are can-
sistent with the principle that utilities ought to expect to earn their
cost of capital on new investment; and it will be surprising if none
among these turn out to be better, at least in theory, than the straight-
forward approach cum lag. Nevertheless, this proposed approach
seemts attractive pending rigorous examination of alternatives.

The search for alternative regulatory strategies might proceed in
any one of several directions. One open question is whether use of a
book value rate base leads to the best attainable regulatory decisions.
This matter is briefly reviewed in the next section.

8. Determining the B There are basically three different concepts of rate base that could
appropriate rate be employed. They will be abbreviated as follows:
base

BV Book value, based on the usual accounting principles.
SMV Stock market value, i.e., number of shares outstanding
titnes price per share.
CMV Competitive market value, i.e., whatever the utility's
assets would be worth at long-run equilibrium in a com-
petitive market,

CMYV can also be defined as the original cost of the firm’s assets less
economic depreciation. Similarly, BY equals original cost less ac
84 / STEWART C MYERS counting depreciation.

SFHHA 011839
FPL RC-16



Some state commissions employ a fourth concept, the “fair value™
rate base: but this need not defay us. In practice. fair value sesms to
be dafined a5 book value plus 2 modest ad fioc ad justment,

Thus far, all [ have said is that SMV is not useful in defining a
utility's rate base. There are several reasons why. First, since SMV
depends on how investors expect the regulators to act, it should be
the “end result . . . not the starting point.” ** Second. adopting SMV
as a rate base amounts to & commitment to confirm investars’ ex-
pectations regardless of what they are based on. Third. if SMV is
maintained consistently above (below} BY then the utility will expect
to earn a rate of return on its new investment which is greater than
(less than) the cost of capital,

But what about CMYV as an aiternative to BV?

0O Determinants of CIVIV relative to BY. The concept of 2 CMV rate
base originates in the standard thevry of competitive markets. It will
help to review the determinants of CMV according to this theory.

Long-run equilibrium requires that the expectzd rate of return on
a firm’'s CMV be R. its cost of capital. This must be true both in an
average and a marginal sense. If the marsinal return on the CMV of
new assets is not R, then the firm'’s investment decision can be im-
proved. If the average return on the CMV of all assets is greater than
R, then there will be entry of new firms: if it is Jess than R, capital will
be withdrawn from the industry.

There are several ways to state this formally, but the most useful
starts with an analogue to equation (13);

REV:': ‘#‘:Q:= Cr+2c+ RtCMVto (IS)
where

Q. = equilibrium price times quantity to be produced during the
period from ¢ to -+ I,

Z, = expected economic depreciation from ¢to £ 4+ |,
Cy = expected out-of-pocket cost of producing 0, and
R, = costof capital measured at ¢,

Long-run competitive equilibrium requires that equation (15)
holds when =, = LRMC,, where LRMC represents long-run marginal
vost. For simplicity, let us omit the r's. Then the following equation
may be regarded as an implicit definition of the CMV of the firm's
ussets:

RICMWY+ Z 4+ ¢
e

Mt is, given the equilibrium price =, each firm's CMV will adjust
%0 that equation (16) holds. OF course competitive equilibrium also
reyutires thatr = LRAC, long-run average cost.

Under these conditions. the CMV of any new asset is simply its
hurchase price. Suppose a firm invests SICQ in new assets during a
g:vu'n' year. The firm isin g competitive industry which is at long-run
cyuitibrivm, We know that the expected rate of return on the [00th
dollar myst pe R; consequently, this marginal dollar must contribute
exiietly S to both CMV and BY. However, the average expected rate

= LRMC. (16)

" Noge supra. ay 801,
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of return on the $100 invested must alsc be R; otherwise there wouid
be an incentive for capital to enter or exit from the industry. Thus the
other $99 invesied must contribute exactly $9% to BV and CMV.
The total CMV of the firm's “old” and “new” assets is determined
by equation (16) 4

Now let us carry equation (I6) ovar into the regulatory arena 2s
the definition of the CMYV rate base, Under what conditions will a
utility's CMV and BY rate bases differ?

The answer is clearest when we consider a wnifity that is started
“from seratch.” The utility’s initial raze base is its gross investment
outlay. For simplicity, assume scheduled book depreciation equals
expected economic depreciation 2, Then

C+ Z+ R(BY)
Q

Comparing equations (16) and (17), it is clear that CMV % BV as
LRMC Z LRAC.

This argument refiects the essential equivalence between use of a
CMV rate base and LR MC pricing. That is. one way to test whether 2
firm's CMV differs from ijts existing BV rate base is to see whether
there is a difference between (1) the price derived from straightforward
application of the cost of capital to BV and (2) long-run marginai cost
of new capacity, based on the most efficient available technology.
IE price is greater than LRMC, then BV is greater than CMYV, and
conversely. Thus, the straightforward appreach based on CMYV is
exactly equivalent to (long-run) marginal cost pricing. 0

LRAC =

. (17

(I Effects of using a CMV rate base. It is obvious that regulation by
the straightforward approach, under which the utility expects £o earn
the cost of capital on BV, cannot be expected to lead to the competi-
tive sotution uniess BV = CMV-—that is, unless accumulated book
depreciation approximates economic depreciation.

There are no procedural difficulties in applying the straightforward
approach cum lag to a CMV rate base, assuming that CMV can be
estimated. (The estimation of CMV s difficult, particularly for
utilities, but probably not impossible.)** Use of CMV would call for
(1) an attempt to reflect expected economic depreciation in book de-
preciation schedules and (2) periodic write-ups or write-downs of the

It is nor determined by the reproduction cost of the old assets. If “reproduc-
tion cost™ is used to define rate base, it must be in the sense of providing equivalent
capacity with the lagest equipment and procedures, But reproduction cost so de-
fined is simply the CMV of the old assats,

‘2 Here | ignore complications intraduced by regulatory lag,

*! The special complicating factors for regutated firms include the following:

(1) Ifa CMV rate base ig used, the viility has an incentive to overdepreciate,
thereby raising its price and increasing the immedizte cash return. Thg
excess depreciation could always be made up later by an ad fioc write-up
of assets,

(2) A CMV rate base diltes the utility’s incentive to embeace technological
thange. Investment in radically more efficient assets, for example, would
lead to & write-down of the value of old assets.

(3) In the case of unregulated firms, SMY may be a reasonable proxy for
CMYV. Unfortunataly, the existencs of regulation breaks the link between

BS / STEWART C. MYERS SMV and CMYV.
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rate buse in response to uncxpected developments * Howeser. strict
use of & CMV rate base is nor always consistent with the comparable
earnings standard-—that is. not always consistent with the proposition
that the utility vught to expect to earn its cost of capital on new
investment,

Consider zeain the case of the utility started from scratch. Sup-
pose it is rezulated according to a “straightforward approsch” but
with ¢ CMV rate buse. Then if LRMC is less than LRAC (the usual
condition for a “ratural monopoly™) the utility can expoct o earn
less than R on its investment. since there witl be wn immediate write-
down of the BY ot this investment to CMV. Conversely. it LRMC 3
LRAC, then the utility’s shareholders will receive an immediste
capital gain due to a write-up of BV, Only in the cuse of LRMC =
LRAC will this regulatory scheme adhere to the principle smphasized
above. namely that o uzility ought to expect to curn the cost of capital
on ils new investment.

f is interesting to compare this discussion with Klesorick's 3
He found that maximization of sociul welfare will sometimes reguire
that the firm be allowed to eurn an average rate of return on invest-
ment thut is different from the cost of capital. We huve arrived at an
essentially equivalent result by 2 somewhat mare dircet route. The
result is that LRMC pricing (the useal condition for welfare maxi-
mization and eflicient allocation of resources) will not vield an aver-
age return on investment equal to the cost of capital unless LRMC =
LRAC.

O Conclusions. In one sense. this is 2 moot result. since plausible
estimates of economic depreciation or LRMC have not yet been ob-
tained. it is not clear whether a switch to CMYV rate base would re-
quire a write-up or write-down of existing BV rate bases. It may turn
out that average and marginal costs are roughly equal.

The immediate implication is that more thought is required on 2
variety of questions. For example:

(1} Can LRMC be mensured in a practical context? That is. arc there
administratively feasible ways to construet economic depreciation
schedules or CMYV rate bases?

(2) Does LRMC in fact differ from LRAC? Dogs application of the
cost of capital to utilities’ actual BV rate bases result in prices
substantially different from long-run marginal cosis?

(3) If the answers to question (2) are yes, might it not be possible to

have your cake and eat it too (i.e., to reconcile the conflict of

marginal cost pricing with the comparable earnings principle)
by adopting a two-part tarif? The “use™ charge would be set
¢qual to LRMC and the “capacity” charge then adjusted so that
the utility expects to earn the cost of zapital on its new investment.

“* The wtite-ups and -downs of CMY would presumably fead o corresponding
changes in $MV. However, stockholders coutd be insulated from these changes.
IF they were inciuded in ordinary income, for example, aboul 30 percent of the
dlect would be offset by extra maxes or 1ax shields. Alternatively, the changes could
be passed o 10 consumers via a one-time credit or charge. It makes little differ-

enee. from an economic stiandpoint. which scheme is used,
3 Seel2y),
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9. Regulating the B Implications of finance theory. The paper up to this point is 2n

overail rate of return attempt to analyze—and to resolve, if possible—all the evident
problems in applying finance theary to rate of return regulation.
However, the analysis assumes that wmtilities are all-equity financed,
which is of course not so. Thus it remains to be considered how z mix-
ture of debt and equity financing alters the analysis. The first item
is to review the theory and measurement of the cost of capital when
capital structures include securities other than common stocks.

Measurement
FIGURE 2 Suppose we begin with a utility that is all-equity financed. If the
EFFECTS OF FINANGIAL utility now revises its capital structure to include some debt, the cost
iﬁ‘fg&“ﬁ?&%ﬁiﬂéﬁg gﬁ%TTHE of equity capital (R) will rise, because financial leverage mgkes t‘he
EV‘E;?T‘*ILEG AVERAGE COST OF firm's stock riskier. The interest rate, i, on the firm’s borrowing will,

of course, be less than the cost of equity capital, Figure 2 shows how
R and i vary as a function of financial leverage. It should be intui-
tively clear that the utility’s overail cost of capital, p, can be measured
as 2 weighted average of R and 7. It is not necessarily true that p will
be constant, however.

Assume first that the firm's debt-equity mix is not expected to
change. To get an exact measurement of o, given R and 7, we can apply
e ot et i e e the same logic used to develop the cost of capital concept for the
P oSy o o AVERAGE case of all-equity financing. Regardiess of the degree of fnancial

leverage, it is still possible to invest in the firm as a whole~i.e., in its

assets, as distinct from any particular security. Investors can do this

7, COST OF OEAT simply by purchasing each of the utility's financing instruments in

appropriate proportions, Thus, suppose that the utility had $100
million debt outstanding (market value) and outstanding stock with a
market value of $150 million. Then it would suffice to invest 40 per-
cent of the portfolio in the utility's bonds and 60 percent in its stock.

Consider the opportunity cost of investors holding such a port-
folio. The portfotio falls into a class of equivalent-risk securities and
portfolios, If the expected rate of return for this class is, say, 10
percent, then the utility's stock price will adjust so that the portiolio
of the utility's stocks and bonds will likewise offer an expected return
of 10 percent. This [0-percent opportunity cost is the firm's overall,
or “weighted average,” cost of capital,

Thus, the overall cost of capital can be measured by the expected
return on a portfolio of the firm's financing instruments:

p=i{D/¥V)+ RE/V}, (18)

A

R, COST OF EQUITY
CAPTAL

EXFECTED NATES OF RETURN
w
[=]

FINANCIAL LEVERAGE

whera

{ = current average yield to maturity of the firm's outstanding
debt,

R == expected rate of return offered by the firm's stock—ie., its
cost of equity capital,
D = market value of the firm's outstanding debt,
E = aggregate market value of outstanding stock, and
Ve D+ E
This assumes thers are only two kinds of financing instruments,

debt and common equity. But the weighting principle remains the
B8 / STEWART C MYERS same if there are others, such as preferred stock, subordinate deben-
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tures. convertible securities. ete. Of the variables used to compute
the weighted-average cost of capital, oniy R, the cost of equity capital,
is not directly observable, | have already diseussed how it can be
estimated.

Useof p as e rate of return standard

The overall cost of capital 5 is here defined 2s the apportunity
cost of investing in a firm’s wysers, Therefore the concept and defini-
tion of 5 {5 the same regardless of whether the firm is financed
entirely by equity or by debt and equity. The actual financing package
must be taken into account in measuring . but the firm’s use of debt
does not make measurement more difficult. Thus the conclusions
reached in earlier sections of this paper are not at all dependent on
the essumption of all-equity financing, provided the financing mix is
taken as given. However, we face 2 whole new class of problems if the
debt-equity ratio is expected ro change, Clearly there will be 2 change
not only in D and £, but also in R and possibly i and p.

Effects of changes in debt-equity racios

The starting point in the 2nalysis of changes in the financing mix
is Modigiiani and Milier's (MM'’s) famous Proposition [ 54 which
states simply that ¥ and £ are constants. independent of leverage,
The proposition depends on three assumptions:

{1) The existence of perfect markets;

(2) That changes in financial leverage ‘do not affect the firm's
assets, future investments, or the size and risk characteristics
of its income stream: and

(3) The absence of corperate income taxes—or, ulternatively,
that interest charges are not tax deductabie.

Figure 2 is drawn to conform with MM’s Proposition I,

Let us consider the assumptions in the order stated. First, capital
markets are not strictly perfect. It can thus be argued that imperfec-
tions are sufficient to negate Proposition [as an acceptable generaliza-
tion. Durand’s comment on MM is a cogent presentation of this
point of view, which is usually tzken to imply that 5 is a shallow,
U-shaped function of Rnancial leverage, rather than the fat line
drawn in Figure 2.

I will not discuss assumption (2) here.5% It is not likely to be im-
Portant except for firms that are levered to the point where there is
1 noticable probability of financial embarrassment. This is not the
Usual case for ragulated utilities.

The tax effects are clearly substantial, however. In order to isolate
them, we will assume that assumptions (1) and (2) are satisfied. Then
MMy Propesition I implies, in general, thars?

V= P+ pvrs, (19)

“ Moadipliani and Milier [32],

* Sue [94, -
N " The role of factors coversd by this assumption i treated in Robichek and
: 'Yi_::s'ldil, especially p. 16, and Bagter [5].

* See Robishek and Myars [41], pp. 13-15.
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FIGURE 3 where the superscript ? indicates what the value of ¥ would be if the

EESE%‘;%%ZE’%@“;%@.‘*GHT—D firm were all-equity financed, and PVTS stands for the present vaiue
AVEAAGE COST DF CAPITAL WHEN of tax savings due to the deductability of interest on the firm's debt,
CORPRRATE INCOME IS TAXED More specifically, suppose that the firm has no growth opportunities,

so that equation (6) applies. Then
e X(1 4T .

0

7.0, (192)
R .

bﬂ

where

T. = the corporate tax rate,

p® == the firm’s cost of equity capital if it were all-equity financed,
and

MMz CRITICS & = the firm's expected income before interest and taxes.

This implies that 4, 25 defined via equation {18), is also given bys8

WEIBHTED AVERAGE COST OF CAFITAL , o

= p0 — T.(p° — )D/V. (20)
BV IFINANCIAL LEVERAGE) '

The implied behavior of p vs. D/ ¥ is shown in Figure 1 by the down-
ward-sloping solid lire. To repeat, this assumes that MM's proposi-
tion I holds exactly except for tax effects—i.e., that the line would be
horizontal in the absence of such efects.

IF MM's critics are right, the true relationship is like the dashed
line in Figure 3. Unfortunately, there is no theary for this case specify-
ing an exact functional relationship comparable to equation (20).
Therefore | will continue to use MM's equations for purposes of
discussion.

Equation (20) applies regardless of whether the firm is regulated
or not. This may seem surprising in view of the treatment of taxes in
regulatory proceedings. The usnal procedure is to treat a utility's tax
bill as an operating cost. If taxes change, the price of the utility’s
product or service is adjusted to provide an offsatting change in
revenue, Thus, if a utility issues more debe, thereby reducing taxes
relative to equity financing, the tax savings will be passed on 10 con-
sumers in the form of lower prices. However, this does not change
either equation (19) or (20); but it does make X, earnings before
interest and taxes, a function of D. Specifically, for a regulated firm,%

X=X0—TiD, 1)

where X? equals earnings before interest and taxes if the utility is
all-equity financed. For an unregulated firm, X = X°.

To put it another way, both regulated aad nonregulated firms
benefit from debt via a lower cost of capital, o. But unregulated firms
benefit further in that ¥ is no¢ decreased to offset tax savings, as is
(presumably) the case for regulated firms.

0] Practical implications of pessible changes in financial leverage. The
implications of ali this can be summed up in Figure 3, in which the
solid line represents equation (20) and the dashed line incorporates
the effects of the market imperfections which MMs critics think are

¥ See Modigliani and Miller [31), p. 439.
™ See Elton 2nd Gruber [10] for 2 moce detailed discussion of taxes and the
9 / STEWART C. MYERS regulated firm's cost of capital.
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imporzant.® However. there are implications for resulation regard-
less of which view is correct. One point is that a measurcment of » on
the basis of an observed capital structure will be in error i investors
expect capital structure to change.

What is the possible magnitude of the error? Suppose equation
(20) is right. and that a utility announces that it will shift &'V by 10
percent. Suppose that 7. = 0.5 and p* — i = 0.05. Then p will
change by T.(o" — 1)AD ¥ = 0.5(0.05)0.1 = 0.0025. or 0.25 per-
cent In a practical contex this is not a very targe number. for several
reasons:

(1) Il MM's crities are right. and the utility's D ¥ ratio puts it in
the trough of the dashed Ul-shaped curve in Figure 3. then p will
change by less than equation (20) would indicate.

{2) It could easily take several vears for a firm to shift its capital
strueture by 10 percent. it

{3) Any error in measuring p will persist only during the rezulatory
lag.

(4) To be sure. =0 25 percent may amount to a lot of doltars But it
would explain only 2 fraction of the differences in the proposed

costs of capital presented by the various parties in an actual
regulatory procesding.

To summarize. it does not seem too dangerous to estimate a
utility’s cost of capital on the assumption of a constant debt-equity
ratio. Although a planned. major, rapid shift in capital structure
should be taken into account. such shifts are presumably more the
exception than the rule. )

O Regulation of capital structure. Now we may turn to a different
probiem: Shouid utilities™ capital structures be regulated? At first
glance, the objective of regulating capital structure would seem to be
minimization of the weighted-average cost of capital. However, it is
not at all clear that this is a good thing.

Suppose MM are right. so that equation (20) holds. Then p will
decline with financial leverage, but only because the efiect of the tax
subsidy to debt financing is to reduce the risk of 2 portfolio of the
firm's stocks and bonds. However, the firm's assets are no more nor
less risky: It is simply that a part of the risk is absorbed by “we the
people” via Auctuations in the corporate income tax revenues. Why
should this be an objective of national economic policy?

If MM's critics are right, then ; may also decline because of
market imperfections. That is. the market imperfections will Jead in-
vestors to prefer corporate debt to debt undertaken on personal ac-
count, and investors will therefore require, cereris paribus, a lower
¢Xpected rate of return on investments in levered firms. IF this is the

“ The following is & sampling of recent empirical studies, which contain ref-
Lrences 1o earlier studies: Miller and Modigliani [30}; the “comments™ on this
Mece 81, {17), and [42]; and Brigham and Gordon (7]; but see also Elton and
Ciruber |10], Sarma and Rao {43}, and Litzenberger and Rac [26]

o o For example, ATf&'f' relied almost exclusively on debt for new external

““ﬂ?cmg durmg the period 1967-1971. The effect was to shift its ratio of debt to

: a fllook‘) capitalization from 33 to 43 percent. This was during 2 period of very
F3vY requirements for external finance. Ses Scanlon {54},
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case, it is desirable for utilities to provide corporate leverage, since
investors will thereby consider themselves better off. The trouble is
that we do not know how strong investors’ prefersnce for corporate
vs. personal leverage really is, if indeed this preference exists at all.

Thus, on purely economic grounds, the argument for regulating
capital structure seems weak at best. About all that can be said is
that utilities ought not to borrow so much that their solvency is
endangered.

{1 Some additional considerations. The alert reader will have noticsd
two important differences betwesn the overall cost of capital, as
given by equation (18), and the procedure actually used by regulatory
bodies in arriving at an overall rate of return allowance.® The
differences are that

(1) Market value weights are used in equation (1B), whereas book
value weights are used in practics, and

(2) Embedded debt costs are used in practice.

What dees finance theory say about the effects of these practices?

Clearly, the fact that the cost of capital can be applied to a book
value rate base does not mean that book weights shouid be used in
measuring it. The definition of the cost of capital in terms of in-
vestors’ opportunity costs definitely implies that market value weights
should be used.

This is not the whole story, however, Suppose Utility X Is partly
debt financed. Its regulators estimate » as 10 percent and therefore
set X's prices so that the firm can expect to earn 10 percent on its
book value rate base, X's stock sells for $100 per share after all this
is done. Now suppose that interest rates rise by 2 percent, and the
firm's overall cost of capital rises from 10 to 12 percent. This leads
to another rate hearing in which the ustility is allowed 12 percent
rather than 0.

Given the regulators’ response, the increase in interest rates will
not affect the total market value of the firm, ¥ = D+ E. However,
bondhoiders will suffer a capital loss, which implies that shareholders
will receive a capital gain. The rise in interest rates will lead to a
capital gain on the initial share price of $100. Conversely, if interest
rates fall, bondholders will gain at the expense of stockholders.

Now, suppose that regulators wish to prevent stockholiders from
gaining when interest rates rise, and also wish to protect them from
loss when interest rates fall. The way to do this is by allowing the
firm to earn

(1) Its actual embedded interest cost, plus
(2) Equity earnings equai to the cost of equity capital tirnes the
book value of equity.

Under this procedure the overall rate of return wili be a weighlt‘fd
average of embedded debt costs and the cost of equity capital, using
book weights.

92 / STEWART C. MYERS # Ses p. 61 infra.
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To summarizs. 3 regulatory strategy based on eurrent debt costs
requires market weights to compute the overall cost of cupital. A
strategy based on embedded debr costs requires use of book weights
to determine the desired rate of return aflowance. In general. the
desired rate of return allowance in the latter case will not equal the
overall cost of capital: that is, it will not generally reflect the current
opportunity cost of investing in the firm's assets.

it is probubly simpler. conceptually, to forget abour ernbedded
debt costs and simply use current borrowing costs, However. it is not
necessarily illogical to use embedded costs. In fact, if there is no
regulatory lag the use of embedded cosis is generally consistent with
the principle that utilities ought to expect to earn the cost of capital on
new investment.* [f utilities could change their rates automatically
any time their embedded debt cost changed, then the rate of return
earned on new investment would aiways reflect the actual current
cost of any debt financing associated with the new investment.

But suppose there is a lag. Then if interest costs rise above em-
bedded costs, a uzility’s rate of return on new investment will tend to
be less than the cost of capital. The coaverse occurs when interest
rates fall.

Conclusions

The use of embedded debt costs and book weights is not the most
logical procedure. It seems simpler to rely on market weights and
current interest costs, particularly when there s conscious nse of
regulatory lag, However, the straightforward approuch cum lagis not

necessarily incompatible with embedded debt costs and book weights. -

since the approach can be restricted to the equity component of
utility capitalization. However, if the difference between current and
embedded costs leads to a substantial violation of the principle that
utilities ought to expect to earn the cost of capital in new investment,
then an ex anze adjustment should be made.

B This paper was motivated by dissatisfaction with the teaditional
interpretation of the comparabie earnings standard, and by the hope
that regulation could be made more sffective by greater reliance on
finance theory. Specifically, finance theory suggests that the com-
parable eacnings standard should be defined in terms of investors'
upportunity costs—i.e., in terms of utilities’ costs of capital. Thus the
paper is addressed to the question of whether regulation can or
should be based on finance theory and the cost of capital concept.
As we have seen, the search for an answer to this question requires
eunsideration of a wida variety of topics in finance and the law and
Crenomics of regulation.

Is it in fact reasonable to base rate of raturn regulation on finance
theory? It seems to me that the answer 15 a tentative yes. It is

* The timin

el g of the change to cutrent interest rmes and market weights is a
L[ HE

matler. As this is written. current interest costs are substantially (1.5 per
::‘,:l:‘:' mort) ;’h"_"c embedded costs. A switch at this time would lead to 2 sub-
Thay pap 8 210 for uiility investors, financed by & one-time price increase.

s problemns of equity (to say nothing of politics). because it results from

LY YT . .
sum, "IN the rules and is not a censequence of the regulatory process as con-
TS OF wivesiors have understood it

18, Conclusions
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tentative because thers are difficulties (though the difficulties are
often shared by other approaches to regulation) and because it is
always possible that this paper will be made moot or obsolete by
future developments in law, economics, or the conditons facing
regulated firms.

Nevertheless there is a strong positive case to be made. [ will
close by summarizing it briefly:

(1) Regulation is usually regarded as a substitute for competition. If
the definition of “fair return’" is based on the theory of competi-
tive markets, then regulation should assurz that the average ex-
pected rate of return on new utility investment is equal to the
utility's cost of capital. This is the ultimate justificazion for basing
rate of return regulation on finance theory.

(2) This principle is consistent with the comparable earnings stan-
dard—in fact, more directly consistent than the traditional
interpretation.

(3) There are many ways in which the principle can be implemented.
Only the most obvious, “straightforward” approach was in-
vestigated here. But this approach is logically sound and practical.
By and large, the objections to straightforward approaches can be
answered satisfactorily,

(4) The straightforward approach is amenable to conscious use of
regulatory lag. This does not make the approach more or less
fair, but it does create stronger incenzives for efficiency.

{5) The cost of capital is not directly observable, since it is defined
in terms of investors’ expected rates of return. At the present
state of the art any estimate is part judgment. However, plausibie
estimates can be obtained, and the need for judgment is not
evidently greater when regulation is based on finance theory
rather than on traditional procedures.

The straightforward approach cwm lag is not the final answer. It
is only one of many ways to implement the principle that 2 utility
ought ta be able to expect to earn its cost of capital on new invest-
ment. Probably some of the other ways are better; it is hard to
believe that the usual book value rate base could not be improved
upon, for exzmple, As a matter of fact. the whole existing framework
of rate of return regulation, which was taken as given for purposes of
this paper, may not be best. But all of this awaits further work.
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