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I. INTRODUCTION

This paper began in a research project exanuning rate base and rate ofreuu'O
methodology for oil pipelines. The project led to testunony in Phase 1 of the
Williams Pipe line Company proceeding before the Federal Energy Regula
tory CommIssion (FERC). J This proceeding sought to determine regulatory
methods for the oil pipeline mdustry. which previously had been regulated by
the Inten>tate Commerce Commission IICC) according to a umque rate base
formula. 2 Tnms(~r of regulatory lluthority to FERC ere-,ned a dean slate,
and prompted Ii new look at conceptual and practical issues that had been
thought settled.

Almost all profeSSIonal opinion and regulatory practice prefer the
original cosr (OC) T3te base methodology. Under OC regulation, the tate
base essentially equals the net book value of assets and is nOt adjusted for
inflation. However, oe regulation crc&tes :;erio~s problc:ms when inftation is
rapid and unpredil·tabk. The alternative is a long-known (but ne~cr applied)
rate base concept in which an ind~1, is used to write up aSset values to reflect
inflation. We call this approach crendea fJrigmul ~·o!>c (TOC).

Our sludy of the oil pipelille industry led [0 the following condusiomo.

I. In pan the preference for OC is based on th~ common view that TOe
gIves ttle regulated firm "somethmg for nothing." However, TOC
regulatIon properly admlmstered WIll give the same o~erall -fair
return" as OC.

2. oe causes a "from-end load" ofcapital COStS whenever there is inflation
That IS, "fair" profits are 100 high when :lO as:)et is young and too low
when it IS old.

3. OC regulation therefore distorts inveStment and asset use in many
regulated mdusmes. such as uansponalion, where the carrier must
compete directly with unresu}ated carriers or with other regulated
earners holding assets of a different vintage.

4. Other distortions from OC regulation are (a) an inequitable shift of
COSTS from future users to present users, (b) unneCessary fluctuations in
tardfs durmg periods of changmg mflatlonary expectations, and (c)
difficulti~ in I1ssurmg mVCSlors the OpportUDlt)' to c:nn 11 f~lr return,
eIther because of cono;umer reSIstance to fair bUt dramatic fate Increases
or the reluctance of regulatory commiSSIons to gr<1nt rates sufficient to
COv~r th~ true; cOst of ~apJtb.1 durmg hIgh mflatlon.

5. The purponed bl:nctit5 of OC rcgul"uon o~cr Toe are often non
e),is[cIlt or based on confused analY~ls.

o. Howe"er, tnmsnions from one approllch to bnother may create larg~

administrative costS and large windfall gains or losses to companies ana
their customers. Problems In transltlon may outweIgh arguments for
Impro~cd mt:thodology.
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In this paper, we first show that TOC and OC give the same expected total
reTUrn to the investor under fair regulation. We then address the differences
in the two approaches which should dt"tennme the choice between them. We
anphasize the consequences of the from-end load and compare the likely
administrative costs of TOC \'5. DC regWatiou-

It is fair to ask why another paper on inftatioDand rale of return regulation
is needed, given the long record of debate on that tOPIC. The answer comes
when we look at the literature in Section IV of this pa~r, especially the ~t
round of debate in the 1960s. FIrst, that debate was usually not a bout TOC
as we define iI, but about regulation based on, for example, engincenng
C$timates of Mfau value." S~cond,mflauon in the 1%Os was relatively modest
and predictable; some writers seemed more coQcerned about prior intlation.
in the 1940s and early 195050, than in expected future in1lation. Third, the link
between fair return to tbe firm and the equilibrium ellpectcd rate of return on
its secunties had nOl been fully worked OUt. In 1985 it is nOl controversial to
equate fair rate of return and the opportunity cost of capital prevailing in
capital markels; it would have bt:c:n 50 m 1962, when the field of financial
economICS was JUSt gctting on itll f~l.

Our goal her~ is to set out Toe as a consistent regulaTOry syStem, e>.plain
ItS advantages, and survey the main arguments for and agamst implementing
It. We cover the highlights of the hIStorical debate, and the most important
ISSUes raIsed recently; even some of the most re&:l:nt discussion remains
confused aboul the economic standard against which regulated rates should
be tested. 3 .

II. FAIR RETURN UNDER ORIGINAL COST AND
TRENDED ORJGINAL COST REGULATION

In most cas~s, regulalOrs Seem to be concerned with three obJectives:

1. Fairne~.s-lnvt:"Stors should earn, Or at least ha"e the opportunity to
earn, a fair return On their mvestment.

2. CO:ir effiwmcy-The firm should produce its product or ser... ice in the
cheapest way available.

3. PflL'e efficlt:ncy-The pnce of the firm's product or c;ervlce should
reflect the nue COSt of producmg n.

Cost and pnce effiCIency are necess:uy if the: economy's resOUrC~s arc to be
conServed and appropnately allocate<1. In addmon. they aSSUre tbat con
Sumcrs lire treated faIrly. in the sense that the pm:e they pay reprcsC!otl; the
mmlmum cOSt under an Ideal allocauon of resources. AS a practiL:al ~ttcr,
however, regulaTOrs seem more concerned wuh the firSt goal than the Iattc:r
two. "Fair regillation" means that the firm be gIven a reasonabl~ opporlLmity
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to earn investors' opponunitY COSt of capital, de-fined as the expected rate of
retUrn prevailing in capital markets on assets of comparable risk.· The
nominal opportunity COSt of capItal determines the tOUlI dollar retUrn to
investors.s This retUrn can come entirely from current earnings. or it can be
disuibuted betw«n current earnings and writC!-ups ofthe Tate base. The form
that return on investment takes depends on the rate base 10 which it is applied.

OC regulanon compensates mvestors for inBation by increasing the return
allowed as current carnings on Ihe rate ba!i~. TOe compensates im~tors for
mflation by wming up the rate base. Consequently, the time pattern~ of the
cash ftows receIved b)' in\lestors are dlffcn:nt. OC results in a front-end load
of charges 10 consumers in times of inflation; invcstors receive a higher initial
cash return under OC than under TOC regulation, but a lower cash return
when the asset is older. However, the ex ante present values of the cash
returns generated o\ler the! life of an asset are ide!uticalunder fair OC or TOC
reguhnion. The time patterns differ, but the \lalues are the same.

Readers who aCL'cpt these statements mllY wish to SklP tne next subsec....ion,
which demonstrates the essential ~qui"alence of OC and TOC from the
point of VI~W of "fair regulation." Our demonsualion of thjs equivalence is
mad~ necessary by the common confusion that Toe somehow permits, or
should permit. "double-dipping" fOT inflation.

A. Inflation and Fair Return

Compensation for inflation doe-s not necessarily come in currem mcome.lt
can come just as easlly In the: form ofa wme-up in thc= rate base. The writl:-up
gwes mve-stors part of their lotal return as a capital gain.

The requ1n:mcnts for fair reIurn on IlssctS owned al nme t can be formally
expressed in the follOWing '"fairness rule".

CE,T \ 'T DEP... 1 + (B,.,.I - n.l ;;;; kB., 0)

where CE,.,. I == current e-arnings allowed al penod t + 1,
OEP'T I == depreciation recognized a.s a cOSt of service In cal

culating regulatory revenue requlTemc:ms l:H I + 1:
Bp B'T 1 .= raIe base at t and t + 1;

k =: the nominal COSt of c~pital.°

The sum of CE, ... I and OfP, ... I IS the caSh ftow allowed by regulators al
t ;- 1 on the ratc ba:ie at t. and (B.... I - 8,) is the clumgc: in the value
regulators assign 10 assetS owned at t.

Now consid~ran asset purclulscd all = O. The i1sset'S COSt is its mitial rale
base under eilher TOC or OC regulation If the firm can expeCT ~ to ~m a
fair return on this investment.. then ItS presem ....alue should equal the as'5c:t"~

cost and thus equal its rate base. Consistent 3pphcauon of the falrness rule
[Eq. (1 l) glves this result.
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ut VI be value at t, which is d~tcrminc:d by expected cash flow and value
at t -r 1:

V;;:; CEI'?l + OEP''P~ 1" Vlod

I 1 + k
(2)

(4)

If T is the end of the asset'S life, so that VT = 0,· and if Eq. (l) holds, then

CET ~ DEPT + VT
VT - 1 = 1 T k

= (l -r klB,--1 ;:;: R_ '3)
1 T k ""'T- ~. \

That IS, value at T - 1 equals rate base at T - 1. This is truc for" - 2
and for any 1, If Eq. 0) holds In each period:

V _CET - l +DEPT-ITVT - 1
T- 2 - I ~ k

= CET - 1 + OEPT - , -r BT- l

l-rk

_ (1 + \(lB-r-2 - B
- l+k - T-~·

By the same logic applJed to T - 3, T - 4, ctc., \\Ie finally obtam

V _ eEl + OEP, + VI
0- l+k

_ (1 T k)Bu _ B
- 1 + k - 0- (5)

16)

Equation (1). the fairness rule. only specifies the ~um of current earnmgs.
dcpreclallon, l1nd changl: m rate ba:ie. Any level of current earnings is fair so
long a:. thiS sum III ti)..ed.

Under DC regulation, CElT 1 = kB,. Also DEP,~, = B, - 8 1- 1 ; that is,
the rate base changes only because of depreciation Under TOe regu!auon.
CElT I = rBr , where r is the ffoul opportunity COst of c:±pita\,9 and the rate
base is wrmen I!p to refleCt mflatlon lat rate i) but rf'd"ced by deprcciauon
H'T 1 = BIll "t 1) - DEPI~ 1 . 1111S sansfies the fairncss rule for any d~prccI·

lluon '5chedl.lle, becau:o;c

eE,.,., T DEP'TI + tal. 1- B1) == rB,

+ DEPI~l + B,O + i) - DEPn 1- B,

::: Bllr T 1) = kBt.



Table 1 Cash Flow and Rale Base Under Nci Onginal Cost and Trended Onginal Cost Regulation
(10-)'c.ar straight-line depreciation)"

Nn Ol/grnnl Cost Ht(JulolJoJl Trmtled OIl(Jtrlof Cm/ Re/Jwo/U)1l

(!A' 1<·171 Cal/tv"
)'I'll/ I:",mlP!I~ Dr/liN/mID" (<8l, Flow Rmr Bos~ En,m"ys f)ep,uwunn Oull Flolr Rille 80u

I $I~.OO b.~oorr S20000 $1000 00 S9000 , 5300 SI43 00 1100000
1 141.50 ~.OO 192 ~O 9>1) 00 90.6) 5618 146.81 100700
3 135.00 ~oOO 18500 9\'10.00 91.01 5~ ~5 150.56 1011 14
4 In .so ~Oll 17150 S~O.OO 91 " 6311 1}4.2A 101236
~ 11000 so 00 17000 860.00 9090 &6.91 157.81 1009.%
6 1125f1 ~.OO 16250 75000 911.33 70.93 16126 1003.61
7 10500 ~O.oo 155.00 70000 89 l7 75.111 164 55 99296

~ 8 9150 ~.OO 14750 65000 8196 79.69 161.65 977.36
9 9000 ~O.OO 140.00 600.00 !tU)? 84.47 170S4 95631

10 &2.50 50.00 131.30 55000 8363 8H4 17317 919.21
II 75.00 5000 125.00 50000 8059 949J I7BC) 895A2
12 67 ~O 5000 117..so 45000 16811 100.6J 171.49 8}413

13 nO. 00 5000 110.00 400.00 71.44 10665 179.09 8M.8a
14 51..\0 5000 lOBO 35000 67.19 11305 180.'3 746 52

15 4~ 00 ~OO 9500 300.00 61.M 11983 ISO.87 618.n

16 37.50 ~OO 875Q j~O.OO 53.92 In01 18M4 599.14

17 3000 5000 8000 '00.00 45.73 1).4 64 I!WI36 508.01

18 11 SO 5000 71 SO ISO.OO 3h.35 )4271 119.<l7 403.91

/9 I~ on ~oo MOil 100.00 1569 15118 116.97 1115,43

10 '7 so ~.OO ~no ~o.uo 13.&1 160.36 m.97 ISUS

• Auumtb 8 9~~ ftHl c<U' of ....pll.l Bnd. b~ mflalian J'lunl~m Ar",mel lit., Ihe .,,\~~.mUl' l~ made .1 111'1181'101 year I .nd Iha' (.ll$1l fl~ ••< ~cceived .,'he end 01

each YIY!.
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Under OC regulation, depreciation is calculated by applying a schedule
d p d2 , ••• , dT to gross book value Bo: DEP, = d,8o. Under TOC, the
same schedule can be applied to gross book value f!xpressed in current
dollars: PEP, =: d,BuO + i)l. Since the depreciation schedule is applied
10 grOliS book value, an} schC'dule that c:>.haUSts an OC asset m JX!riod T will
exhaust a TOC asset in the same periQ4.

Example. Suppose $1000 is invested In a new asset. The nonunal cost of
capital is 15 perc~nt, consisting of a ti percent in~tion premium and a 9

percent r~al return. Under DC regulation, imes10rs shOuld receive the emire
cOSt of capital in current income each :year, or $150. Under TOC, investors
should rl:'ccive only the real rate of return (i.e., 9 percenJ) in current income
and receive the inflation premium (i.e.. 6 percent) iII a write-up of the nne base.

In the firSt year, this amounts to a $90 return in current income and a $60
increase in the value of the: rate base. This $60 must be vlewcQ as a reinvest
ment of after-tax mcome in the rate base itself. bec-<1UliC it is simply an
alternative way of taking the Income that would hav~ been gramed as current
mcOme under OC regulallon.

Since the $60 ill reinvested income, investors are allowed w earn the COSt of
capital on thIS investment m the following year. investOrs also mUlit be
allow~d to recover this reinvested 81noum in lat~ years through higher
depreciation charges than would aClTue under OC regulation. If the rate
base is depreCIated by $75, but mvestors are only allowed $50 when allowed
current revenue is compUted, investors are shortchanged.

It is important to distingUish between r:lte base depreciation (the deprecl
auon aedueted from the rate base and uSc:d In calculatmg requir~ current
re\'enues for regulatory purposes) and book depreCIation (depreciation L1sed
in reports to shareholders Or to the lnt~rnal Revenue Service).lO Rate base
and book depreciation need not ~ cqual.lI

Suppose the in"~j;tment in our example IS subject to lO-year strOllght-line
depreciation. The example is given in Table I and Figure 1. In the OC elise
current eamin~ eqllal15 percent of the rate base, which declines by $50 per
year. Total cash ftow equals current earrongs plus deprecIation. The TOC
c-"se is concc:pruaUy just as t"'4SY, but looks more comphcated. Current
earnings always equal 9 percent of the fate bas~. Deprecianon equals $50
inflated at 6 percem for eacn year tnat has passed. Regulators set tariffs to
generate the e>,pl:ctcd cash flows "hown, which mcluCle r~co ...ery of cl:1pltlll
reinvested in the ratl; base. The prl:"sent value of both the OC and Toe cash
flows equals $1000 when dlSCOunlcd at 15 percent Thu~ both these cash
flows incorporat~ a tair return

a. Choice of Index

So far we have drawn nO distinction between the overall rate of inftation
the mfiation Investors arc worned abOUt-and price changes for specific
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assets. In principle, rale base wrne·ups should be based on asse~-or industry·
specific indc~~s, not the general price 1evel.lhhis is done, the rule for assessing
fair return under TOe regulation has to be inlerpreled a Ihtle differently.

Suppose i is defined as the rate of change of repluct'mem COSt. U TheQ
current earnings, deprcciation, and ratc base wrile-up can be compUted
exactly as described above, providing tbat r, the real opporrunity cost of
capital, is defined as k - i. For example, suppose me replacement COSt index
b foree-asta! at 8 percent ~nd general mflinion Cit 6 pcr~eD'. In Table 1, wc
used a 9 percent real cost of capital based on a 15 percent nominal return and
the 6 percent general mflanon rate. However, If we gIve investors an eJlua
2 percent write·up, we mUSt give them 2 percent less in current income. The
firSt three yeaTS under TOe regulation would then look like lhose shown in
the accompanying tabulation (compare Table I). Thus mves~ors get less
than the r~al opportunitY COSt of capital in current earnings, but they make
up tbe Shortfall by a larger rate base write-up. ThIS is exacdy what should
happen In eqUilibrium in a competltlve industry where asset prices arc:
e-xpected 10 increase at more than [he rate of inflation.

CW7t'nt eus/. Rur~

r~QI £ammg$ Deprn·.""Dfl FloJ ... Jku~

7000 5400 11400 1000.00
:! 7J.82 58.32 /30.14 1026.00
:; 73 411 0299 13647 104~ 76

Current Income should be baSed on the Cl.lrrent nommal COSt of capita!
and t'xpeclt'd inflauon; however, the rate base wrIte-up occurs at the end of
the period and shoulo, In pnnclple. reflect e),pcnenc~ inflation. Thmk
again of what happens unoer competinon. s"y. to the owner of an ilpartmem
house. Rents for the neM period, t to t ,.. 1, l$rc forced to the It''cl at WhICh
current mCOIDe plus expected apprecialioQ JUSt covers tbe nominal oppor
tunity co:;t of capital, but actual current income and appreciation may be
mOre or It-ss than expected. The apartment owner must bear the fisk of
unantiCipated changes In l1panmcnt values relarilJe fD ocher as:iers.

The regulat~d finn's OUtpUt pnce should likeWise be calculated so ex~ted
~'urrent income plus appreciation jLlSt covers the nommal COSt of capnaL
Actual L:urrc:nl income may be higher Or lower, dependmg on demand and
op~rating L:Osts The actL1aJ write-up may be higher or lower depending on
the actual change 111 th~ r~placemeDt co~t indell..

ThIS ll::adS us to a possible problem 10 nor using an mdustry- or asset
,;pecific index. If the rate base wme-up reflects the el<. PO$t rate of general
inflation, th~Q inv~slors in regulated firms are insulated from changes in
n:/QlilJt: pricc£ This raises practical questions that are taken up later m the
pap~r.
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In. THE FRONT-END LOAD ANO
ITS CONSEQUENCES

Earlier we noted three goals of regulators: fairness, COSt efficIency, and price
clliciency. Both OC and TOC regulation can allow a fair return, If nuu-ket
condilions pennit. In fact., regulation using any conslslenl and systematic
rate base definition yic:lQs a fair rate of return as long as investors expect 10
ClU"n the coSt of capItal on the rate base chosen. Thctdorc, the chaux bl:twccu
regulatory SyStems must USt on other iSSUe>.

In this section we discuss the chief disl1dvantase of OC regulation. its
from-end load and its balancing tal1-end shonfall. In the following section
we will consider whdher TOC regulation is a pracncal alternative.

A. The From-End load

When mfiation is rapid, DC regulation leads to pnces to consumel'$ that
are far OUt of line with what a compemive finn would charge. This 15 a grave
faull, because: thl: aim of regulation is not only to offer mvestOrs a fair ratc
of retUrn. but also to assure "that consumers pay fair prices.

The source of the problems created by OC rl!gulation IS then hlSloncal cost
accouming does not approximate the: value assets actually have in COm
petmvc, unregUlated mdustries. Values based on hIstorical CO:ilS can be
grossly mIsleading whcn inflation is rapid, parnculllrly lor long-lived asse"ts.

Eramplt:. The distOrtions created by OC r~gulation involve Big Money.
ConSider a new dectric generanng plam COSting $1 billion. Assume that the
plant is depreciated lincarly over 40 years, initial tax-deductible interest
expense is 5160 mdhon, the marginal tax rate is 50 percent, "the real COSt of
capital is 6 percent, and inflation is steady :u 10 percent. Each year's capital
charges must cover current earnings, depreClallOn, <1nd tax~. Capital charges
In the first year under oC equal ( 16)(1000) + (\000/40) + (.5)[(.16)0000) 
60] = £235 ffillhon. Under TOe, firSt year capital ~harges are (06)(1000) -t"

Il.lHIOOO/40) -t" 1.5)[(.06)(1000) + (Ll - 1)(\000/40) - 60] = $88,75 mIl
lion. The front-end load 1$ S146.25 mdhon. Innial OC cap1t~l charge'S arc
over 2.6 limes the TOe ~apital charges.

Of course, thIS front-end load 1S evemually offset by a t811-end shontall.
After 30 years capital charges are $77.5 milliOn under OC reguhmon tlnd
$1092-4 mIllion under TOC regulation, a tail-end shortf.dl of S1,014.9
million, or S58.2 million In CODSlam It = 0) doHars.u

Table 2 shows order-of-magnltude projections of tariffs for the proposed
Alaska n:ttural gliS pipeline. The from-end loaQ in transport:iuon chl:lrge~

IS c1e'arly C'videm.
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TrJbJI:' 2. Proj~cted Caphal Charges and Transportation CostS
of Alaska Natural Gas Transmission S)'stcm

(figures in biIJions of dollars)

1987 J9Y'J 1007

Depr~IaUon 3t 4% of 1.6 1.6 16
'nltlal r.te: b-1>(: (540 1>1I110n)"

Income: ..Da .ptC:l'Int ;>1 ."1 9% 55 :l't oj

of net rne: D4sc:
T"",co; :II 50% of oe:t income- 1.6 07 02

TUlul 1l.7 4.7 2.5

f lid, OJX'nltlDi. ana 0.7 1.4 27
m..inle:niOnl-': cost$'

T%j IIQII.J.PU"U'WfI ~osr 94 6 I 52
COst pcr tno"""mJ cub.c leet tMCf) r~oo 7 SU 6.70

111780 Illillion MCf thrOuanp\.l1"

COSl pe:r MCf ,n 1200 390 In
~Llnst;lnl 1':187 Qoll.>n"·'

• ')tarhll!!.n 1987. Rat. 11..-••o"luan 8ccum"I.. lcd ..110,.;111<'1: fu, ll\(e:r~1 Gunn. <:on''f""l,ul1
• 7~ ,oll;ll,un ~>sumeQ.

• Tr..n.pon"llon 1:001 01111. Poco IIDI meluClc ""'eI\IlQQ pm•.
Sow,c•. hg..rc:> , .."phtd by J.rDme Iiab, Cornell Un,••r.il,. Tl\oe: fOrCl:3St...r. no. """",! On a Clctll.lcCl
.,mul..l,On or IDe: prOJC<:1 "nel .ncrc:fure: &IIoulcl be t ....o:n ll> rUul!""ppro",'ffi.ol,on.

B. Mixing A~s~t:i of Different Vintagt!s

in these e>.amples, as in all our discussion so far, w~ have [raced incom~

over the 11ft: or a single asset. Many regulated ventures are essentlaUy :single
assets-Ihmk of lhe Alaska oil Or gas pipelme~. Olhers make extremely
large, lumpy capital outlays-think of an deemc utility bringing an "tomic
generating Stauon into the rate base:. However. otner n:gulated firmS-it
local telephone company, for e:ll.ample-are smooth mj:ll.turcs of assets of
dIfferent ages. And some industries, slJch as truckmg. combine the assets
of many firms in a single Hitt' bureau in calclllann~ the rate base and n1te of
return. Dot'S [he front-t'nd load go away in these cases')

The anSwer 15 maybe:: a firm m a 3It'l1dy State under OC regLllauon may
end up with II net from-end lOad Or a net tall-end Shortfall. As Table 3
illustrates, it de:pends principally on whethl!r the TOC mnalion index IS

growing fasler or slower than [he: ge:neral fatr; of inflation. If the:: TOC index
is growing fastt'T (Panel Aj, ao DC firm in r;quilibrium WIll probably have ;l

perman~nt from-end JObd. for example, in Panel A, if the rcal rate of annU<al
investment growth 15 zero and aSSe:IS laSt 10 years, OC firms will overpnce
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Table 3. Deviation of Original Cost from Trende4 Original CO$t
Equilibrium Cash Flow with Different Inflation Rates"

(percem of the most recent annual inveSlment)
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their capital assets by 13 percent in equIlIbrium, given the other assumptIons.
if the TOC index 15 growing more slowly <Pand P), OC prices tend to be toO

low in eqUilibrium. If the TOe jna~x /tnd milation arc: Identical (Panel C),
the answer depends on the rc:~1 fate of investment srowth rdaUve to the real
cost of Cl:lpItBJ. Even In this case, It is only When the: st~ady r~l groWth rate
ekactly cyuals the real cost of cl1pnal th::u OC regulation yields the right
price-the price that equals the: true COSt of the product or service provldeQ,

The odds of reachmg this ideal, in which OC ~nd TOC yield the SClme
price to consumers, .seem pretty low even in a steady-state *orld. The odds
that DC regulation dIstorts conSUm~r price:. In the st~aay 31lilc Ilrc corre-
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spondmgly hIgh. The odds ofdistortion are even higher in th~ real world. for
example, even a large finn may have distinct subparts of its business regulated
by separate local commissions, !lO that it!i asset!i are fragmented for rate
making purposes. Also, we show below that an increase in the ratc ofinftatiou
causes a discrete Jump m capital chargell under OC regulation. If one were
in an ideal stead)' state with OC and TOC charges the same, an incre~ in
the inftM~on nne would add an immediate from-end load to OC finns, and
the r~tum to tbe steady stale would rake years.

In whllt follows we concentrate on regulation of single assets. Most of our
points apply also to a regulated mixture of assets, e)\.cept in the unlikely case
that mi).ing eliminattS the distortions of OC. We continu~ to label these
distortions as "front-end load'" and "tail-end shortfall," recognizing that
these expressions may not be strictly accurate forregulated mixtures ofassets.

C. Consequences

The first and most obVIOUS problem c3Usc:d by the: front-cnd loud is tlult
charges to customers are greater than the true economic value of the asset's
~~rvICes in the early years of its life. ThIS imposes a heavy burden on con
sumers when inflation is rapid. Of course. exactly the reverse snuation would
OCC4r after the asset has been m service for many years. In thIS case, customer
chlirgcs und~r OC regularion are below the true COSt of serVlce.

If the utIlity is completely protected from competition, it may be able to
charg~ distoned prices Without having much effect on consumption Or the
allocatlon of resources. This ideal is bard 10 find in practice, however. Even
If no etfcl:ti\lc competitior. exist'S in the immediate market, competition in a
later stage: of prodUction may limit the prices a regulated firm can charge.
{Thmk of the Alas~ oil Or gas pipelines.) And lnany regulated companies,
~uch as those in transportation, face significant competition in [h~ im~

mediate market from both within their industry and from alternative
sOUrt'eS of transportation.

With high inflation. OC regulal10n eventually must encouragc OVl:r
utjJ~tion of older a~sets and discQurligt! utili2ation of newer OnCS. This
could lead to poor investment dCClsions. -smCe mvcstor., w1l1 realue that
demand for a new emram w111 be artifiCIally reduced by OC pricmg. (Considc:r
the diffiCUlties facmg the Alaska gas pipehne.)

The long lives of mllny cllpnal-mtensivc investments ">uch as plpc:lin~

amplify the dlSlOrtlOn~ cau'>ed b~ pnces based on DC rate bases. In mdustrles
with rapid asset replacc:m~nt, the book valu~ of assets will Slay closer to
their true economic value. simply because kss time passes bt!fore the assets
are renred and new assets purchased.
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IV. FEASIBILITY OF REGULAnON BASED
ON TRENDED ORIGINAL COST

This section considers possible administrative impedimc:nts to regulation
based on TOC and responds to the practical and theoretical arguments that
have been advanced against it. We believe tlull the Impediments can be
overcome and the arguments ~nswered, However, we do not conclude that
TOC is best for all regulated industries. W~ have consJdered its upplic-,nion
in detall only for oil pipelines. There may be hidden problems lurlc.iog in it.s
applical10n to, say, electriC utilities. Also, we do not consider the admin
istratrve costs of switchmg to TOC from an establilibc:d methodology. Thesc
costJ; might outweIgh the advantages that TOC regulation would generate
once installcQ.16

A. The Traditionall..iterature

The dISCUSSIons of OC vS TOC in the standud tex.tbooks of regulatory
economics do not address the front-end load of OC regulation IS Further.
they often address not TOC as we have defined it, but historical regulatory
practice, in which "fair value" and ~reproductioncost" often n:heQ on engi
nt>eringjudgmems. Although Bonbnght and Kahn recogniz\: the dlstmctlon
between a trended rate base and lin engmeering eStimlue affair value,lo their
arguments against the laner are uscq eVen today agamst the former. 1

; In
particular, a TOC rate bl:lse is often referred to as "fair value," suggesting
regulation as pracnced before [he HoIX' Cleci:sion. and as may still be practicea
In some slates. The phrase ~fair value" i:> llnfortunate; bec<1use it contriblltes
to confUSIon between a sensible procedure sllch as TOC (as defined here) and
regulatory schemes based on ad hoC' and probably inconsislem adjustments.

We conct'mrate on seriolls potential objections to TOe and ignore
ob.lecuons duected against "fair value" approllches. 18 For the momtnt wc
will assume TOC uses an index. of reprOduction CO~t., to trend the rate base,
since the strongest objections are directed at thiS cl:1se. 19

The argumem against TOC Secms to run as follows. TOC attempt:> 10

replicate perfectly competitive pricing, but it cannOt do so except in long-run
equilibrium. We live in an imperfect world which is not in long-run equi
librium, so that ~second best" considerations suggCSt that perfectly I..'om
pemive pncing may not be right even in principle. Even in long-run
eqllilibrium, TOC will not gIve: thl: right pnce in the presenL"C of ~conomles
of scale and technological chang~. finally, TOC regulaTion is costly and
difficult to administer. Therefort', ~ocie~ is bener off sticking with OC.

Thus, thn:e major issues ~re raIsed to show that TOC cannot achle"e
competitive pricing: economies of scale, technological change:, and dis
equihbrium in the real world. There has also been debate over whether lind
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how to compensate inveSlors for inflation, and whether eqUil}'holders
deserve write-ups on the dc:btholders' share of the rah: base. We address
thes~ issues in turn.

1. Economi~ ofSCAle

Where: scale economies eAist, long-run average costs exceed long-run
marginal COSts. Optirni:ll pl"i~ A~ bl:1ow lOlls-run a"eragc COSlS. TOC
regulation attempts to set pnce equal to long-run aVeTag~ COSt, higher than
the opnmal price. OC regulauon is alleged to Set prices that are lower, and
thUl> closer to the Optimllm. Why lower'? Because the OC rate base is smaller
than the TOC rate base.:o

The llrgumem misses the front-end load of OC regulation. Early in an
assc:l's life, OC tanffs wlll be fanher above long-run marginal COSts than
TOC tariffs. Funhermore, the relative (real) distance between regulated
price and long-tun marginal cost will change every year under OC, even Ul
c:qullibrium (where n remams constant under TOC). Thus achieving socially
optimal pricing would seem to be mvre difficult under OC than TOC because
the optimal subsidy must be recalculated each year.::·

2. TechnologlCQIOumgt

This argument ass~rts tnat TOe wHh a r~production cost inde~ aims at
th~ wrong largeJ. The goal should be to measure the value the rate base
woula ha¥e in a perfectly competiti"f~ industry. This would be the replacement
cost of those assets: the cost of duplicating the productive c;lpacity of those
assets usmg the most efficient available technology. Since the COSt of recon
srrucung the e~is(ing assets is different than land usually assumed to be
greater than) the cOSt of replacmg the producUve capacity of thOSe assc:ts,
TOC IS ~ bad idc:a in principle.

Our response is threefold. Fim, whether or not t~chnologica) change
introduces senoUS differences between reproduction and replacement co)t
is an empirical issue. We advocate a serious reeJl.ammaUon of TOC on an
mdustry-by·indusny baslli. not a blank.et adoption of iI. Where technological
change is especially significant, it ob-viollsly should be considered in decldmg
whether to adopt TOe. Second, some kinds of technological change can be
Incorporated in a reproductlon cost mde~ for ellample, the ICC's indeJl. of
Tl:production costS for oil pipelines is in pan based on COSt bids by plpehne
construction ~ompanies using today's conStruCtIon memods. Thcre: is nO law
of economi'-"S saying that decent <lpproximations 10 replacememcost are
forever out of reach.

OUT fundamental objectlon to this argument, nowe'Ver. is thal n makes no
s~nst' whatsoever to argue that technological change implies that OC rc:gu
lanon IS bener than TOC regulation The: appropnate response 10 assets that
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are becoming Hlpidly obsolete is a replacement COSt indeJ( or, if that is
infeasible, more rllpid d~preciation.JJ ifan appropriate <lepreciation schedule
is chosen, there IS no need to try to ~rry·riS a proper end rdult throl1gp
choice of DC.

DC regl1lation in practice creates TWO distinct problems: (1) biases due TO
mflation (the front-end load) and (2) biases from overlooking technological
change:. TOe regulation can cure the fir5t problem. Any cures for the ~cond
problem can be applied just as easily und~r TOC as under DC regIllation.

3. DlsequlIlbnum

We read Kahn's second best argument agaInst Toc23 as follows~ most
industries are cyclical and imperfect in pracllce; semng prices equal to long
run average COSts (i.e., using TOC regulation) for regulated industries need
nOt be: right in this circumstance, by traditional second best theorems; and to
find the "right" price, one would need to know aU relevant own-price and
cross-elasticities of demand; therefore, the apparent theoretical case in
favor of Toe falls apan.

If thIS IS in fact a correct reading of his argument. it is tru~ but incomplete.
ObVIously, we cannot c:laim that TOC would yield the "right'" price in such
CIrcumSlanccs. But the relevant question is not ~ht'thcr TOC give; Ttll:
theorencally perfect pnce. but whether the TOe price IS closer to }>(rfectlon
than the OC pnce. As Kahn notes earher, the dlffenng lIme path of OC from
unregulated industries is likely to lntroduce serio~s market distonions.:l"
Second best arguments do nOT Justify OC: the status quo may be third best
or worse. Thus, while TOe is nOt necessanly "right,'" there are Strong reasons
to believe that oe wlU n~c:ssarily be "wrong."

4. "ProtectlOn" from Inflation or Deflation

In hIS exammatlon of the: hIstory of regulation, Kahn finds the advocates
of OC or TOe switching sides, depending on Whether the economy is in an
inflationary or dcftlltionary phas~. Regulated companies wllnt TOC in
infiatlon~ry times and regulatory commissions want TOe in deftationary
times. Why do they care') Each method can give a fau- return. Answer' the
debaters typically assumed the same rate of return would be used, regardless
oflhe rate base. Thus the debate was not so much between oe and TOe as
bl!twecn OC and somethins else.

AD early Qebatc: between Monon and Bonbright was concerned with
whether investOrs had an mherent right to the prou~cllon of the real value of
tneir property from Inflation. rc:gardless of the rate of return or rate base
meIhodology 15 Monon .l1rgued that they had suC'h ::J right The position of
Bonbnght and Kahn is revealed in {he followmg statement from K~hn's

book "as long as investors are infonned in advancl: of whether they WIll be
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explicnly protected against inftation (or, by use of an original COSt nne base,
against deflation~ they can in fairnes~ be left to Utk~ that f~ct into ~ccount in
the prices they paid for the stock at the tlme of purcbasc....26

Try to see this debate as the participants saw it in, :lay. 1960. The infianon
rate was uiVlal by today's standards. Ne"erthclc:ss, reproduction coSts
exceeded historical co~ts, because of the rapid inflation in the 1940s and early
1950s. Moreover, interest rates were held down by the Fed~l Reserve
System through 1952. Imestors in utHities haa nOI r~eived tnftauon com
pensauon In current income. Thus, reproduction cost'!l advocatcs were
calling for a write-up of the nue ba:ie to cover ellpeTienced inflation, and to
compensate- a group of investors that had suffered relative to investon in
unregubned firms. Kahn and Bonbright's response goes against reu-oactive
rate-making, not against TOC.27

5. Trmding All of the Rate Base

Bonbnght And Kahn arc willing to accept trending provided a general
mflalion mdex IS used. Kahn, for ~~l1mple, says .211

If. nont'lht'lt'Ss. the lIo"ernmem Goes ~ant 10 llc;\JU$\ ~oc"nol13er re\l.lms. In \/le mlcrl:St
of f..in!""•. II can <10 :so J"SI ::is well ~nc;\ With f;&r 1I:5S ll:UlUlgl: 10 UIl: cn'iclcn.:y of tbc
regulluory proc"b~ b) v.H) lng (theIr part of) the pt"TlIIJ~lbleBle of rct~. or by ;apply.
,n& som.: son 01" pnce ina"" nllmt><=r 10 u\" \ol.1J doUu. of pcrmillclJ net Income Ii c •
l''1J4<ly ,nl"Ol1Ie]liS opposed 10 USIUS tile rcprOl3l1clion rate l)"e

Bonbnght takes the pOSition that the equity poTtion of the rate PaS!! should
be trended if regulators find it difficult to offer a high enough ratc of return
to ensure fair compensation und~r origirntl ,"OSt.

29 Thus. both r~commend

Trending equity only. This brings uS to a different issue.
It ill 'WIde!)' viewed as unfair for equitY investors to receive write-ups on

th~ pan of lhe rate base that is debt-financed. However, this view overlooks
the inflation compensation embedded in the Interest rate. For example. if the
real intere5t rate is 3 percem and the mflation premium IS 10 percent, bond
holders will demand 13 percent. EqUitY investors., as the firm's owners, must
pay the full market interest rate, mcluding thiS mflanon component. OUt of
thc firm's current operating earnings. Under DC regUlation, they recoup the:
inflation premium paid to bondholders from the inflation premium in
current operating earnings. Under TOe, they recoup from wme-ups of tl1e
debt-financed ponion of the rate base. It IS not '\mfair" to allow only a real
fate of return on the debt-backed pOnIon of the rate base, prOVIded that
inftatioll is compensated for in the rate base Itself. Where the compensauon
for inflation takes place (that lS, 1D the rate base or 1D the rate ofrc:turn) makes
no marc; dlffer~nce 10 what i5 -fair" for the dePt-backed ponion of Ihe rate
base than lt does for the equ1ty-backed poruon of the rate b;u;e.
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If the nHe of inflation changes after initial financing, e'luhyholders gain
(if inter~t rates go up) or lose (if interest rates go down) relalive 10 bond
holders. Such risks are routinely borne by equityholders m the unregulated
sectOr. While equltybolders have gained more tban lost over the postwar
period, there is no guarantee that they can continue to do so. The inflation
preIIllum in a bond's interest ratc clcarb is fair at rhe rime rhe bond is issued.
The bondholders lend volumaril1' , presumably after Ii rational look at the
prospects for mflation.~p

Finally, nOle that trendmg ani)' the equity porfJon of the rate base ~s

equivalent to regulating the equit)' poruon on a TOe basIS and the debt
ponion on an OC bam. That 15, since the debt-baclccd pornon of the rate
base does not grow with inflation, the firm's inflation compensation on this
part of the ratc base must come in higher current earnings as in oe. If TOC
make:> sc:ns!:, we ought to go whok hog with it

B. Administrative Costs ofTOC

Perhaps the most t~mng argument agamst TOC has been the charge that
it is costly lind diffiCUlt to adminiSter. Essentially, the prc:vious argumems
That TOC is less than perfect are only a preface to the conclusion: "and since
it cOStS so much, it is not worth the effon:'

There are thre~ administrative steps required under TOC that are not
reqUired under OC. After deSCribing these steps, we will pOint OUt a serious
adminisuauve burden of OC that has not been addressed In the traditional
discussIOns.

1. Finding rhe Index

TOe regulation requires a reproduction or replacement COSt index (or
inde}.es) for the assets ohhe regulated indUStry. The ideal is an inde}. matChing
what the asseTS of compemive, unregulated firtns in this industry would lx!
worth on average. In some cases, il is possible to approach this ideal and
administrative procedures may alread} e"ist That do so. For example, the
ICC has routinely reponed a disaggregated cost tndex for oil pip~lines

:l1nce: the 1940s.
A substantial initial investment could be required to create a good

reproduction or replacement COSt mde:ll.. In some: C<1Se5, there may be no
practical way to devise such an index. If so, one could look for a publici)'
avall",blc inde:,. of a broader seCtOT of the economy that is a reasonable:
appro)'lmauon of construction ~OSt') in the n:gulated industry. Finally, one
could drop the goal of a rc:productlon or replacement cost rate ~t: and
Simply trend the a'Ssets u:.ing a general inflation index, aqjusting depreciation
sl.:hedul~ 1f necl:Ssary TO capturc tcchnologlcal change Or shifts in relative
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asset prices. This last option seems simple and 51nughtforward, and it does
solvr the front-end load problem created by chlmgrs in the g~nerlllprice lev~l

2_ Cal04~titlg the Real Rate ofReturn

The second administrative step is calculating a real rale of return to be
applied to the TOC rate base_ Current regulatory hearings devote the bulk
of their effon to c:dculating a nominal rate of r"lurn for the DC rate base.
This las\> 15 truly dlilkult. It is often solved Wllh what is poInely called
"e>.pen Judgment." Nevertheless, rationally derived esUIDales are available
Given an acceptable eSIl1U8te of the nominal COSt of capital, one must then
deduct the inflation premium to obtam the real COSI of capnal There is less
unc~nainty in estimates of the inftation premium than in estimates of the
nominal cOSt of capital3

I

Another approach IS SImply to estimate the real opportunitY cost of capital
directly. This 1S rarely if ever done m regulatory proceedmgs, bUlthere 15 no
reason why It could not be, and s~"l;ral reasons why the task may be easier
than n appears, once teething pams are o\'er:

1. The so-called -DCF" moods for estimating the opportumty cost of
capital should work Just as well wnh real as with nommal da~.

2_ The w1dely used "comparable earnings~method ,"WlOr be used to set a
faif nominal (ate of return when there IS sigmficam mfiation. A switch
TO TOe regulauon would remo\'e one of the senou'> obJeclIons to thts
method. This issue IS discussed further below.

3. The opponumty COSt of capital is lik.~ly to be more stable in real than
in nominal termS.

4. Regulators admmjst~rjng a TOC system would hil\'e the :;"me cbeck
they rely on no~ (the rdianct:' is not always l:Aplkil~ WI! know thllt
mark~t \falue equals nne base value when investors expect the fum to
earn its COSt ofcapital on its rate base_3:l UnQer OC regulation rate bliSe
approximately equals net book value. Thus, if Stoc!c price eJ!.ceeds book
valul: per share for firms under OC regulation, the regulators have good
grounds fOr reducing the allowed rate of return. Although this rule
cannot be applied mc:chllmcal1y,n n b an invaluable: benchmark.
Regulators could just as well compare the market \falul: of Ii fum's
';t:curiucs3~ to its TOe rate buse

3. TWlds in RdarWf P7 ice$

We have generally assumed that the expected rate of general inflation and
the e>.pected rate of inflauon of rcproduct1on or rcpl"cc::mcnt cast an: equal
on average. If 50, [he rate of currem earnings on the TOC ratl: blisc should
equal the real COSt of l"apitaL If not, the TOC current earnings Tate
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shoulQ equallhe real cost of capital plus the difference between the avc:rnge
rate of general infiadon and the average rate of reproduction COst inflation.
For example, if the real rate of return 1$ 8 percent, the expected future a\'erage
rate of general inflation is 12 percent, and th~ expected average rate of repro
duction cost inflation 11 percrnt, the: rilte of Current ~rnings Which should
be allowed a TOC regUlated finn should be 8 1" (l2 - I]) :: 9 percent.
Conversely, if reproduction COSt is expected to grow more rapidly than the
general rate of intiaIion, tbe rale of current earnings :ihould be lower than
the real cost of capital.

The: problem. of course. is to forecast the expected rates of general and
reproductIon cost inflation when they differ. Such forecasTS may be difficult
and costly. Even if they arc easy and cheap lhey are Ukely to be conrro\'ersiat

We cannot reach a general conchlsion on this issue. Asset prices grow at
ditferenr rates in different mdustries in different periods. Trying to forecast
uends m relative as:ict prices would indeed involve some administrative
COSts. On Ihe other hancl, the usc: of It well-eonstrl1cted reproduction COSt
index will result In better relauve pricing decisions than use of a general
mflation mdex. and these benefits are greatest in precisely the case where
thIS addnional fore'-1lsting Step is most likely (0 be needed.

One practiC".t1 approach to this problem is to inmate TOC usmg the best
avaIlable estimate of the real COST of capital. ;\nd monitor the industry's
performance over time to see 11' adjustmems are needed. If the market
beheves that long-run general inflanon Will fall short of long-run TOe
inflation (and if the real COSt of capital is eslimated correctly). there will be a
syslematic l!,,~eSS of the market value of the firm's secumies o\'er the raTe
base value. Given such evidence, Ihe comnussion could then reduce the
rate: of current earnings.

Note: tnat thiS test is the same offered above to see If the real cost of capital
has been estimated correctly. A systemauc e"ces:i of market o\'er rate ba~e

value: signals that the overall ret\lrn IS too high; but it cannot distingUish
whether the overall return IS too high because the re~l cost of capital has been
overestimated, or because TOe inflation is expected to e);ceed general
inflation. Fonunately, the remedy is the Same for either e);planation: reduce
the rate of current earnings.

The fallback posmon IS to trend the rate b!t$c by Ii general inftation mde".
This would Still elimmate the pncmg dlStonions from the impact of general
inflation under OC reguhmon.

There is a practical objection to usmg a gl:neral inftation inde~-:Sl1Y tne
Personal ConsumpTIon componem of the GNP de6ator-to write up the
TOe rate base. We have aSl;umed write-ups are eX. pO:it, based on experi
enced inflation. With a reproduction COSt inde);, investors are e>i.posed 10

uncertainty about relatIve pnces. even If lhl: expecttd rate of lOcrease of the
reproduction cOSt mdex equals the e"pected general inflation rate. Writing
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up by the ex POSt change in general inflation eliminate'i uncertainty about
relative prices and could make the regulated assets an anracdve inflation
hedge.3S Thus, the regulated firm may receive tOO much protection from
infunion-more than a comparable compedti\'e firm would enjoy.

There are tWO respons~~ if this problem is viewed as signi1lcant. One 15 to
reduce tbe cost of capitaPO The other is to "put some in&tion risk back inn
by writing up the rate baSt! by the expecrf!d rather than e1 post inflation. This
gi vcs the same degree of protection against inflation as under OC. (Note that
lhe fair current return under OC includes a premium onl)' for expeeted
inflation.)

The second choice has something else going for it. Refer again to the
problem of estilWlting the real COSt of capital by subtracting an inflation
premium from the nominal COSt of capital. A mlsestimatc: of the ~xpcctc:d

inflation rale would lead to an unfairly high or low current return (assuming
the nominal COSt of capital is correctly measured In the first place). However,
ifthe same estimate ofe>.pected inflation is used 10 write up the rate base, then
any excess or shortfall m current income is exacrly offset in the wrue-up. In
faci any inflanon estimate would still sive a fair overall return, proliiding the
nominal opportUnity cost of capital is correctly measured. Of course, thIS

docs not imply the mflatIon t:stimat~ can be made arbitranly. The bener the
inflation estimate, the kss temporal distortion of prices charged consumers.
Moreover, varymg the inflation estimating procedure from year to year could
result m arbitrary shoft-run cash flow fluctulttions that are COSIly to bOIh

the company and its customers.

c. AdmilUstratlve Costs ofOe

The adminislrativ~COStS of TOe regulation are offset b}' a quite c!itferem
COSt incurred under OC regulation. Nominal COStS of cclpital ftuetuate as the
rate of inflanon changes, even if the real COSt of capital is strictly constant.
This in principle requires a regulatory heanng to adjust the OC rate of return
every time the rate of inflation changes. While: a prltctical form of averaging
could probably be worked OUt to reduce this administrative workload to
~ome degree, the kinds of dramauc ftuctu:nions in the rAte of !nfianon wtuch
have been obser\'ed over the past decltde strongly suggest that frequent
regulatory hearings under OC regulaIion are virtually un:lvoulable.

fair OC regulanon also amplifies the impact of fluctuatIng mflation on
couSl1mer prices. S~ppose the rate of inflation mcn~<1ses from 0 to 10 percent
without changing the rt:"41 cost of capital of 10 percem. Figurl; 2 show~ the
path of fair earnings under the two regulatory systems, assuming that in
flation begms in year 5. Under TOe, the fair (dollar) return underlymg next
year\ pri<..'cs will be 10 percent higher Than it would ha"~ b~en under zero
inflation. Regul~tors fOLlSt I~t the OC firm's rate of rt'turn rise from 10 to 20
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percent or fall m then responsibility to offer regillated investor$ a chance to
cam their cost ofcapital. But if regulators do so. they are Hkely to encounter
vehement protests by consumers. who simply do nOt Scc: such dramatic
r~ponses to inflation in the unregulared sectOr. One author qucsnoned
whether regulators actually would be able to raise rates o(return to 20 percent
or more and concluded. "[t]hey will have lltout beam if they dO... 37

What if regulators do not hav~ stout hearts'! What ifthere is regulatory lag?
Specifically, what if rates aTe nOt adjusted until year 7? Under OC regulation.
investors wOLlld lose $)0 per year for two years. Under TOC regillation. these
jnve-stOrS would lose $1 in )~aT 5 and $2.10 In year 7. This Jllusuatesa general
point, that if re-gubtoTs are slow in recognlZing accelerating inflation, the
loss to investors is lesli under TOC regulanon.

RegulatOry lag is a fact of life:. If regulatory lag is constant (two years, for
example), investors bear mote of the risks of uncertain 1Oftation UDaer an DC
system. IfIhe regulatory lag iii longer when inftation speed~ up than when 11

slows down. investors wi1l10se on average as inflation ftuctuates. and they
will lose more under DC. As a pracIical maner, the pressure on rr:gulMors

EA~NINGS laoU.,u

25..,...----------.,.---~--------~---__.,

20

15

10

5

Iilm'"95 Rllqu"eQ Unoer
oc R.,..UIIIOR

l
S20 f---"'----------?.......----

S1Q

0

i 2 3 4 S 6 7 8 9 10 11 12 13 loa 13 16 17
A

Sloe 1O~o Inrl.tloll r5ARS
InoeUCQ Sl~m ".'e

F,gure 2 The- Impact of Sudden Inflation on E;.trmngs ReqUired Under
Original Cost and Trended OngJPal COSt R~te Bases.



..

105

to resist rate increases IS probably higher when inflation accekrat~;

regulatory lag may therefore be longer in that case.
Thus, an OC system poses a dilemma for regulators: they cannot treat both

investors and consumers fairly. If they play by The rules of OC regulation,
they sock consumers wnh a fluctuatmg from-end load. Consumers who are
used to the way competitive prices behave naturally consider this nO[ only
P'Iinful, btU also tmreasonable. If regulators try to se~ prices that consumers
would con~ider reasonable, they shonchange im-estors.In practice regulators
:-iel:m to c-nd up making neither side happy.

II IS easy to exhon regulators 10 abandon thiS unh:1ppy compromise and
to sock It "to consumers In order [0 give the firm a fair chance to earn its
nominal COSI of capital. h is more reasonable to jlJnk the regulatory system
that makes the compromise necessary.

D. Other Issues

Sevc-ral I"urther issue'S req uire brief discussion' (1) debT financing for firms
regulated under TOC; (2) the longer payback period under TOC regulation;
(3) the effecT of income taxes under TOC; (4) whether TOC al~o exhibits a
front-end load; (5) the possibility tbat CUrrent earnings arc: worth more than
rate base write-ups; and (6) the interpretation at" book e-arnmgs under
TOC regulation.

l. Drbt Snvicf UTlder TOC

inflation compt:nsation for bondholderli come') through an increase in the
market Tale of imeresl, JUSt as inftation compensation comes In current
income under OC reguJalion. fair curr~nt earnmgs on a new asset under
TOC are below the initial earnings under OC. In other words, there is a
from-end load on debt serVICe, but nOl in CUrrent earnings und~r TOC.

Of course, debt service under TOC regulation is no <1iffc:rem thOln that
faced by unregulated compames in the private sector As shown earlier,
TOC regulanon most nearly replicates the pricing lmd as~et value panern
achieved m competitive. unregulated industries. firms m such mdusmes
successfully raise :lnd servic~ debt. TOC regulation by Itself present~ no
probkms of debt service that are not rouunely solved in The private seclor.

We can nevenhele~s anticipate at kast a temporary pmch for regulated
firms with young assers and high debl ratios New oil pipchnes. for example.
h;tve often been tinltnced at debt ranos of90 percent and higher. Tnblt- 4 gives
an example assummg an 8 percent real COSt of capital. 7 pC'Tccm mflatlon. a
15 ~rccm nommnl cost of c~pjtal, a 90 percent debt ratio. and a 10 percent
nommallmerest rate. for ')implichy we also aSS\.lmC nO dcprecu!Uon ~nd no
debT principal repayments. IThis makes the table l:l "worst-ca:oe" c=xltmple by



•

106 STEWART C. MYERS. A. LAWRENCE KOL8E, and WIl-UAM 8. lYE

Table 4. Current Return V~. Interest Expense:'
Under OC and TOC Regulallon4

lnll/Ill 'teu, SuJh teat'

TOC Rcglll:llion
Rate bax- 1000 1501
Current return at H~ 80 120
lm<:rQr' -90 -~

/'I1!1l1lCPm" -10 ·dO

DC RClllJllitlOn
Ratc~ 1000 1000
Current rctllm ~l 1S~-;. ISO ISO
lp~<:r~ -~ -90

Ncl JIIcomc +60 +W

• Illil'lOl.ll'~"lIO""l· ~IOOU No C1"Jl1'"'"'I'OIl or lkC>' pnlK.P"! r.p",n:u'RtJo
• 1l"1C b;.$e "ppn:<."1llla at 7";,; pcr )'c.r for () ,c..r•.
• !Hl% Clcl>l "I 11l% oDlCrtsl.

minimizing ~a~h flow and keeping mten~st ~yments hillh.) und~r OC
regulation the finn shows a 560 book profit., but a $10 book 10$s Linder TOe.
The TOC syStem gIVe<> a book proht later $30 in year 6, for ex.arnple.

Of course, mmal Cotsh flow is more: impOrtant than book Income. In
practice, the first year of TOe depreciation plus allowed current earmngs
~ho\.lld ~o"er interest eApense. In later yc:ars, cl1sh flows under TOe grow
more rapidly than under OC because bOlh th~ reltc: base: (and henc~ Ihe
current eaming$ on that rate base) ~nd depn:ciation on the rate base are
<tHawed to grow with the rate of inflanon. In the long run lenders may be
jl1l:lt as well protected under TOC regulation as under Oc.

However, if the lower Initial c:arnmg::; and cash flow tlnder TOC are viewed
as a probkm, Joan contracts could be red~ignc:d to reduce iniual interest
expense. Ideally, the firm would pay only the real imerest rate. with the
princi~l wnnen up (0 reflect inflation. Less radical !steps lirc to defer prin
cipal repayments. or to set a lowc:r coupon rate at the start of the loan and a
highc=r rate later. Of COUrse these adjustmems only help for nL"W loans.
Renegotiating eXisting bonds would be dIffiCUlt.

It might help to recognize the rate base wme-up in book income. In Ihe
same way that e:kctric utilities report their allowance: for funds used dUring
construction (AFUPC, Ii:. l:urrcnt book Income. The riltl: balie write-up i~ In

faCt a rein"estmem of income that otherwise could ~ taken as <:urn:nt book
return under DC regUlation. It should be treated as earned income tl1at IS

Immediately plowed back into \hI! company.3~
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2. Payback

The payback of the initial investment is always slower under TOC
regulation than under oc. This means that firms regulated under an OC rate
base are less el\.posed [Q some forms of ~regulaIOry risk." For example, an
adverse cbange in regulaIOry procedure some years after construction would
impose a smaller loss on an investment under an OC system. A grea~

prOpOTllOn of the in...e:otmenl':> c4:5h flow would 4lrCAd)' hii"C: b"n reca...ed
than would have been received under a Toe SYSTem.

The same POint can be made about other rIsks, such as an unexpected fall
In demand or in the supply of a necessary input. A good analogy is invest
mem m countries known to be polnically unstable, where qUIck paybacks
arc: pr~f~rred, other things equal, because: of the threat of expropriation.

If the prolonged "exposure'" of assets under TOC regulation is a real
problem, regulators can compensaTe by allowing either ma shorur deprecia
ble life, (2) a nonlmear deprecialion schedule With more rapid early rate base
wrile-downs, or (3) a hIgher rate of return than would be allowed under OC
re£ulation.

3. Income Taxes and TOC

DeprCC1<lUOn charges allowed for rate-makmg purposes grow at the same
rate as the TOe r:1tl: b"SI!, bllt Income tU. laws permit onl} fi~ed book
Jeprcclation in computing tax li<:lbilit) We )hould cansidc:r whether this
in"alidates Dllr claim that TOC replicates the competitive markc=t.

Wilh one possibk- exception, it docs nOt. Un,c-gulatcd firms face the S<lme
lax laws. In equilibrium, their prices must permit recovery of invested capital,
including that pan ofrheir overall relurn taken as appreciation in aSS¢t value.
if some of this reIurn IS taxed solely because mftatioD has rescaled the dollar,
competitive firms' pnces in equdibrium mUSt recover these laxes also.

The potential excepuon arises because the economy is nOl 10 equilibrium.
Feldstein has rccently arilued that a Jump In inflation causes a one-tune loss in
stock values, because higher effective rea! tax rates result under current
law.39 Whether thIS is IrLlc depends on Whether managers can pass along
the higher re~l taxes to consumers through higher prices. FeldStein's mood
as:iUmes they cannot.+u

TOe is structured TO permit such pass.through of 13,1lf':>. If Fel<1stein's
model proves valId (i.e., if unregulated managers for some reason cannot pass
along some or all of the extra taxes), investors m TOe firms may receive
somewhat better protectIon from thl::. t~x risk than unregulated Investors.
On the other nand. unregulated in"estors will g~in morc Ullin TOC invators
when inftution dc-clines if this model is correct. Also, if the TOe indUStry faces
compeuuon from an Llnregulated mdustry and Feldstem's model 15 correCt,
it lTUiy prove impossible [0 pas:> alons the full tax increase even Llnder TOe
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In any case, the long-run tc:ndc:ncy for TOC to match unregulated pricei
remains. H the: present income tax laws actually do result in capnallosses and
gains for unregulated investors when inflation changes, TOC investors rna}'
be e>.posed 10 less risk. This would result in It somewhat lower COSt of capital.,
but docs nOt seriously affect the other points we have made.

4. Does TOC lifWe II Front-End Lurui?

A recent paper by Navarro, P~terson, and Stauffer argues that ralt:'
making methods should be judged againsl the standard of level real tariff~.41

By this standard, they find TOC (which they ~..all an -Escalated UtililY Rates
(EUR) formUla"') wanting because early real tariffs (before much depreci
ation of thl: rate base) are higher than laf~ real tariffs. They provide a
formula [their Eq. (3)] by which they sa) level real tariffs can be calculated,
assummg pipeline throughput IS constant and the useful life is known
with certainty.

Level r~al tariffs clearly result from a special case of TOC, in whIch
depreCiation charges over time are adjusted so that the sum of before-ta>.
return on total investmem plus depreciation is COnstant in real termslassum
ing oth~r operating COStS grow at the rat~ of inflation :lnd throughput IS ill

tact constant). However, it is not clear that level real tariffs could ever be
applied strictly in practice, and In any ca~c: such a tariff schedule would be
el'onomically appropriate only in a very special sct of circumStances.

The b<l:sic idea of level real tariffs is to trelit the investment like a nome
mongage In an inftationless world, and tben c:scalate the rc:sulting payments
each year to relkct cumulative actual mflation. The chid practical problem.
which the authors do not acknowledge, IS that th~ir procedure appears 10

require advance knowledge off\.Hure effective lax rales ovt:r the whole life of
the asset in order to compute tbe correct level real caphal cbarge. If eft'ective
tax rates change-perhaps because the company mcurs a ta), loss in a future
year-then the "level" real tariffs must be: adjusted to provide investors a
chance to earn the real COSt of capital thereafter. Navarro et al. were a bIt
naive to conclude that such changes can be reftected automatically onc~ the
initial tanff is set, wnh no fllrthl:r a<1miDistrative burden:~2

However, a procedure for making these ta),. ~dJustmen~ could possibly be
worked Ollt. A more fundaml:ntal issue is their claIm that kvel rcal tariffs
ought to serve Mas the normative 5tandard ... because they cquali2e real
opportunity costs over all future OUtpUt or thToughput."~3This standard II)
not generally corr~t, because the economically corn~ct depreciation schedule
lS almost never the one that tries (0 equahze the re::tl sum of current earnings,
dcprecianon, and taxes in each year of the project's life.

Such a deprecianon schedule is economIcally .llppropriate only under th~

very strong Implicit assumptions of Navarro et al.. WhiCh i:1mount to the
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Tublt' 5. Economic Depreciation with Constam Rate ofTecbnicaJ Change"
(percentage of initial investment)

R4,e DI Tct:hnu:aJ Progru:s (4)

Ycar (l ... o <I ....01 d:; .02 <I '" .05 d - .,0

I 06 1.5 2.4 5.1 10.0
2 0.7 1.5 2.3 4.9 9.0
5 08 Ib :!.3 42 bb

10 11 17 2.2 33 39
20 2.0 2.1 2.2 2.1 1.4
30 3.5 3.1 2.6 1.6 OS
40 63 4.11 3b 1.4 02

;1ntlcipal1on of no changes in capacity utlbzauon (I.e., demand), no antIci
pated discrepancy between industry-:ipecifiC cllpitsl goods pnc\:S ~nd the
g.:ncral r<tte ofinftation, and nO anticipated tl."ctmical progress. For e~ample,
cOnsider a pipeline that expects con:>Iant cx~cfed throughpPt.44 However.
technical progress is expected to reduce the real COStS of new assets relatJve to
old assc:ts. Then, in a competitive industry, real annual capital charges would
decline at the rate of COSt reduction, along a path that required the capui:11
..·hl1rg.:s on old assets to match the initial capital charges Oil the new. morc.:
proOuclivc a:isets.

Tabk 5 show:~ how imrodLlcins technicsl change cause:i marc a~cc1cratcd

deprcl:iation charg~s. Ignore ta~es for simplicity. Suppose real capital chargo
arc cx~cted (0 decline by d percent per year over the life ofth~ asset (be,-=ausc
there is a d percent rate of technical progress). Then the appropriatc cconomlC
deprecilllion schedule for different values of d are shown in Table 5. The
sC'h~dl1leshown for Ii = 0 reflects the zero rate oftechnkal progress implicitly
assumed by Navarro et al. Other assumpnons lead 10 very different relll
depreciation schedules.

In general, the appropnatc depreclauon schedule IS determined by the
e>;.pected time-profile of producu\iity and real asset COStS for e:lch investment..
Le.... d real {:lflffs can be appropnate, but certamly are not in general. In an
l:tctu:Jl >lppil~lion, the "normative :;[:ind:nd" i~ likely to n::quirl! ;l faster
writ...·otf th:m that advocated b}' Navarro et at.

5. ",r( Currmt Earnmg.:> More Valuable Dum RAte Base Write-kps?

In theory investors are mdIfferem between reahzmg cash e;irmngs and
allowmg 50mc of their earnings to compound. But many businessTtll:n or
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invesIOfS would, as a first reaction, prefer current earnings to rate base
write-ups, solely on the groutlds that -a bird in the hand is worth twO in the!
bush" However, if they StOP to think they wlll realize tbat the first reaction is
wrong If this is its only justification. The reasons for this follow.

First, the rate base write-ups should not be thought of as a deferral of
earning<> but as a reinvestment of earning<>. Flrms willingly reinvest earnings
when they find an inVe~tmMtoppol'"tunit,Y offering an expected return equal
to (or greater man) their opportunity cost or capital. SimIlarly. I:),ecuuves
and investors in regulated firms will readily reinvest earnmgs in the rate base
(by accepting a lower fate of current income) if they can expect to earn a fall'
retUrn on the written-up rate base, assuming the fau rate does not change if a
TOC approach is adopttd

Second, the sacrifice ofCurrent income under TOe regulation should be no
greater tpan would occur in competitive, unregulated mdusme5.

Third, there IS no evidence that investors would pay less for a finn
generating Income from Tate base write~ups rather than curr~nlearnmgs. The
old Wall Street tradition that InVe5torS prefer diVidends 10 capital gains is
.:>.ceedmgly difficult to prove in careful statl5tical studies.45

To summanze, there IS no reason why current income i~ mor~ desirable
per se than appreciation in value due to rate b~se write-ups. The only cruclal
pOint is thaT the regulated finn mUSt exp~ct to be allowed a f~ur rate of return
on whichever rate base is chosen.

6. Comparis{)n of Reg14/aua and Unregulated Eumings

It has been alkged that regulated earnings WIll be difficult to compare to
earnings of unregulated compames unlc:ss OC I-egul~tlon IS adopted.40 11
is not dear what these comparisons are to De used for, pUt they would be no
more difficult under TOe than under oe regulation.

In facI, tbe book earnings of firms under TOC may be more Dellrly
comparable to those of unregulated finns than the book earnings of firms
under DC regulation. The reason for rhis i5 simple' both TOe regulation
and competition in the Llon.·gulated sector compl:nsate investors for inflation
partly or whony through appreciation in asset value'S. HowevC'l". not ~1l ofthls
appreciation shows up when book income IS ca1culated.-+7 But under OC
rcguhttion. ",0 compensilnon for mflation .;hows up In book mcome·-there
is nO 8s~et appreciation In addition, lhl: ume fl<1tt&:m of book earnmgs under
OC regulation differs from the pan.:rn found m compe-tltive mdu~anes.

Book earnings are a bi:lsed meaSUre of true earnings in inft.::lt1onary urneS.
But the klOd and e:l<lenl of book income biases under DC regulation differ
from the boot In(:Ome bil:1st:s of Ilnregulated mdusmes Boole earnmgs under
DC r~gulatJon arc therefore flor dlreCll} comparable to book earnmgs in the
unregulated sector. If one for some reason Wished to ..:ompClre paSt book
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earnmgs ofreguJat~dand unregulated finnsle.g., fora "comparable earnings"
TeSt), it would be som~what kss difficult 10 do so for firms under TOe
regulauon since: the kinds of biases in book ~arnings arc more: ncarl)'
comparable. '

V. MIDSTREAM SWITOIES OF
REGULATORY METIlOD

A midstream switCh beTween fairly applied fc:gulatory approacnes that
stans the new rate base as though the new system bad always been m effect
WIll generate either a windfall gain or wmdfall loss for investors. SWitches
from oe to TOe gen~rate windfall gains for imestors at the expense of
consumers. Swnche:s from Toe to OC do the revene. However, it is not
difficuh TO develop procedures for switching that avoid windfall gains on
either side of the f~nce

Example. oe and TOe rate bases are The same only for brand-new asset:>.
For assets in use durmg pt:!riods of inflation, the rate base under TOe wm
always be larger than under oe because of past compensation granted to
investors for Pl:lst inflation (see figure 1). Any "midstream" SWiTCh in regula
tory m~thod therefore creates either a windfall gain or a wmdfall loss to
Investors.

This is easily shown usmg the l:l1rlier numerical example. Assume the fir::;(
nme y~ar~ of the investmem's lift: are under TOe regulanon. The cash flows
are as shown in fig\.lre I and Table 1. If" switch is mad~ to OC regulanon in
the temh ye<tr, the rate base drops back to net boole 'Value, and the cash flow
stream revens to the return allowed under oe regulation.

The rate base in the tenth year under TOC regulation would have equaled
$929.21, hut the rate base IS actually written down to $550, and cash flow
decreases from $173.17 to $132.50.

If rc:guiation offers a fa If rlitl; of retLlrn to invesIOrs, the market ""lue of the
regulated firm Will equal its r~ne base. Therefore, any cnallge in fate base
alters the valu~ of the firm to invt"Stors by the same amOunt. A switch from
Toe to OC imposes a wmdfall loss on investors equal to the differencl:
between the TOe and oe rate bases.

This wiodfaI11o$:i occurs even in cases where immed1~te current earnings
"rl: mcrcased by a mIdstream switCh from TOe to oe. Such an anomaly
would Occur if the shIft occurred after the first year but befor~ the "crossover
point" shown in FIgure: 1 Such a midstream sWllch would appl:ar superficially
to benefit the investor at the expense of the CUSlomer because of The im
medilltc mcrcuse in earnmgs. Ho~t!ver, if a f!:lir return is being allowed under
TOe regulation. any midstream SWitch to OC regulation confiscates the



112 STEWART C. MYERS. A. LAWRENCE KOLBE, and WILLiAM B. TYE

reInvested return that bas been given in lieu of the higher immediate return
gramed under the first years of OC regulation.

Ofcourse, a switch in the other dir~tion,from fairly applied DC regulatioQ
to TOe regulation, would be just as unfair to consumers. In this case, after
nine years of regulation in which consumers provided a front-end load in
retum, the nile base would be arbinanly wrinen up to $929.21. A 9 percent
real return on this rate base would represent an increase in earnings to the
mve~10r 81 a tunc wh~n consumers shOUld legitimatel)' bcreahzmg the
tx-ndits of their Pl:1St higher payments under DC.

Compensated Olanges in Regulatory Approach

Compensation for switches in regulatory approach so dlat both investors
and consumers are trealed fairly is accomplished by simply settmg the mllial
value of the rate base under the new approach at its final value under the
old approach-

Soch "compensated SwitChes," howc:ver, requIre unmediate changes in
tariffs that finns, customers, and regulatory commissions may find p~ling

lind um~C'ccptable. For example, a SWItch from ICC regutatory procedures
for 011 pipchnCli to OC regula'non would reqUlJ"e imm~qiatc: tantl" increase$
to main~in the same rate of return. because the ICC procedures gl\lC: panial
compensatlon for inflation through rate base write-ups. The convc:rse IS also
tru~: a switch to a regulatory framework allowmg a larger proportion of the
[otal inflation compensation in the rat~ bas~ must be accompanied by lower
tariffs If the same r;tte of return IS to be maintained. ThIs may argue agamst
such switch~ on old aSsets now under OC, since they would hccomr: ~v~n

more underpnced than they are already.
The effects of such tanir adjUStments may make compensated C;hlftS un>lC

ceplable. One compromIse might be to apply the new rate base methodology
only to new assets.

VI. CONCLUSION

The traditional debate on choice of flUe base focusedpnnclpally on the
difference between estimated ~fa1f value"' and aCll.l3.! cost approaches The
actual cost standard 1S now ~mvcr~any <tccepted. The argument has Shifted
to whether these costs should be measured at theIr net book value (original
costj or whether thIS net boole value should be trended for inflation {trended
original cost). WI!. haVe! ~hown that the tradnional arguments 3gainst
trendmg the rate base are seriously defiCient, partlcular}Y m times of hIgh and
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fluctuating inflation. If one were starting to regulate a new industry, TOC
regulation would be preferable to OC regulation in almOSt all respects.

However, most regulated industnes nOW use the OC method.. The U'ansi
tl0n from this method to TOC could be COStly. Whether these COStS wl11
exceed or fall short of the benefits from TOe regulation ~ an empirical issue.
Each inqusuy will nO doubt face lipecial problems In implementing TOC.

Nevenheless, it l~ clear that the costs of OC regulation and the 'benefits of
Toe regulation have been b~dly misjudged in Ut~ past. Thus. closer ex
amination of the COStS and benefits of switchmg from oe to TOC regulation
IS warranted.

APPENDIX:
RELATIVE ORIGINAL COST AND TRENDEO

ORIGINAL COST CASH FLOWS IN
STEADY GROWTII EQUILIBRIA

The problems with OC cash flows are most dramanc when inflation rates
change sharply or the ratc of investmt!nt is sporadiC. Howevcr, it is natural to
lisk whether the problems disappear m a steady-growth equilibrium. This
appendi", address~ this question.

We assume a Steady real growth rate, g, inflation rate, i, real COSt of capiUlI,
r, asset lIfe, T, and a straight-line depreciation schedule (OT rate-m:tking
purposes. We further assumc a continuous lnvestment process has achIeved
equllihrillm. This requires investments going back T penods, growing at <t

contmuous rate g, so that lnVcstmem is at the ann~al rate of $1.00 at thIS
Instant. AU suhsequent cillculations are in constant last-mstant dollars. We
mitially assume the rate of TOe rate bas~ write-up equals i. The current
TOe r:l.1e base in constant dollars is

I - e- 1T 1 - (l + gT)e- GT

= g Tg2 - tA.l)

where depreciation is at rCltc ljT. Thus. the depreCIation l.1ish flow })\.'"f

penod is

DEpTOC = f: (1) C-~I dt

1 - e- sT

Tg
(A.2)
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Expected cash flow per period under TOC is thus

CFfOC == rRBTOC T DEpTOC

{
I - e- rT 1 - (l + gT)~-VT} 1 - c- 1T

= r g - Tg;l 1" Tg (A.3)

= (!) (g - r)(l - e-·T
)+ T 2 .g g

{f [he straIght-line depreciation schedule correctly reflects the productivity
and risk characteri:>tics of the assets, (A.3) is also the ellp~ted eqUilibrium
cash flow to a competitl\'l:, unregula.ted finn under these assumptions.

The corresponding OC Tille base is

(A.4)
1 - [1 + (i + g)T]e- I..... 1T

T(i + g)~
=

i T g

The OC depreciation per penod is

DEpOC = S: (f) e-11e- a dt

(A.5)=----Til -t g) ,

and equilibrium OC cash flow is therefore

C~c = lr + i)R8°C -t DEpOe

r T i 19 - r)(l - e-\; TlIl1")

= g + i 1" Ttl 1" g)2 (A.6)

The deviation between the OC cash flow and the TOC cash ftow IS found by
subtracung tA.3) from IA.6). Rearranging the terms of [his expression yields

D == CFOl' - CFTOC

= rT i _.:. + s - r[1 - e-1IT
•
I1" _ (l - e-STlJ

g + i g T (g T 1)2 g;l' tA.7)

It can readIly be seen thaI 0 == 0 when r ;; g (or if i = 0). If g < r, D < 0,
so that OC ImplieS cash flows that :lre pe~nt'ntly~low the: economic value
of the n1lC base's servIces. If g > r, D > 0, and an OC firm bas a p~manem
fron[-~nd load. Panel C of Table 3 in [he main teAt shows values of D for
alterative values of g and T, ~ssuming r :: 006 and i = 0.10.
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(A.I" )

(A.3' )

The sign of 0 is le:>s c;en&in once the assumption of equal rat~ of general
and TOC rale base inftation is relaM:d. letling h be the rate of TOe nue
base wrne-up, and defining p == g 1" h - i. {A.l) i:5 modified to become

RBTOC' = LT[l - (~)]e-Ilt!-("-'lIdt

(1 - e-pT ) I - n + pTle-l'T
p Tp2

Depreclatioo is sImilarly redefined with p replacing 8 in (A.2).
The rate of return allowed on TOC in thiS case must offset any difference

between general and TOC inflation. Defining q 5 r - h T i, TOC
eql1ilibrium cash flow becomes

CFTOC' = qRBTOC' -r DEpTO("

q (p - qHI - e- pT )= - + ~------=--....;.p Tp:

Then 0 becomes

0' ;: CFoC - CFrOc'

r + i q ls - r)O - e- 151"'IT) lp - q}11 - e- pT )
= -- - - + (A.6')

g + i p T(g -;- \)2 Tp:

Note that p - q = g - r + 2(h - \), sa that no s\mplc: nl\e for tindmg
D' = 0 is apparem. A~ a partial SUbstitute, Panels A and B of Table 3 In the
maIn text provIde values of 0' for h = .12 and .08. respectively, tor vanous
\lalu~ of g and T, with r = 0.06 and i =- 0.10 as before. For vailles of g clOSt!
to r, jt appears that h < i implies OC cash flows that are tOO low, while:
h > i implies DC cash flows thal are too high. relallvc lO the compeutivl:
equilibrium.

Ob\flOusly, one shOUld not make 100 much of the nUmeric.11 values in these
tables nor of the precise assumptions underlymg the formulas. What should
be dellr, howevcer, is (hat the tendency of OC to generate the wrong pnceli
docs not evaporate e"t!n under 'Heady grOWtl1. OC regulation giVes the
right price under mftation only for a resmc~ed s~Cial case (g = r; h == ll,
Or by accident.
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NOTES
1. \lcnfied Slaron,eftr aa4 R..bunal SI~loM81UofSrow.l1'l C My"fOI. U S f.,q~",1 ~n"rS)

Rcgl<llllUry Coml11Jlisloll, W.lJoam>· J',pr LUic CotrlPDn)'. OOC~Cl No~. Ofl.79-1. ~l "I., spon50fed
b)' MaraUloll Pipe Line Company ("M1e~Tcmmon)"') I\ltno~l'h th.s pllpt"r dr.tws Ilcilvll) on
thai tcStlffioll)'. It IgllOre::S mllDY of Ihe SPCCl!it: problems eDl;u ...n~rc:d mlh;&l c.ue Therefore n
l11i1Y nol rcpreSCtlt the "lcWI of Mllr.ttAon P,pe LiDl: Cot1lJ*IlY Af\cr W5 paper lIfa5 ilrsel}'
""rin~, fERe ~lIea an opillioll ilIlalc 1982, \.IpnolCling the conunllCd application oCthe ICC
memoclolo~for oil pipelines a5 far as valuation of the rate ba5C IS concwmcd. But fERC pro
po~ a chanse .11 me rnethoooloS)' for ClCtenmnms me al1o'lllo4 tllte of rctum on lhlll nltc bi1~

Early ,n 1984. Ill" U.S. Courl of AppealS (DC C'n."WI) o~rtumcd tile fERC tkci~ion anCl
Cmlc.:i:.ed the COllunllecl ~e of me ICC rneUl040101lY A~ tni> So"" to press, tile ISSues rllse<1 .n
ltus paper are 3811m under re"'le~.

2. For a Cle~ltl1 deKnptioll 0" Ice prOC,allreli, sec: me ~til11on}' of Jesse C Oak III

fA Parl£ 308 bcforc lh~ IDtcrlitale Comme:rce Com~s.oD. :lpPCllde<1 tu the: ,,~nfietl St:ltcmellt
of Thomas C SpaVIns III WIlliams, JUly 1979 The lCC prO~llre$ bOd Clo""n to a comple>.
mlxluTC of ongillal c02>t lln<1 rn:odcd ongmal COlt.

3. $C'IIer..1 recent p..p.;p, na"e qi~1I1i=c1 ~ume ...pcc~ of TOe or prie-:-le::vcl ..4j~t<:Cl

aCCOutnll.S. None an"mpts a comprehC:Il51"e $uT1iC)', or eMS up I~vorm!l TOC :ilS tnOrougbly
llt~ ,""c au Tht: piopcrli mchltle Myron J Gordon, "C<>mp:lnlion of H.slonClll Co~[ ana Gener...1
Pnce l-c"cl AClj1l5tcCl COSt R.te Ii."" ReSllh,tioll," Jou,lIal pf fvr.(Ulce 32 lDec<:mber 1\177),
lSOI-1S12, Ro~ft E. I\nl1el'5on ana O"vla E Mea<1,"A Comp:$rl$on of Oflilnal Con :lOd
Trende:d Onllmal Cost Rlltcrn3k.nll Metll04~:' l.IOpuDhshed, 1981; Ron:lld E. White, "The:
El:ODOmll'~ of Pnt:c Lev"l I\pprccliltlun:' pllper prneutc4 3t the low) St3tc Un,vcrlilty Regula
lOry CunfereDl:C'. Mlly 1981. J. RhOdcS FOSk'r. "J\ Cntlqlle of !lIe H",lorlc.U-CI1Trcnl Cost
MethOd of E>lming~ Reglliloliolb," £Drnmg1i &'gkIQIWIl UIltJ.,r Ill!tauo1\ (W.~ninSton, 0 C
Insutute for the Study of RC!lulatlon, 19112). J RhO"Cl~ Fo~ler ",n<1 Ste."n R HOllnPcrs. eCl .
J. Rllo..ds Fo~t~r. "Rdorm of EconomIC Rt'j!ulallon-Canlldl:lD PlpeLlIC'S:' l''Pdmt: &l1",Jt.o

lion aI.a Inftar~o71 All LI>Q/4QI/on of iar!lf Lc""JI1lg (Montreal McGill Uni¥er..ilY, 1982).
R. N. MotTIson and R J. Schw~, ~ ,,,nQ P. !'i"Yarro, a fo;tenon, ..lUI T· Sta~cr, "1\ Cmu::\!
Cornpl1nson of Ut.ht)-Typc Rate-Mllklllg MelhodololllCS in Od Plpc1ln~ Rcguilltlon:' 11.·1/
Jowmal oj" £COflOnlll:s 12 (Alllllmn, 1981), J!l2-'t12 Tne I,,~t of th=c p.p<:r~ eAplicitly rejc>:~

TOC In 1&"Or or another approach. baS«l on lmplicil llssumplions thai C1m Dt: hl"nl)' unrt:lhsuc:.
We (hl>L:u~~ tht'St' ilSS ...mphons belOW.

~ ThiS corro;spon4s to Ill.. leSII! ~tan4 ..rc1 of ··comp..nollie e..rnins~;· ""t1.ch ..tems frol11 tne
Slipreme COLa< ~ wCll-J.:nO\l<n St"lernePI UlOlI "11)l1e f'l'llJlll to tn~ ctj<lhy /lolCler ..hOuiC Dc com
me:n~urale wltn retlltn~ On In"eStments m OIlier t:mcrprises na"IU& corTCspon<1ms riSKS " tSce
Fcd"'/AI Po".:, CCJmfTk~~.un C'l uS. V. "u~ Nul..,", Gus CIJ., 320 US. 591 :It p. 1>03.) Til", Inlc:r·
pretatlOn "nCl ..ppliClltllOn of tile Hop.; drt:l~lon .n te:rInIi of !in~nl"C thCOry IS 1I,""n In Stew:lrt
C M)cr~. ·.'l.pph.:allon of f.n..nc~ The:ory 10 Pllb\lC UwhJY Rate: C:.scs,'· 8C'11 }uH,,,ul 1~1

£CO"OtflIC! utId MutlQlICr1II:II1 SC,CII<:C 3 ISpnng 19721.511-\17.
5 In plillciple. it clelermino U1", r"'llim 10 ..II jPvctilOn, dC'bt anI) cqUIl)' I;,k.e:n lUllethcr.

In perf<:cI ~pltal m..rlcet' Ulc o"erlOll CU~I of C"pll4l doc nLlt <kpc:nd otlC.lPll.L1 strlld!lrc: Tbcre:
lIrt: ~p"clal prOblems Clealett by tracJtlon,,1 r",g<l!..lory nC.Jlm..nr ot t ....c:~ ...nc mrercat co~r~, b...r
we ignore lh<m "nlilialer .n the: p:>pcr.
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6 We a..~m~ k to be constallt over Uitle, IlIUlougll UuS a' Dor Il~ary lO lh~ proof.
7. Fairness is ddillcd 1Jl leI1l\S of expectaraoll&, nol ~112lIUotlli Acr~al tatnll:lg5 Ma)'

CAceeQ or fidllihon ofe),pecU(l eamillg:>, a.z; lo~ jUi Uir fqIwlawry prO(%$s is fW'. The ~~ibilit)

of lOiS J5 COJllJXUol>tcd for lJy me nsk premIum built inw tbr opponunny cost of capnll. or
cour~e, regulators cO\Jla elimillalr ulIPpc:ctcdly high or low ra1C6 of ltrUnl Jh:r the t'lu=t, bolt
onl)' if d1c) arc wdlina and able ro ma" Ulc fum .&lUIl:-fn:t: anVesrmenr.

8. We ral;e DePT as illcludmg ian)' :saIVilllC valllC.

9 In tho: te"'l of Ule papeT. "'e ddillc r ..~ Ie - '. whue ItS e"pcc1t'l illftation Tho: P~I:M: "Ill-
.iun'hip ,. IT" - (I T f)(l T '), 00 U~ T .." ..." •• I\OtwQlI~ II: i - r(l T .) - r T r •.

Tllat i6, ....e illt:lllCe tile cross prOOl!cl ri in Cllrrept e.>mmp. nu~ as proper alia Ilce~.bccIo.lbC
w,tb C1lsCrCte compo",nQlQg the current ummSJ 011 a. j. &ctlUllJy n:(nvcd :st r T I A "rc..l··
return of r(1 T I) Ilas to lle :.lIow~ 10 compensate for one pcriod'5 mA;,l:IOP. NOk lnlal h01C1J1l11
tile inft.l,on nile I conStaot IS nOl nccc:.~ lO Ulr pOlJllS ma~ In thIS IOttl0u..

10. We assume tIl..I boo~ ilCCoul111ng procWIlte5 "01110 be Ute RUle: IIl14t:r TOC ~ unaer
OC reglJ1atioQ Cllollx of book aa:oumillS proccdufCS Iiboll\d lIor be allo"CIO ro afti;cJ che chQ~cc
bc:twe..n OC ana Toe r"g~liluon. HO\1lever. regulatory lTc:aWlrlll of Ulc: 1Il"C:5rmelll ta" credit
:II1Cl accelerated tal. qc:prCClii1100 c:m won;en or sliglltly IIlIhg-"te the: OC front-enCl load.

11. Sec Wll'le. op CII . I'or a ae:lailco ai:oe ....IiJon of l$CC0~ntIll8 prot>lemc; Ular ,,"oulO Ile ell
counterea in ;, .walch to TOC resulation-tIle diltcrc:tu::c bcrwc:.:n book. and r.lre b~'" oeprec,a
l.on 's onc oj' mall}'

12. The .de31 .nae.... WOl!ld lr<lck. wbiat lhe firm', asset "a1ues 'wo",ld I>C if It "'ere lIPfcg..JateQ
1>111 opcr.s1lnll.n .I compelilive man:'cl- A ".rcfully cOlllorrUCrco rephlcemem COSl 1JlCle~ is prOll
:obI) ttle clo:o<:St we C;in !let ro UlJS Ideal R.eproauclion L'OIt mClab ;ire c::ls,er 10 constrUCI, bur
stall f",ru1e:r from the'lC1cl11.

13. The pl>tlll will contnh..lc: (1000) (I - 7~) =12S0 mUlioli 10 .>Q OC roll" ba~c: ;snd (1000)
(10)°(1 - .7~) = £.4.362 million to ~ TOC rate !lase. The fall 4QI"'r rehllU. oU3"'lTling do:bt
al.o i, bcmg retued hnearl¥ over 40 YClon;. ~ ( 16)(250) ,.. (1000/40) T (.~)I(.10)12S0) - 15J =
S77.5 million for tnc OC rate: base. ane (.06)(4362) T U 1»)'(1000/40) .,. (.5){(.OO){43ll2) T
(1 LJ

• - 1)<1000/40) - lSI = SI0924mtlhoDforthc:TOC~lobli5e TneS1=C"lclolL.uol\.. ~gnore
the pOSSlblillY of a t...... au .illliiall" basect on accelerated ,1cprcc'ilIJQD or the ,n\lenmenl 1&" Credll.
",hlen shoul<l affect capital cll"rgCli un'!er OC and TOe by tile same .mo~f1t The TOe c-.\Icwa
lion a~.",me, tne o:xc~~~ of rate b..sc over I>oo~ depr~"liahoD woule be C1cemea lll~alllc 1>)' tile:

IRS. We ~oores$ tile problc'ms of earl)' eebr ser-.acc JUlC1erTOC later 10 the plapcr.
14. In bCI. TOe res"l"uon IS our "C'CunJ cbolce for 011 pIpeline:. Sec MYCT5 T~llm.:Jny.

flr:.l cno~Ce was a moa,rieQ velliion of tr"dll\oD:J1 ICC proceClurcs. Tne ICC proc<lC1l1r= n...e

many of TOe·li good fe"l",~~. 11lmou£h III waterQCI-l1o"'JI fonn It se:c:ml:d ~,cr to clean up
ICC procel1url:li than 10 s\1l,rct! to.\ nc.. , pure s)'stcm.

15 O"r 1l1cra1l1re re\lleW ~ p..".,-d pnmarlly un ~hree lea(4nll reAIPOQ"'" J ..me.. 8onbrighl.
PrlflC,plef oj PlJJJ,c Uli/il)' I4lles (New Yorlc Cul~b.a Unl"eflilty Prcss. 1\1(1). ClIlarle.
Phillips, T" ... Ecoflom", vi R"'!I"'~lIOfl lHoml:"woocl, Ill.. IrwlO. 1\169); &IlCl A1t'rc(1 l'..>nll, Th"
£con(Jm,csojR.tJul""u". Vol 1lN~ Yor.. Wile)'. 1970). OtllerSOIU'CCS&renOtcl1 ... Uo:;Co~"ry

10 ~onbng!ll. p. 161. &nC1 Kann. p 31:1 l}onbright cntl~,nS ,no,scr,mlllare U>c of Inc Ie:rm

··fa,r \/:ll"'c." ana Kalin 3pel,tical1y nores th:lt tlle: circ\1hsnty .. rgumenb 00 nOr 1ll'lSe for ~

Ire:nded r"le b.lse.
L7. Sec, for e....ample. tbe dlrecr tCStimoDY of SeymO\lr Maollclmer (Pp. 3-D, 10-11l). Jonn

W. W.lson cpp I)-IS}, ..n<l M1C::h~ell. lIco lP Ib), IJ S fede:r.u Energy Re~ullitory <':onI1I11S
,jQn. Wlll.;;,ms p,pe Lll\e Co .. Pock.et !'los OR 79·1 c:t al.

III for eA:1mplll. Manhelnlcr cIiti~,zo tn" Imprec,slon of s:nSlnCl:rmj; e,t'lIl.llc:. Wil>.:J1I
"'ronSly "".rrh that nprOC1YClIOn co.t nC\..'C•..ar.Jy 1> .I v31ye of scn-lclllana tIlerefore clrL"UI.lC1
concept, •• ao<:~ lleo. These ar~lImC:Dts arc ,ITclt:\/;Jnt for" fate b...c Uen~eU by an t:)\ogc:nou~

1Il<lt:x



1'18 STEWART C. MYERS, A. LAWRENCE KOLBE, and W1'LLlAM B. TYE

19. A TOC ra~ b1toc i. l>Oltl~limclir~furl:d 10 as rC!'Pr04UCtlati COSI ne:w (!tCN) W~ rditJ.P,
·'TOC." beCa~ RCN canlOlso~ ,,11 ~1I11111C:cr'S f~lt valllC emmaro., ...ruch WI! 40 nOJ 4l!fe:ncl

210. Sec Kahn, pp. 118-121, aM Bonl>ng!ll, pp. 229~232. Bonbrls}ll alSO links I/IiS issue ~o

tlU: polic), l& J1iDllcpl we will DOt pursuo.
21. h IS possil>le; JhaJ me dp,lolllaDll of OC regulation cOllld re~"Cl; ttle price; cllilrgccl to

10n~D rtl<lr81naJ COSts Ifa mp.tllre of~~ IS rCJlllateC1. The oads agllQSl this accioem seern
qui~ ~Sb. S« pp. 'i3-9S ~bo"c.

22. Kahn ll'CognlZcs ttllS tpp. 121-172).
:D. Kalut, pp. 112-U3.
24. K.abn. pp. 110-111 K.alln in l!lili ~l;zilon assuml:ls th:n an OC ra~e: lI"se ...h,ch I.

''''''a' lJa>&n .. TOC rAle b3Sc: ncecss3flt)' Implies DC [.1nft'li......b,L"h arc 10W\'r \h~n TOe ~TlIt·s

Th~1S tlOI trllC b~a\4M: of lb~ froDl-.=nl1 lcae.
2'S. BODbnght. pp 266-271. ana Wall~r .... MorloJi. ""Raw 01 Ret~ anc Value; of Mone)'

In I'UblJc lJl~htic:a." LuM EWfiomiCJ, VOl!llJll; xxvU. NO.2 (May 1952" pp. 91-131.
26.. Kahn. p. 116.
'no The oargumems about ClCOllomi~ of scalI', k<:bnolo8lcal chall;e. :lnl1 second-t>=llollio
m~ mOK liCN~ If we Step batk to 1960. The ~..peetcl1 r;&1c of Inflation was lOll< The falf ra~Cli

of current illcomc: una.c:r OC llnd TOC v..ol-lld l1Iov~ uift'crcl1 by a "ouple of pcrtl:ln~£cPOllll»,
thetlrst-en4 loacl for 1I.......zilietJ; ~ali nOlllS unponanl as it·i~ no"," 1\ .... ltcPIl~g10 <J repr04ucliOn
COSll'lllc t><i~ for e..~un~ assets 5\lte:I)'wo~hav~ ralscd the price cha~ConS\1ID~' P~rtJap~

~hea ;pticcs ",oulQ b...~e ba:o furlhc:r awa)' from th~ l:ompctJhvc Ide;&1 lhap the OC pflce~

c1etJl11ltly cbaraed. Nonethe\e5:l., JIIe a.rgutDCll~ aplDst an 0), POSI $""il.:b to .J reprOClUL"[Jon COSt
r.ut; oa~ .....ould nol havc apphc4 tQ an e.. "nlc li""ll.CI1 [0 TOC-e.g., a 5\lIltch to TOe far ll~w

~S5US onl}'.
28.. KlltJD. p. I Ill. K.alm·s ..lJeI1lllQv~ T(fIlc:aIClS (vaf)'IOS ttle fate of return or o1pplymg a

priQl: -mdeA to IDCDm~) ..rc: vC:l')' <Illfcrenl Tne fonner IS whal happcllS Ima.c:r OC rosuLa~lon

... Ilitc tne !aller is ;,pp..t~ptl) ~omelh,ng like TOC applic4 10 ~'lulty only Of course Kahn :m<l
BOlA'l>ngM aid OOt ",orIC 0UI the: Q~ ....iho of lhelr lreu(\,nll ptoceallT~

29 Honbnghl. pp. 274-27Cl.
)().. A rc:lluea js,,\jC j" wh~lhcrrC:llulla1cd l:anllDgs 5ho",IO l>e lla.c=d on lb~ m.1Tk.c:l orembc:l14c:O

costl> 0f <1ebt. Use of e:mt>eal1C(l COSI» biP the ctr~'-l of traosfernng Jhc T1"~ of uo..nuclp<llca
c~s in IlllCrn\ Tllt<:S from noc!thol4rrs (""nO bear lh~ nsk. 111 tile I.IIlTCIswatel1 aector) to Inc
rcsulateo finn'" C1>slomc:rs. who 113ID ",nen ,nter~t r..tcli go up lin" lose wilen ,mereSt rlltes
&0 down. Onc~ ~1l~UI, ...Illie cl1.~o~er~ bnl: 1l~lneCl morc ol\~ tb;,.n IbC) ha.", I\)~l 10 ~l\e reCent
past. '1 b our ,,~ell' tllat 5~oc~holQcr,lilJould propl=r1Y bear tIlescn~ ~'" .m~

ll. 'forccll.UDll fLllute In~llon IS not as l1ifficl.lll or COnuoverslal :\S !orc:caninll t'utur~

retlllrns to IlI"CSIOl"$. Thi~ iii P'tflit'llilirly "lear ",nm tne fOfCClU>4Dg bo02on I~ n,lallvel)l sbon
one: Y~f, $'.1)'. It IS seneratl}' easier to ClOtimat~ the: e"pcctcCl T~le of in&~lon t!liln l.tJ~ real or
llo~al expcetc:d ral" of n:lurn dcmancea t>¥ in"""ton

32. This IS aemon:.tT..l~d ..bo,,~ In ~'hon II.
303 For e""IDPle. m.ony finm llav~ nel1J"ri~iCtlonaitunre:IlI1I,,\e<!) bu.in~."n. which coull1

e"~1D a (\IVef;c:nec frem Illc ",Oc;&I" market-rate llue rll~io of I 0 Ab". Ill.. marlo.et· booll;
rauo may be (llfficwt 10 .nlCrpre:~ DCC41DC II ImpoulI(h .ll",enors· e..pce\o1tiuo. of rc~ul.ll"r;'

,scllon:;.
34. TIlat is, in. debt and "","1y ~~"\Imle5 "GIl-IIlSl CLlTT~nt ;,..,;ct VIII lie. UnO"r tracl,I,On;o! OC

rc:~'\.ItJ<)n. the cOlllp:.fisOIl I> .:onflncl1 '0 the eC\~~ ,,':COl1nl C"p11a! g.iIDS or JOneS In l1e:tl~

:H<= pasSC4 (0 OOT\:>l1m~r. b)' .1l1Llwlnl! ooly eml>eOOel1 aellt eO~I' in the OVCTllII r.1l.: of retutn.
3S. Thl: re8~Iatcl1 tim \\<0<1\4 ~li1ll>c ~lIpoliea. 10 Inflation,,!)' surpri~. II. pn,es wOI.IIO tic:

tillCCl Oclwcen proceedmgs., blU lIS C()"t> would not be.
36.. WhelhC'r :In}' a4j""tmcm is nc:ede~ l1"pcnl1S In p.n on \II hc:Us~r IIlV""IOr" "rc ilbl~ to

tJ~QQe asain"l infuo.!Ionilry );urpnscs l.ISllIl! 3V1Ul3bk :>eCurlll~S.
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37. A J G Priest, frlflelpit:> uf l'ktJl" VI<I,ry R~9~/QUDII (Ch:Ulo~Jc.,,111~, V~.: Mlcnk,
1909), p. 170. It IS h"r4 \.0 JueS' from tII~ COnte>.t of tile qUOte .....he~hcr Priest ,,",o\llda~ wltb
Oolr W:l.)' of U"ejllli)S Inflation .m4d OC.

38 II muSt be Ilot~d that AfUOC DO""' bas. reputallon as "low quall~ c.munp," pre
sl,llJ~aPly P~ilIiK IIl"otOn; 110 not ~PCCt to ~aTU tllclr c;a.t of capital 011 tbe n:corcec1 amOUDI
TOC wme'lIp~ ""til :I\loid lhi~ ~putauoJl If WI;)' p<:ntl1t re~lluun 10 'tan offenDg ,o...nlOrs a
f!lir return.

39 M FeldStclll, "Inftahon an4 the: Slock Marj:et," Amcrrtllll £conomjc Rrp",.., Vol. 70.
No. S ltkCC=Pl~r 19t1O). pp. 839-1147

40. He ooe-:. z>O .D a loomole: sUiting "Thi" lobl;ulDd that inflalJOD coc:s not ..!feet thc pn:taJ<
pronthb,lalY of capi\.AI" (lbla ,p 11411 WIllie ,,",e Sec no re::uonlO bc"~c phys'CQJ pr04olC't.v.ty
wOulC b. uffC:Ctcd s)'sl.Pliltlc311)' D} mfialloP. the assumplloll that IIIllnotgCl'li annot mere....
pn:t:u, pnce6 elloll~h to m"jnlaln afteNa" profit.. wouICllPPC:~ to DeC'1 mOTe jl1>itllicatlon tf\an
II recel'lrt'ti. Sucn e...n·.. m3tKl1p:> ...oula pn:$umalll)' .ct off a secoliQ rOl1l1a of mflation. lUICl the
profit con.c:ql1ences of thlll kCOnC rouDd nc=ed 10 be e>..plo~.

41 P. Na"..rro, B. f'ctChOD, <ina T. Stauffer, op. cn. Simibif pulDlS are milQc ID T. St3ulfer
aOCl r Nil.arro, "A Cnllqul: of Con.cnt.oDal U~ili~ RlIt~-matiJlB M~thodOIOBie:>," PI4bJ,c
UI.Jjlj~:s Forl1l,gh,Iy (FepfU"ry 26, 19111), pp 25 -31.

42 Op. Cit, pp 406-4Q7 TnC) l1111y ha...e rellcncl1 thIS concillbioll ltu'Outrl the" appr04ch
to tnc tAli. habd,l)', "'n,ch I~ to cons,oer a leon represeD~ingIht' pre1ClIl " ..hIe of Ihe 1.... l1eprccl..
lion SCnCl11l1e ,II bom thelI lIommal ana relLl base c:lpi.... cnllrp- c:Uellla"on.. (Sl:c thclr t:q"
(I) ,lOa (~) I

An llltcm3.li...e e),p!iiDahon IS tIl,,1 th~) rt'cogm~ tho:- I1n:lckno~lcdge4 problem" <1'1<: to
mflauon, P~t tnllt the) ,,~·I..ally <10 Intcll<1 for lnvenOl'!l ~o tx:a.J me nsll of inllat.on·ml1pe.d
or olner ·'surpri.eti'· In me n:aI litA raw. Il'so, lbey mIss some imporu.nt eon.cq&.cnccs 01 ''''11
;0 poliC)

43. IbiQ, p. 407. A "111ll1;lI statemClltl:< III Stauffcr "PQ Nllvatto, 0PCII, p. 28.
'14 If thc tIlrul-ighput p..ncm I~ known but not constaDI Ie g , If Ihe in....eSlment'. fwl pro'

,Juctl.... i\y l~ 0111)' uadpaUy realacd), Ic'vcl teal tanfr~ eOI1I<1 sUIl be c"JcldalC(! lJl:II0Tl1lg Ihe Ill'
l'Ol11e \al... pr.:lbkm). S\lcn kllown Ulrol-lghpl11 v3f1at101\:> .hOollel also be r<:co)~ed "nl1eT more:
sen.r.. lll?pheliIIOI\S ofTOC, .,tllcr by aClju:>ling thc deprcci;nioll scbcCule or lin c~trcme C:l.S~J

reco£nl;zing lh:n. In effo:ct, IIOt a.1I of the Inv<:stment j" yet iJ1 me ril~ P41i<:
45. Some .ILld.d, IDcl"amg R. L,lZenberger 3114 K R.umUiWlU!l)', "Th~ EtrC:Cb oi porsall"l

T~l<CS ..nd DI~,(1eD4> on Capi14\ AS6et PrIces: Tht:ory anc Emplrll.-..l EVldcnce," lU)qNl/ uJ
FIfIUl.CUJI £,·unuffl'c.s (June: H179) , in<lic:att: 3.0 u""rm>lI to " ....,dena:> I1l1e to thl: 10"'cf cftC:l.'I1'1rO:

t ..,( rilte: on c"pltal g:\IRS Olbcr reCe:nl worlt finiJs DO COmhteDI preference ODc w:>y Or thC otller
for e.A.;smple, se. M. H. Mill"r llnd M. S. Sctlo!cti...DI.... I(:\A;I1QS and TlUCS SOI11<: Emp.fIC:l1

E"ldl:lIce:' JUl4rMU of Poli'ic(U £CDllomy, forthCOming
4Q. Sec, for C:loample. th" J"I)' 13.1979, lc.limon)' of lierrn:l.11 Q RO:>CIJl,ID before m. FE.RC

Jll \lie: elise of W,lhlll11> Broth.:rs rl~ l.i~ Compan)', OOC~l'~ NurnllCr. OR79-1 ct ~,p 40
47 In~TC':.ll.a In corpOr.:lt.<: capItal ..."",,1 v:\l~"s CIa no~ ..~..:l.Ib appc..r m bOOk eallling•.

Howc"a, nomJll:l1 gllinti 00 lovcmon"" do appl."llr Aha, dtf{erent ",:collntms convemiQDs Ciln
r('Sl.llt III L3iif~rt·1lt proportlon~ 01 tile dtc"l~ o)f Inflation "howlng up in booil <::.\IIIlngs


