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1. Introduction

Among the enigmas of corporate finance theory
that have received littie attention is the puzzling
use of the payback method as a capital budgeting
tool. Although the payback method has many
drawbacks, it is widely used in industry (see
Klammer 1972; Fremgren 1973 Schall, Sundem,
and Geijsback 1978).! Gordon {1955) attempted
to explain this anomaly by observing that the in-
verse of the payback period is an approximation
for the internal rate of return. But as Sarnat and
Levy (1969) point out, the accuracy of the ap-
proximation depends on the life of the project
and its IRR. For low values of IRR the inverse of
payback is a very poor approximation. More-
over, it is difficult to believe that corporations
that use complex and sophisticated technologies
need a rule of thumb to approximate something
as simple to compute as the IRR. In fact, empir-
ical evidence shows that most firms compute
both the IRR and the payback period (see Schall

* | wish to thank Milton Harris and an anonymous referee
for their helpful suggestions. while I retain the responsibility
for any remaining errors.

1. It has been found that payback is rarely used as a pri-
mary capital budgeting method. 1t is used as a secondary
criterion to a discounted cash-flow method such us NPV (net
present value) or IRR (internal rate of return).
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The payback criterion
continues to be widely
used in industry, al-
though there is little
support for it among
the academicians. This
paper attempts to find
an economic rationale
for it by using an in-
centive model with
asymmetric informa-
tion. It argues that
when the managers
possess private infor-
mation regarding proj-
ects selected for im-
plementation, it is in
their interest to
choose, ceteris paribus,
projects that pay back
faster. Since manager's
wages depend on out-
put (because their pro-
ductivity is unknownj,
by choosing projects
that pay back fast they
hope to improve their
reputations.
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tal, 1978y, Therclore the rule-of-thumb cxg%izz;};si'mz doos not seem to
be very satisfactory. The rationale for the use of payback for project
analysis must e elsewhere,

Muanagers who use the pay vhack method apparcntly prefer projects
with quick returns. This implics that they prefer ceterts paribuy,
dollar today to a dollar tomorrow, vver and above the conventional
Canpaticnve” for current consumplion; i this were not the case the
manigers could use any discounted cash flow fechmique to take nro
account the conventional time preference for mosey. This paper pro-
vides an cconomic rationale for this additional time preference, which
is ineaplicable under perfect market conditions. The explandation i
based on the separation of ownership and control in organizations und
the mubility of the ownes to observe the :M"wm of the manager. The
firm is modeled as consisting of stovkholders and ¢ manager who is
emploved to run it The mi%pui of the firm aEL{‘m nds on the ability of the
manager. which s upknown 1o all (ncluding the managen), the state of
nature, and decsions made by the manager. The market for Jabor
competitive: so after paying the manager the fivin cannot make positive
expected profits. The manager cun meke decisions that resubt in
guicker retwms or a%ic natively, slower returns. In either case. the
NPV s the same, s npa,mcmi to Keep the NPV constant in order to
analvze the manager’s preference for pavback.) The stockholders
cannol observe the manager’s decisions ar infer @ from the outpul
Hence the manager hopes that if he selegts the guick-return project,
the stockholdery may attribute the extra doftars to his abdity and pay
himt higher wages not only i that period but also i subsequent periods,
since his pay 13 based on current and past performances. He hopes 1o
cobance By reputation carly, and, singe his wages in subsequen
periods are bused oo his repatation for managerial abilitvy, be can capi-
talize on his reputation for a longer seriod of time. In cauilibrium, the
stockholders will expect the manager w choose the guicker-return proj-
ect and will cvaluate him on that basis. In reality, then, the manager
does not gain by choosing the project with the gutcker return, but be-
cause of stackholders” expectutions, he loses i he fails 10 selsot
the guick-return project.

section i describes the basic model used o derive an optimal wage
schedule for the manager. In order to lustrate the contral idea of this
paper, the model is kept simple by assumng an additive production
function and novmal distribution of the random nose. In Section 1
itis shown that given the oplimal wage schedule desived i the previ
ous section, the cquilibrium project choive i, celeris paribus. the ong
with quicker returns. In Section IV the same resuit is proved under

onditions more general than in Section 1L Section Vo concludes the
paper.
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II. The Model

In this section a simple model is used to characterize the optimal wage
schedule of the manager.” This model illustrates the basic idea and
provides the economic intuition. A more general model is provided in
Section IV.

Consider an all-equity firm run by a professional manager. Let the
market consist of a large number of such identical firms. All these firms
produce the same consumption good using one factor of production—
the labor supplied by the manager, Firms and managers are assumed 1o
live for a finitc number of periods, T. The output of the firm in period ¢
depends on the manager’s ability, #, and a random disturbance term ¢,,
and is given by the equation

Y, =n+ e (hH

When a manager is first hired his ability # is not know with certainty
to either the stockholders or the manager himself. Based on some
information that is common knowledge, the stockholders and the man-
ager hold the same prior beliefs about ». The information on which the
prior is based may be the education of the manager, if he has no
previous job experience, or may be the output produced by the man-
ager in previous jobs. The important thing to note is that this informa-
tion is available to all participants in the market and that all of them
have the same prior distribution of #. In particular, it is assumed that
this prior distribution of » is normal with mean m, and precision fg.*
The ¢,’s are assumed to be distributed independently and normally with
mean zero and precision r.

It is assumed that the managers are risk averse, with their utility for
intertemporal consumption C? = (Cy, C», . . ., Cy) given by

T
Uy =D b u(C). b= 1. )

£e=1
As can be seen from equation (2), the manager has no disutility for
labor. This assumption climinates all moral-hazard problems of the
usual type. Itis also assumed that the risks arising from the uncertainty
in output, and hence the perceived ability, cannot be insured except
through the wage contract offered by the stockholder. As in Harris and
Holmstrom ¢1982), stockholders are assumed to be risk neutral. This
assumption helps to keep the mathematics simple. It is also a rea-
sonable approximation when the stockholders are well diversified, so

2. The model 1s borrowed from Harris and Holmstrom: (1982). Most of this section is
based on their paper.
3. The regularity conditions |my| << = and h, > 0. are assumed to be satisfied.
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that the fortunes of one of their Army have only iawiég‘é sHEN ‘mpz o o
their wealth, The manager Is g“?émi*zaﬂmi from Dorrowing of shving.

The firms and the munagery enter mto o series of binding T-penod
contracts.” At the end of each period the manager can leave the firm or
the Brim can five him. The stockbolders, after they have pnd 1he man

ager’y wage. cannol devive ;“;w"iiw cxpected profifs i any period since
the liehor markel is competitve and since there nre no other factors of
production.

Prior heliefs are updated-—that s, the posterior distribubion of #1 15
compuicd-——on the basis of all the oulpuls produced by the manager W
date. i‘a,zmiécs‘ the postertor distribution of w# at time 1 when oulpuls v
Voo .o v, have been observed. From () we kKnow that (v, vay o0 L v
15 a1 mémz% sample from o normal distribution with mean 7 and pfau
sion r, Since the prior beliefs of » are assumed (o be normal with mean
phg and precision Ay, the posterior distribution of s at time 7 15 normal
with mean s, and precision A, given by tsee DeGroot 1870

Mg+ rlyy b vy b v n

7, = £}
ho vt

bow fay bor i3

The equations sbove may be writlon i recursive form us

fror, oy, .
FiLy T e Dl £}
hy + 1

foo o= hyoE o ()

Mote the following pomnts: (w) The expected output o period 1 s the
same as 727, the mean pereeived aility of the manager in period ¢~ L
{#1 The precision /4, develeps determmistically over time. independent
of the output. while the mean s, follows o random walk with declining

vartance. (o) The history v7 o= (v, x*x S ) iy eauivalent 1o the
mistory m’ = (smg, 00y, L oL e that s, Hong s i«amwz. the other can he
computed.

The manager is hired in period 0 He comes i with "=:<;gwa:£cd ai%ii%i};
oy and precision A, On the basis oi these parameters of the distribue
tion of his ability. he 1« offercd an inigal wage of wy,, which 1s ;);m% in
period (. Alter the first period output ¥, s observed. the mean abilny
and the precision are updated 10 s, and By, respectively. Then the
manager s offered & new contract that pays a wage of wym perod 1.
and <o on.

4. Assusing long-iorm contracts will result i o owags policy where the monuger s
wage i different from hiv mean poroeived ubihiy (see Hamis and Hodmsirom 1982
Hobmsteony and ﬁfmw P9, But. s shows i Arn. Beven under sech o wage policy the
contral rosule of this paper holds
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In order to derive the optimal wage contract, we need to define what
a wage policy is.

Dervimion: A wage policy d is defined as a sequence of wage pay-
ments {w,(m !, where w,(m') is the wage offered in period 7 given
the history m’ up to period t. (Recall the equivalence between histories
¥y and »1'.)

The optimal wage policy can be obtained by solving the foliowing
optimization program:

T
Z b u(w,)]
!

max Fy [
d =10

T-1
5.t E; l 2‘ K= (m, - w,)] =0, Vel =(my, m, .. ..m), {7

- t=y
s=012, ..., T—-L

That is, the optimal wage contract maximizes the manager’s ex-
pected utility subject to constraint (7).° The subscript on the expecta-
tion operator indicates the time period in which the expectation is
taken. The left-hand side of (7) is the expected profits of the sharehold-
ers. It cannot be positive since the labor market is competitive. It
cannot be negative since that would violate individual rationality. The
following proposition gives the optimal wage policy.

ProrosiTion 1: The optimal wage policy is given by w,(m’) = m,, ¢t =
0,1,2,....7T — . That is. in every period the manager is paid his
mean perceived ability, given the history up to that period.

Proor: It is easily verified that the policy above is the only feasible
one. Hence it is optimal. Q.E.D.

Note that the optimal wage policy is noncontingent. Wages in any
period depend only on the current output and all past outputs.

1. Payback Criterion under Asymmetric Information

To show that the economic rationale for the vse of payback lies in the

fact that managers have an additional time preference for money, it is

necessary to compare the manager’s preferences between projects that

are identical in all respects except in their payback periods.
Consider the following project:

yw=n-+e¢ + DLz, t=1,2.3. (8)

The project produces cash flows for 3 periods. As before, » is the
manager’s ability and ¢,’s are random terms independentily and nor-

5. 1t can be easily shown that (7} implies that, given the available informuation in any
pertod s, the stockholders want their expected nexr-period profits to be zero.
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mally distributed with mean zero and precision #. The prigect’s cash
flows depend on the manager’s ability . g random state of nature, und
decisions taken by the manager, » © 2 represents an elemoent of s
decision set £ and D, Z —» R are functions that vepresent the cashe
How outcomes of the managenal decision. The decision -1y taken
time zero,

Let £ = [ A, B that iy, the mapager can (ske decision A or B, el

Dogay =1 1 =1
1

0, ¢ 3

PR S 0. ¢ i
i, 1 2

= {3, f

fn other words, decsion A provides an oxtra dollar 1y penod | whid
dectsion B provides an extra dollar i peviod 2. The therd period cash
Hows are unatfected by the decision, This s the simplest set of oot
comes of managerial decistons that can be used to study the reason for
the manager's additional time preference. In Bection [V, more general
sets of outcomes are explored.

From now on b s assamed that the discount factor b for both the
manager and the stockholders 1& ma This enubles us to concentrate on
the prelerence of the manager iaa Gming of the cash Hows beyvond
the proferences generated by i’éa‘ vonventional ume value of monuey.
With this assumplion i 18 easy to see that decisions A and B oresult in
cash Bows that have the same risk and the same NPV NPV being the
st of the certninty cauivalents i each perod), However, A vields o

guicker pavback than E’% if'a:sécc. i there is any preference forone sel of
mxiiﬁowx of the other i must arise because of the difference in their
pavhack periods.”

In order to highlight the offect of asvmmetne mbormation on the
manugerial decision. first consider the managerial decision under ol
information. that iy, under the assumption that ol the stockholders
kriow the munuger’s degision.

i the manager's decision AL the steckholders will evaluale fus
performanee by the n%kmsﬁg sot of cguations.

5

193

S0 Whon wo gk shoul payback or NPV b1 i model wo sre comsluing cioh Hows
before the srmager by pand Conventomdlv, sach payienis ox wage herchuded i the
aperaling oxpenses :m% tenes, are part of the cash flows ased o ovaliatimg projedis
Flore we canot do that. gs the manager’s wige Is Dasod on awdl observed ontpus, Byt thls

siethod of w&i%ipuimg ;m; ack period on NPY fusing provn Hofoewss dosy oot
imE%&;‘c ane preferenve for one projedt over fha other when all miormation b Commion
koowledge, Onby when thore i asvmmiclric informnation botwoon e mannger and the
stockholders doos o proforonwe rosall Tor the guekor puvbock prododt,

i

H
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If the manager’s decision is B, the stockholders will evaluate his per-
formance by

vB=nte, 1=123

yB 1 = n + ey (10)

yi* and yP represent outputs under decisions A and B, respectively.

From (9} and (10) it is obvious that y{* — I = yP, y& = yP — | and
y$ = v§. Therefore, the mean perceived ability of the manager m,.
t = 1, 2, will be the same irrespective of the manager's decision.

Hence, by proposition 1, the wage policy is independent of the man-
ager’s decision. The following proposition summarizes this argument.

ProposiTion 2: Under full information, the manager is indifferent
between decision A and decision B,

In other words. as long as the NPV is the same. the manager is
indifferent between cash flow patterns resulting from decisions A and
B. The stockholders are also indifferent between these two decisions.
This result is in conformity with the conventional result that NPV is the
optimal capital-budgeting criterion.

Next, consider the situation where only the manager knows the deci-
sion that he has taken. The stockholders can observe only the output.
Since the stockholders are interested in maximizing their expected net
profits (expected gross profits — expected wages), they would like the
manager to make the decision that results in higher profits to them. In
other words, they would like the manager to make the decision that
would minimize his expected total wages since the total gross expected
profits are the same for both decisions. However, since they cannot
observe the manager's decision, they cannot control it directly. They
can influence his decision only by providing him with suitable incen-
tives. They are also constrained by the competitive labor market: they
have to pay the manager his mean perceived ability (proposition 1).
Therefore, the stockholder’s problem is to choose a wage schedule that
would meet the requirements of the competitive labor market and pro-
vide the manager an incentive to make the decision that would mini-
mize the expected wage bill (or maximize the expected net profits). To
be more specific, if the stockholders desire the manager to make deci-
sion A, they would select a wage policy according to the following
optimization program:’

PrROGRAM A:

~

Min £ 3 (sl |

[wiiv] =0

7. This line of reasoning was suggested by the referee.
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such that

P [N : . .
,5&“\1« wlw, OOAL = K0 e’{i:‘f‘fﬁﬁ‘r}EEJ‘%g. fosr all 57,

ol > ‘ i
forw = 102

Al expectations arc conditional on the manager’s decision. Eguation
(11 iy the fncentive constraint: the optimal wage gmiém showld ensure
that the manager’s cxpected utitity is maximized if he makes decision
A. Eguation (12} represents the competitive lubor mafkci consirant o in
each period the manuger’s wages must be vqual (o his mean percernved
abiiity.

Omn the other hurd, if the stockhelders wunt the manager o imple-
ment decision B, E?aﬁx wotild select the wage nolicy according o pro-
gram B, which 8 oblained by 'mcs'ahzmgmg Aand B n program A
Since the stockholders want 1o minimize the expectod wage bill, they
woukd want to vhoose the program whose solution resalts in fower
expected total wages. In order to find out the decision E?‘;c stockholders
would prefer, we need the results of the following leinmas.

Lemma 10 Lel ma(s,, v,,) represent the manager’s perceived ability
when he has taken degision 5, and the stockholdsrs are evaluating him
an the basis that he has taken decision s.. where s, 5, € {A. BL® Then.
arde, AY oL Brand el A) s oan %‘il

Prout: s, = A the manager wi ii %m cvaluated aceording fo the
following equalions: v, s o e v =0 b el f = 205 From
eqguation {3}, therefore,

fgmrrg 4 s, - L

AL Sl oo §°u - . (1)
Tep 7

e ﬁr?*}giééﬁ + “?E{‘Smﬁ ! f’»,’{f“’n} Eif
g?q; T 2?’ '

(1)

miat AL,

where vis,.) is the eutpul in period 1.7 = 1. 2, a5 o function of the
manager’s decision s, Clearly, m {AL Ay > nf AL By and nslAL A
sl AL B

If. on the other hand. 5. = B, the manager will be evaluated uccord-
ing to the following equations: vy = n + ep v2 = Lo 4 epoand
vaom g b £

Fhis notation mekes the depondence of the meen pereeivad abifity o the manager’s
dueiiion and the stockholdes™s iu;s s of evaluation oxplivit, bn specilving prozran At or
program AYHY thee dependence has been somowhat supprossed to avoird cumbersonw
aotation. 1o program AR or ATTR) the stockholders” basis of evatunnon w0 A3 and alf
the expevtations are comditional on the manager’s dedision.
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Using (5) again we gel

homy + yi(8,.)r

3
/1() + r (i )

m(B. s5,,) =
hﬂm() + lyl(sm) + yZ(Sm) - 1Jr
h() + 2r )

As before, m (B, A) > m (B, B) and m(B, A) = n:(B, B). Q.E.D.
LeMMa 2: i A, ) < m(B, ) and ma(A, 7)) = ms(B, 7).
Proor: From (13) and (15), m (A, 5,0 < m(B, s,,). From (14) and
(16), ma(A. s,,) = ma(B, 5,,). Q.E.D.
From lemmas | and 2, the next proposition follows.
Prorosition 3: The stockholders would choose program A. In other
words, they would prefer the manager to implement decision A,
Proor: Consider the following programs:

mz(B, Sm) = (16)

ProcraM A':
Min E{)[Z wyla
v re0
such that
ES{Z ”[Wr(}’!)]lA} - E‘{Z “[m’(),r)”A}’
f=5 f=y
for all ¥/, and fors = 0, 1, 2.
Program B':
Min Eo| > w,(5") BJ,
w1l L1
such that

.

a{i by IB) = B4 im0,

{ =y

for all ¥, and for s = 0, 1, 2. Programs A’ and B’ are obtained by
removing the incentive constraints from programs A and B, respec-
tively. The optimal solutions to programs A’ and B’ are given by prop-
ostion 1, which states that the wage in any period will be the mean
perceived ability in that period: m,(A, A) for program A" and m,(B. B)
for program B’. From lemma [ it follows that the optimal selution to A’
is a feasible solution to program A: that is, it also satisfies the incentive
constraint (11). Hence it is optimal for program A. From lemma 2 it is
clear that the optimal solution to program A’ is strictly less than that of
program B’. Thus, solution of program A = solution of program A’ <
solution of program B’ = solution of program B. Q.E.D.

Therefore, in equilibrium, the cash flow pattern with a quicker re-
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turn. that s, lower payback ponod, s ¢hosen. The intuition behind the
pzdusmma for a guicker returm 15 simple. Chowee of such o cash flow
presumably enhances the manager's reputstion earhier; that s, he
hopes to achieve » hugher reputation early, And singe the effects of this
reputabion lingers on (because ks wages are dependent on past perfor-
mancel. he is able to enioy the benefits for many pern wdx infe the
future. Al this can happen ondy if the steckholders are fooled. But they
are not, as they know how the manager will behave and make adlow-
ances for o when evaluating his performance. Nevertheless, the man-
ager is forced Lo act in the way he 1s expecied (o acl, sinee any dovia-
non would onlv make ham worse off. To sce thiy, suppose he takes
decision B. The stockholders are evaluasting him ow the basis that he
has taken decision A, and when they sec the first period returny full
short of their expectations, thoy attribute the poor ng‘i}n‘m;mcc 1 the
manager’s (niability: lis reputation s ramed and By wage 1y fowered.,
The manager woof course compensated m the seeond puamé when the
stockbolders realize an unexpecled bonus, which they attribute (o
the manuger’™s abifity. This rostores his damaged reputation and for
the purpose of future wages he is back on even kool Bur the damage
done in the earlior period cannot be rectified. Therefore even though
the manager does not realize any actual gaing by taking decision AL
he is forced to take i Similardy, stockbolders wlways evaluaie himoon
the basis of degision AL for they stand to lose i thoy ovaluate him
on a differgnt basis,

Recently Holmstrom and Costa 11984 have suggested that risk
averse managers mighl wish (o aveld projects that result in the revision
of their {unknown ability, With updating, the meoun percerved abilily
foltows a random path with nondecreasing expected value (Holmstrom
ard Costa 1984, g0 1121 Since the cxpectoed value of the mean per-
ceived ability 1 nondecreasing, there iy value to learning or updating.
However, since the mean perceived ashility follows o rundom path,
there are costy to learning for a risk-averse manager. Thus, depending
omn the degree of his risk aversion, the manager may prefer no updating
at all, Holmstrom and Costa conjecture that this possible aversion to
updating may lead managers 1o choose projects that vield all thelr cash
flows in later periods. One reason the manager m our model dovs not
have such incentives is simple: the apdating process is the same. irre-
spective of whether he takes dectsion A or Bl This s because both
projects have the same risk (0,3 Also, there is an important Jdifference
hetween our models regarding the devision sof of the manager, Lo our
medel, the only decision the manager hus fo make is the project chows
at the beginning of the first period. In the Holmstrom-Costa model he
has to make similar decisions ot the beginning of cach perind-—in other
waords, they are considering a sovies asf nrojects, [fin the Holmstrom-
Costa model fexample 1) the manager’s only decision 15 (o aveepl o
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reject the project in its entirety (as against deing so in each period).,
then his incentive to reject is reduced dramatically. If he rejects, he
gets nothing in the second period, while if he accepts, he expects to get
his first period wage. Third, the unobservability of the project choice
by the market reduces the manager’s incentive for choosing projects
with later cash flows. If the market cannot observe the project choice,
they do not know whether poor returns are a result of the manager’s
(imyahility or due to the fact that he has chosen a project with later cash
flows. This will lead to unfavorable updating of the manager’s ability.
This is the primary reason why managers scramble to show quick
results.

IV. Generalization and Extensions

In the last section, in order to illustrate the conditions under which
corporate managers will choose projects with lower payback periods, it
was assumed that the production function y was additive in its compo-
nents # and e, and that the random term e, was distributed normally.
These assumptions were made for expositional reasons. In this section,
it will be shown that a wide variety of production functions and distri-
butions will reproduce the results obtained in the last section.

Before deriving the sufficient conditions that the production function
and the distribution of ¢, have to satisfy in order to produce the result
that a doltar today is worth more than a dollar tomorrow, a few terms
need to be defined.

Let x € R™ be the observations from a distribution with an unknown
parameter P. Let f(x|p) be the conditional density of probability mass
function on R when P takes on a particular value p.

DeriniTion:” Observation x is more favorable than observation y if
for every nondegenerate'® prior distribution G of p. G(. |x} stochas-
tically dominates G(.|y) in the strict first-order sense, namely, G(p|x)
= G(p|y) for all p, and G(p|x) < G(p|y) for some p.

DerniTiON: Let x, y € R. Let p and p’ be two realizations of the
unknown parameter P with p’ > p. Then the densities [ f(.|p)] have the
strict monotone likelihood ratio property (MLRP) if for every x > v

fxlp) - SOlp)
fxlpy 7 oy
The next lemma is useful in proving the central result of this section.

This lemma states the conditions under which “*more is better.”” The
proof 1s given in Milgrom (1981),

(17)

9. The terminology is borrowed from Milgrom (1981).
10. A distribution 1s degenerate if it assigns probability one te a single point. If not, it
s rondegenerate.
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Leatmia 30 The famify of densitios [ 1 )] has the stret MERY if and
only if v o v imphies thal x is more favorable than v,

Mow we turn o the contral result of this section, Lot v = vl oL
poee 1020000 O be the production function, As belore, o i the ability
of the manager, which s unknown 1o himsell as woll as the mixEk E -
vrs. Lot e, boendependont reabzations of the random varable ¢ Le

SR be the parameter vector of the distribution of ¢ The disty zé bt
mi’ e amd the parameter poure assumed (0 be public %xg owledge. There-
fore, the outputs v, 7 = 1,20 0 . may be considered | "séx;m ndent
@'czkiz/_;zimm of the random variable (Ve p) Decisions A and B are
defined as before.

Proposition 4

it Let v be w monotonically invreasing function of #. for uny given
vilng of e, 7 = 10200 0T

Suppase the funily of distnibutions of the random varables (Y
phoa R with probability mass funcuons or deasities [ Sy nphon if
#1 has the tolowing prope ‘ii{:v
01 A sutficient statistic Tor 2 of fixed dimension (ndependent of the

muniber of uhsgm;iiéun%} of the torm L. v
iy Strict MLRP with respect to the sufficient \wim ooy the
Hlowing sense:

et vy, ... vohand vy, .. v be two sets of ebhservations,
et 7, = 2ty and ¥o= B0 vl Then, for every ¥ > % and
NN
FUE i, P pl . P
- . ; E»« w:’v»« Ce e e ; g

ot

FE 0 py FE I

Then, the equilibrnium project choice will be AL

Peoor. See Appendic AL

s easy to see that the MLEY condition is also a nevessary ong,
The condition ubout the suffic uzi REAEISTIC 1% 101 4 @wmmm one, dnd i
is fairly easy 1o construct examples to show this !

A number of well-known distributions satisfy conditions 1 and i in
the proposition above, Some oxamples, other than the normal distribue
tion, are the Berpoulll distribution, the Poisson distribution, the expo
nential distribution, and the negalive binomial destribution.

It had been assumed so far that decision A vielded an addional
dolfar in period 1 and decision B porod 20 Al the results above will
stll hold if decision A vielded the additional dellar m poried 7 and
decision B vielded the additiona! dollar in period ¢ 1 50 By renumber-

PO Comsider the production Tunction v, # 1 e, where o, s antormby distributed
aver E-a I The conjugate famly of distribetions o samples from o eaiform disteibn-
tion is the Parcte famity . B can be showe that, even though the sufficient ~tatistic i this
exumple dees not swisly condition 1 of proposition 4. the manager will <1l choose dhe
profect with the lower pavback peniod,
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ing the time scale (with period 7 — 1 as period 0), it can be shown that
an extra dollar in period ¢ is preferred to an extra dollar in period 7 + 1.
It is also clear that this argument is transitive over time. Hence an extra
dollar 1in period 7 is preferred to an extra dollar in period 1 + 5.

The enly difference between decisions D,(A) and D,(B) was the tim-
ing of the extra dollar. This can be generalized to some extent. Suppose
D, (A) and D,(B) are defined as below,

7 T
> DJA) = > D(B)

1=1 t=]
D DAY= > D(B),Ys<T
reed el

with strict inequality for some s < T,

The first equation assures that the NPV of the two decisions is the
same. It is clear that decision A is preferred to B. This is again because
by taking decision A the manager can be assured that his mean per-
ceived ability, and hence his wage, in each period will be at least as
high as would result from decision B.

Y. Conclusions

The object of the paper was to investigate whether there is any cco-
nomic rationale for the use of payback criterion as a capital-budgeting
technique. It was found that when ownership and control of a firm are
separated the manager of the firm has an incentive to make decisions
that yield cash flows earlier in time, when the owners cannot observe
the decisions.

While this paper clarifies an important issue concerning payback,
namely, the preference for quicker returns. it does not address the
other issues. For example, how is the cutoff date determined by the
firms? What factors are involved in its determination? Also, the paper
rationalizes the use of the payback criterion only in firms where own-
ership and control are in different hands. Presumably, some owner-
managed firms also use payback. My theory does not explain this.

Appendix A
Proof of Proposition 4

Because the production function is not additive, the opltimization program for
the wage policy given in Section Il must be rewritten as follows:

-1

mjtx E(,[Z b’ u(ny)J

r=4i}
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Appendix B

Proof That the Manager Prefers Project A Even When Firms Are Com-
mitted to Long-Term Contracts

When firms are required to offer long-term contracts to their managers (who
are not bound by them), program A gets modified. Instead of equation (12), we
have the following constraints:

E, { Z u[wr(y’)]\A} = E; {Z H[m,(y’)HA}, (B1)

=y 1=g

forall y and fors = 0, 1. 2.

”2‘\
E, {z u[w,(y’)ﬂA} = E {Z u[m,(y’)]lAJ. (B2)

=0 r=

Equation (B1) states that the firm cannot make positive expected profits in any
peried. This is different from {12), which implies that the firm should muke zero
expected profits every period. Equation (B2) is required to make the contract
efficient. Programs B, A’, and B are also accordingly modified. From Harris
and Holmstrom (i982). the optimal wage contract for program A’ or B’ is

w, = maxim, - z,(h)]. (B3)

U= g5 =7

Since A, moves deterministically over time, z, is independent of the manager’s
decision. Lemmas 1 and 2 still hold. From lemma 2 and (B3) it follows that the
manager’s wage in any period ¢ under program B’ is at least as great as that
under program A’ under all historics v', while it is strictly greater on a set of
positive measure. From lemma | it follows that the optimal wage contract for
program A’ is also feasible, and hence optimal, for program A. The rest of the
proof follows that of proposition 3.
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