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Swage paud tooa particilar worker and his value to the employer is pot o sufficient
mddrion of efficiency; it is also necessary that there should be no strong feelings
Wl imgustice about the relative treatment of different employvecs and there should
D pome confidence about fair treatment over lime |, . Compromise is necessary,
With the result that wage rates are more uniform both between workers and over
than they would be if the labour market worked like a commadity market.

15
Labour Contract Theory

R HARRALL ~ Hicks cmphasizes the importance of continuity of employment. Con-
) anully 1= conducive to the establishment of a coniract between employer
1. Infroduction d eoiployee. And eontracts might bring some of the so-called social
pects o ceongmic perspective. Fairness and compromise are likely to
achicved only if there is some sort of contractual commitment.
confracts o supply you with a newspaper in exchangs for the st Cine the other hand, suppuse for the moment th:dnt“ !'[:q'lll Wiages are
price. But there are much more complicated contracts, Joskow O Wtermined by the cyuation of d,cmﬂ.nd and Supply__ Ihen. if, as seems
examines a contract between a coal supplicr and an EIE{:l:I‘i{:il ! | malbile, the suppl}f of labour is fairly ﬁlzllhlt: ilil'ldl |nelu§t:c, and f the
The coal supplier can, by giving six months’ notice c!.mosg ﬁel QAN J0r Soour k- ueh s S “.Ihf.h"g with xbueks o
price indexed 10 demand factors and a pride bquit ta ::mt ot e nology. resoucces, world prices. and s omn, it s to be expeclcq that
Kawazaki and McMillan (1985) took at Critenei be!w::e:f I ‘ g witpes amd employment will move together. Rfl:ﬂl wages will be
manufacturers and their component suppliers. The chos P ] poecychenl; they will vary a lot and employment will vary little. But
supplier 15 usually guaranteed a Py w09 Osen ComE Ahwee has been s long-held wview that real wages are, if anything
: e ; monopoly over the lifetime of th | - bl Coses drandas bf Thornton {1802 ;

with prices determined by cost, revisions being made every six mon Qe cpetiasl bamesatpiel Honny BRI UL VIO
:I"m_\r specthic investment the component supplier has to make is s
financed by the manufacturer,

Formal contracts are especially common in the labour market. I i
lootwear industry wages are determined by a piece-rate e bu‘
gumfmtcml minimum of seven-eighths of average carnmings fro
previous year (see White 1981). In the carly part of this centur
wiages nl’dunal miners were indexed by a sliding scale 1 the retadl
coal. This was a major cause of the bitter mining dispules of
when the retail price of coal fell. 4

Almost every economic (ransaction is governed by a contract. Buyin
newspiaper from a news-stand involves a trivial contract: the vl

full tin price) arising from temporary distress will be attended probably by no
swdent fall in the rate of wages; for the fall in price, and the distress, will
0 undeistood 1 be temporary, and the rate of wages, we know, is nol so
Witadile s the price of goods,

This view wus maintained by Keynes in the General Theory, probably

i casual empiricssm rather than any  theoretical considerations.
yues's counter-cyclical assumption was challenged by Dunlop (1938)

il Tarshis (1939). Reeent evidence is equally contradictory. Kuh (1966)
This , o Wl Bodkin (1962} could find no relationship between real wages and
nrguécﬁilla!;::dr ::—::;:;?ir;;ejdag f_,ﬂ:;: rra:: :lllL the labour market, ol ployment. Melici (1978) and Sargent (1978) concluded that th%:re was
The labour market hab howuvgr( '!iwai.r. h{f L-’Ippl!lml o other "'I:' losd o negative relationship. Most of this evidence is based on
special features which niake it lc:s;'. ;mc gﬁhlct :: ‘:V::::'If::. o h" iegate dats, but there may be severe problems with agpregution bias,
other markets, 1t is worth i icks (1€ e I e unemployed are predeminantly the low-skilled with low wages,
Pl Hlisks £1934) al-somy tength; i there will be a counter-cyelical bias, and if risky industries have

plier wages or overiime is paid at a premium, then there will be a
Woyelicnl bias, More recent evidence by Bils (1985} using postwar
_- alisti suggests that real wages arc pro-cyclical but not for all groups.
“;, evidence s inconclusive: it is not clear if the variability in real
W8 I8 sonsistent with the equation of demand supply. Nevertheless,
I do exist and it is necessary 1o have some theoretical

the labour market 1. . by nature , . a very special kind of market
tor develop 'social” as well as purely econamic aspects, The condition fi
happen are: (1) that the workers should be free 1o change s emply
that employment should be regular, ie. non-casual, so that there

tion that the relation between the employer and . . his employess wil
eonfinuing relation , . , For the purely economic eomespondence

]

Floanclal support from the Heonomie and Socsl Research O, ok | y, the notion of a labour contract is simple 10 formalize.
SNBNS o pose there are just two time-periods, ¢=0, 1, and suppose al time
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=1 there are § possible states of pature, 5 =1, 2, ..., .5 These stai
may represent shocks to demand or changes in the workers' opportu
cost or whatever. If an employer and employee wish to trade Iabour.
date = 1, and if they differ in risk aversion,' it will be in their intcrest i
negotiate a labour contract at date ¢ =0, The contract will specify hoy
much labour the employee is to supply in cach state of nature, () and
the wage to be received in each state, w(s). To be slightly more sp-n;m
suppose the emploves supplies labour inelastically and derives utilits
}ronl a wage o, according 1o a strictly concave utility function u(w
Then if the employer is risk-newiral, the best contract will offer a
wage @ independently of the state of naturc. For such a contract th
marginal product equals the marginal disutility of labour but the ;-:'5
wage need cqual neither, As Hicks sugpests, the equation of the
wage and the marginal product has been replaced by another conditior
that real wages be uniform or independent of the state.

The study of contracts is an example of non-Walrasian analysis, To seg
why, suppose labour could be sold forward at date ¢ = 0} contingent u on
the ﬁlah_: 5 at fime { = 1. Then the contract would be irrefevant; it co ¢
do nothing to allocate the gains from trade the market could not do, B
labour is the most obvious example of a3 commodity that can be sold
forward only with difficulty. Anvone who has tried 1o borrow against .
or her_ future labour income will know this © be trug, That is w0 say,
there 1s an incomplete set of futures markets. Contracts are negotiated {f
Fesponse to this incompleteness, Agents have become active participanis
n muking thi market work, rather than simply passive actors. Buf
precisely the same set of Tactors that makes the set of markets incomple €

goniract may in principle be made contingent upon any cvent,
Wligenons or cxogenous, which is observable by one of the contractors.
il the contract can be enforced at law only if the contingency is alse
Wlihle by the courts. For example, even it a firm can monitor a
gt's effort at very little cost, a contract contingent upor effort cannot
ity enforced, since, unless the court can directly manitor effort, the
will always have an incentive to say that the monitored effort was
W ined o pay a low wage. Therefore contracts enforeeable at law will in
pul e incompiete; they will he contingent only npon verifiable
Wit Incomplete contracts are discussed in Section 4.1 betow,
Y yen Lo events that are verifiable, fegal costs may e so high as 1o
o enlorcement infeasible. If contractors trade repeatedly, it may be
ible 10 design a contract that is setf-enforcing. In a self-cnforcing
Wit e one ever has an imcentive 0 renege. that is, the long-term
welits irom adhering to the contract always exceed any short-term gain

pught he had from reneging. Indeed, if self-enforcing contracts do
Sint, they may provide s reason why agents wish to trade with other
gnpledd ageats rather than with an amorphous market. Trading with
e pusticular agent leads to some degree of trust and mutual confidence.
Wete 1s an assurance that contractors will behave reasonably now so as
i procure the gains from the contract in the future. Self-enforcing
Bitrncts are examinegd in Section 4.2 below,

e thyed issue is the bounded rationality of the individual contractors.
I ii can be enforced, @ contract can be made contingent upon any event
tini impingss  on the contraciors, So a labour contract may have
wisions depending upon the prices of other inputs, commodity prices,

is like ake contireent coniracts diffic : : 1
jnc;ﬁdg i:c:-(:l]r:tfi:::: ]:Sg Lr:_:t Lf:n-ir‘“'t; d“:f.“’“}t 1o negotiate. These factigy i proofits of rival firms, the rate of interest, money supply. and so forth.
st fies; the Githculty o eforeemiont ond oy Yhe list scems endless, and optimal contracts might be exceedingly

bounded rationality of the agents themselves. They determine the nat g
of the contract, '
. Ina \«:‘n’alrasian market, exchange can take place contingent only on
nformation that is common W the trading pariners. A contract )
contrast, has greater flexibility. It may be possible, by propitious de;i
o elicit information that is private to one of the agents and 1o condition
the contract upon it. Such a contract is called *incentive-compatible” and
examples are examined in Section 3. In praclice, many contracts ---f..
specily performance contingent upon cndogenous events; the piece-ra -.
c-:mtraa..:t mentioned above is an example. In a Walrasian market, the
wage is the return to labour. But labour or effort may not be casily
ohservable, so a piece-rate contract where the wage is contingent up on
output, which is endogenous but observable, may give the worker t @
right incenlives. .

plex In contrast, real-world contracts appear relatively simple. They
Wiy be simple because some information is sufficicntly summarized by a
Mingle statistic, or because the costs of additional complexity outweigh the
Wenelits. Simple rules or mules of thumb may be good enough. But one of
(e mpgor costs of writing contracts may be the calculation of the cosis
and benetits of additional complexity. Then the problem becomes circular
widl there iv no optimal level of complexity. Section 5 discusses bounded
tlicnality.

Informational asymmetries, the degree of enforceability, and boupded
putionality all affect the design of the contract and hence how efficiently
ihe puins from trade are allocated. From the point of view of the
fudividual agent, they cannot be made worse off by agreeing 1o a contract
Minply because there was alwiys the option not to agree, Actually, if the
puntractons are good negotiators, the contract ought to be ex anfe
uilicient, However, ex aafe efficiency need not imply ex post efficiency.
The incentive-compatible contraet of Seetion 3.1 is not ex post efficient.

"In this chapter firms and workees contract 1o share risks, Tralning costs, job spec .
Contracts may also create negative externalitios, As mentioned ubove,

skills, mobility costa, ete, are complementary reasioms.
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the gamns from contracting may encourage agenls 1o triade with the
partner repeatedly. This cun lead 1o a reduction in competiion ex
which may be detrimental. An example is given in the Appendix, wl
contracts reduce the mobility of labour and hence everyone's utility |
e,

The outling of this chapter is as follows, Section 2 presents the b

confracts is compared and contrasted. Section 3 examines asymmetl
mformation both in the context of a short-term contract (Section 3.1) and
a long-term contract (Section 3.2). In Section 4 incomplete and sl
enforcing contracts arc examined. Section 5 discusses the problem
bounded rationality. Section 6 discusses macroeconomics, and Section |
contains some brief bibliographical notes.

2. The Basic Model

This section examines the differences between two situations, one where
the labour market is equilibrated by supply and demand (the spot or
auction market equilibrium). and the other where the labour market is
cquilibrated by contracts. The model is deliberately simple. It is the basis
for subscguent discussion. _

Consider an economy with two dates, =1, 1, and two states, s =1, 2,
ol date ¢ = 1. There are two types of agents, firms and workers, and twa
goods, consumption and leisure. All trade takes place al date 7=1 onee
Mate 5 1 known. There are no forward markets in consumption or
lnbsour.

There are s oidentical firms, each endowed with one unit of capital,
Capltal can be thought of as entrepreneorial ability; it s none
trandferable. At dgte ¢ =0 firms make an initial investment of capital. It
ennbles them o combine with labour 4, at date r =1, to produce some
optput ¥, The produection function ¥ =sf{f) i subject o a random
technelogical shock s, The two states, x, and g, (5, 5.}, occur with
probability p and (1 —p) The function f(/) is assumed 10 be stricily
increasing and strictly concave. there are diminishing returns 1o labour,
Capilalists consume profits and are assumed 10 be risk-neutral.

There are # identical workers, cach endowed with one unit of labour,
Labour s supplied perfectly inelastically: one unit is supplicd «r nothing,
Since there are no forward markets, the price of the consomption good in
both states can be set equal to 1, Therefore if the real wage paid 10 the
worker in state 5 s w,, his wility is v = a{w,) il he s working and
b= pew, o+ R) A he is not, R i the reservation wage of labour, 1f w, is less
than R the worker will not wish 1o supply labour. The worker is assumed
1o be risk-averse: u(-) is strictly increasing and strictly concave,
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The following assumption is made (0 contrast the spot markel with the

farket mediated by a contract.

ASEUMPTION of(nfm)=R= sof '{nfnt).

his means that full employment will he efficient in state s = 1 but not

It state & = 2. Note that n/n is the average number of workers per Arm.

Any integer problems will be ignored.

U | The spot market équilibrivm

Since there are no futures markets, the labour market is cquilibrated by
supply and demand in cach state 5. There are just (wo wage rales {w\,}.i
i = 1. 2 which clear the market. All agents are assumed o act mmpet.li
pvely and treat w, parametrically. The demand for labour in stat_e 5,0, 08
determined by firms maximizing profits, sf (L) - w,i,. Workers will clluos_c
fo supply labour if w, = R but not otherwise. The outcome {A.,r: 2} |Isi
dewwn in {w, D-space in Figure 15.1{a). In state s, there 115 ;

empioyment; cach firm employs #{m workers at a wage W, cq!:_al ;::;t_ ;:
marginal product, s finfa). Instate sz_tmal employmenl is mf 1 {_ :".'
which is less than n by assumption. Employment levels are e1fh1c|cn i
bath states. but wages are variable. Variable wages are disliked by
workers because the workers are Tisk-averse.

2 2 The contract market equifibrium

As spot market wages arc variable, a risk-neutral cmplqye}' may be able
(o olfer a contract at date £ =0 which reduces wage vzlrral'.rl_ht:.r in rc'furn,
say, for a reduction in their average level. A contract will specify 1!1-::
wa-ng::s and employment levels in both states al daul: [ -——‘L It can I:-e qll.ul;
general; the contract may specify different wages m different st_atc::j an
different wages to workers whao are employed or who may be laid off. )
Consider a firm that hires * workers at date ! =0. Each warker will be
offered a vontract & which specifies a joh retention prﬁ:hab:lny a lhi:
wige we 1o be piid 10 a retained worker and the wage w) to be p{ud 103
Jaid-off worker all in each state s. Supp?s:? w-:_rrkurs are retained atl
random (there is nothing in the model to d;sllnguu._wh one fmrp_ anplhcr}.
then if [, workers are employed in state 5 the retention probability is f’. HE
The expected utility of a worker with contract & is Eu = E’[r*f(w’lJr
(1—r)ulw? + R)|. The expected wage biil per worker is P}r’, = rﬁf; :}i
(1=r)a). The firm’s expected profits are Em=E,[sf( ,?]— 14
Workers will aceept a contract only if there are none better avai able._slo
the expected utility Eu must exceed some minimum level @, where i h;s
determined by competition among firms at date 1 = 0. The set of feasibie

e |
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contracts s
Ad)={0|Eu=fi;le=r,20;5=1, k.

f‘.ll'l'll'lh will choose the feasible contract that maximizes expected profits,
The hest contract is easy to describe. First, notice w® = w" + R for ¢ l
state ¥ = I',E’ so within each state the worker is perfectly iI;Stircd agai
layoff. This might be taken to mean that there is no involuntars
uncn_lpln:.rrnent. This is quite a robust result and holds for all maoy
consulered in this chapter.” To see why it holds. suppose it did not. If. for
cxﬂn.lptc. w; = w+ R, then, given any retention probability r. it t{:
possible to reduce w? by a small amount and INCrease ) so as ::; leave
the expected wage hill per worker, W, unaffected. Prnﬁ;s in state 5 o
unlc_hangud. but since the variability in utility is decreased the cxp(lzmad
utility in state s, Qil{(ﬂ?}-ﬁ-{l—q]u{ﬂj:“f-ﬁj, is increas::d A similar
argument can be made for @< w'+ R, So a contract & s a d-tuple
l{ ';: '|G',{j .'r; Lo :herc w,di: ary, the wage paid to a retained worker aFI"'Il:I.
* -l worker is under ive ’ il
e _G};tmd o receive w, — R The wage bill per
By similar r-:a.spning. it is possible to arguc that the contract will pay
constant wage w is independent of the state 5. If this was not so, the firm
could pay just the expected value in cach state without reducin Lct ed
prcfrirs but increasing expected utility, it
] smee all firms are identical, they will hire the same number of workers
IJ -;m’n.r. The cmp!oyn!e:nt level in each state will be efficient: 7, =
£ MR ,) and ) =10, Employment levels are exactly what they '|n'.;'I m
the spol market equilibrium. Again. if it were not 1rue it wm;!d be
possible to change the labour tnput und increase profits <Jr.ulilil X et
ind therefore 1o ncrease expected profits or utility ex grie T
The Fqu'riihnum vontract wage w is equal to the exp-::f:#c.d spol markel
wage £,w,. The reuson w = Ew, is that, to equilibrate the labour market
it date 1 =0, the labour demand must be (he same as it was in the spol
market. Therefore, the firm's expected wage bill must be Ihct SAme ';msgr
I;ul'."lr.-;;w_ll:mﬁ. Firms arc indifferent between the spot aml Cunllrﬂfl market
j;{:;;nr:a:“:::l:;;rkn.rﬁ are strictly better oft with contracis because, by
U=ulw)=u(Ew)> fou(nd,

. The labour contract equilibrium (€}, ) i drawn in E

e model is highly stylized, yet there urch.':: nllmhf:rnu:'lzrll;;:%:lr:zn:i lv{i:t
Iu.hc 1rnn(l'c by comparing Figures 15.1{a) and {b}. First, the cquilirl:'ium
(Cy, Cy) is Pareto-elficient. A contract that produces this oulcome i
th-emfnn_c first-best. The oulcome is Pareto-efficient because there are no
externalities. In the Appendix a new wrinkle is introduced: 1two firms

" 1 holds when there is ax
ymmetie information angd wha
cases where it does not hold, see Hahin { 1984) and M n n ;T%Rl;iljm i riskeaverse. For
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Fig, 15.1  The basic model: (a) spot market sodution: () contract sofution.

cach produce a different goed, random preferences mean that more of
prwnd 1 s demanded in state 1 and more of good 2 15 demanded in state 2,
Firms and workers would still tike (o contract 1o reduce the variahility of
real wages, bat by doing so the maobility of labour is restricted and
conseguently so i the responsivencss of supply to demand. A contract in
ane rm redoces the availability of lxhour 1o another frem at date 1. This
eaternality means that, for certain parameter values, the spot market
couililbrium can Pareto-dominate the labour contract eguilibrium,

sccond, the outcome (€, ;) has employment at the efficient levels.
Cuntrary o what some of the inttial literature suggesicd, contracis of this
typic do not account for suboptimal levels of employment. Third, the
modde] assumes that both firms and workers are perfectly and symmelri-
cally informed. The firm knows the worker’s utility function and the
worker knows the production technology and the technological shock. Tt
15 a mygor eriticism of the contract equilibrivm that it assumes that agents
know too much. In the spot market eguilibrium firms do net need o
know the worker's utility function and workers do not need to know the
fiom’s technology, An attempt to relax the assumption of perfect
informaetion 5 made in the next section, where it s supposed that the
worker cannot observe the technological shock.

Fourth, at the outcome ) the employees would rather trade at the
spert market wage if this were available and at C; the firm would prefer 1w
hare at the spat market wage. Equally, at ), given the wage. the firm s
retatning more workers than it would wish to if it had discretion over
labour input. Both these points sugpest that the contract may be quite
difficult to enforce. An issue taken up in Section 4.

Fifth, at ¢, the firm is making losses, though they are balanced by the
profits made at . At O the firm may prefer to declare atsell bankrupt.
N bankruptey constrainis could be imposed on the design of the
contract, but the issue is not discussed here.
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F.mullly. II'!¢ shock 1o technology may be multi<himensional or diffieul
o specily, The best contract may be very complicated. The cost of
C i

complexity will be touched upan in Section .

d. Asymmetric Information

In this section we examine labour contracts when the
vhscrve the technological shock
n‘ucducl to ke the analysis work: first, the firm is assumed to be
r'l,'ﬁl.l\—:‘d"r’ur%;u; fu:a:und » W examine only a partial equilibrivm. Macroecono-
mic implications are discussed in Section 6,

employees cannal

L1 One-pertod contracts

I["igurl: 15 2(a) reproduces the contract (¢ Co)in (W, r)-space, where W
18 the expected wage bill per worker and ¢ s the probability that a worker

aga rall i
W
W ; age il

1 '—'_F‘.f T ':'D_I‘ l':‘1‘l
—F

fed
— £

- e 1 0 —-_—
—_— Rutartion ' T Aetantion
- 15.2  One-period contructs: (a) risk-neuiral fir ]
. - m;, (b)) risk
first-hest contrace implemeniabie (c) rivk-averse firm, first-best nor im_ﬁ;s:mf;?
() risk-averse firm, second-best contraci. :

L I

Two additional assumptions are
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it retained. The concave lines marked P are the finn's so-profil curves.
Their slope is equal to the marginal prisduct 5f°(-) since in state 5 profits
wre g, =5 {rd* ) — WA They are concave because the marginal product
I8 decreasing. Profits increase 10 the south-east,

It has already been argued that w] =) + & = o, and this is true
whether or not the workers observe the shock 5. 5o the workers’ utility
i state 8. nu{wd)+(1=rlufo!+ 8)=u[W, + {1+ )R], and their
mehifference curves in (W, r)-space are straight lines of slope R
Intuitively, it costs the firm R to move one worker from unemployment
o employment if expected utility is unchanged. ¢, and C, are on the
same indifference curve because the optimal contract gives the workers
the same level of utility independent of the state. and the igo-profit line,
£, through C; is tangential to the indifference curve because R =
1)

The important point is that if the firr 1s pisk-neutral it does not matter
whether or not the worker observes the state of technology. If the worker
cannol observe the state of technology, the firm can choose either ) or
€, but given (', Co) it will never have an incentive to lie about the true
state. In jargon. the contract is implementable under asymmetric
iformation. Or the contract (C,, ) is incentive-compatible,

In stale 1 the iso-profit line through ) is Py and the iso-profit line
through ©5 s £ Since P is 10 the north-west of P it represents ower
profits, and the Arms will never choose O in preference to O when state
| is the true state. Profits are lower at O, than ¢, in state | because
Reog fi*)at ©) so P always lies below the indifference curve through
"\, Similarly, in state 2 the iso-profit line P, through C,, always lies
below the indifference curve because B =5 f '"(r0*): there is a loss 1o the
firm in choosing € over Oy when the true state is state 2,

If the firm as well as the worker 15 risk-averse, matters arg morge
difficult. Suppose the firm has a concave utility function v defined over
profits. The firm will not offer complete insurance to the workers
between states, though there will stll be complete nsurance within each
stiate, w) =, + K. It scems reasonable that the wage should be higher in
the good state. 5o it will be assumed that = . " A first-best contract,
say (0, 1), must eguate the rato of marginal utilities between states
for the frm and the worker:

Vi V() = w (e e () (1)

otherwise reallocating wages across states could lead to an increase in
expected utility for everyone, What needs to be shown is whether the
contract (£, £3.) is implementable when the worker canmot observe the

Yoy g i x fUT) g ) (] - ) R
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state of technology and what | [
: vappens if the e
implementable, : s
“hhgqtrc_s L‘i.ziflh} and (e} slustegte when (8. Dy} is implementable and
HER LIS not. In part (hy employment is st; arimi
_ . Mt s stall determined at 7, an
3 15 on a higher indifference curve than I, because it :';. ah:wum(ix;‘IFu:
[T ; ; i5 i I P
t;..r mf:ai';_ fl-j{ﬂuu:efrr. the contract is implementahlie. The iso-profil curve B
,--: L )y lies to the north-west of the line P through 2, and Sl::]t
h':-lnn .‘1.1..1']:: l_uwcr pmf_ils: the firm will not choose I3 in state ‘;imilarl
‘cause s tangcnilar to the indifference curve through 1, the f i
never choose £ 1o stare 2 : e
In pa : fi i
. ‘n; part E-:I:} of thffEurc by contrast, the 1s0-profit line, £; through P, is
WARC south-east of £, so the Grm will che ini g
i ; wse the point £, whate
frue state, There is clearl il
i 5 v 4 trade-off here; the poj
i ; : mont [k represents
: ;;1 r?fu;u!tt_}ulpyl since r: < | but also decreased costs hcmuqe‘ ) Ii s, If
¢ oreduchion in wage costs is sufficient]y : : D1
: : reat
cannot be implemented. REEERES o
IJ: U?;”ﬂ ;{s not implementable it may be possible to modify the
vonlract to make it implementable, Fj -
. - Flgure 15.2(c) shows that, if th
g ¥ i - H { M : =
; :Tntmu i5 10 hc implementable, it is necessary to move (£, ) so t]f::
1 Jnngcr_he:; below P,. This can be done by reducing {ul j:m;eawi
m,l_ n;' rudgmng r2, or by some combination of the three 4 2
r-i“ | .IL-;,:,_lf the new contract is implementable, it must involve SOMme
: :..l.lli'i. Tnz in s bel;;w the efficient leve) of employment (sec part (d) -:;f the
pure ) suppose £, is changed to D2 with ion i
; oul any redugt :
Bl o ke i 2 ANy chion in #. Then
|,-'.'t|' nu; :unlrm_i Must ratse w; relative to @, so that u'{m]}mf‘(m } =
H'}g Vi A small reduction in #y &long the 150-profit line n:dfmcs
Gy and ncreases . As . 5 increase ; :
A8 Ty 38 nereased and o, reduced. o ;
A EAX : 2 Teduced, w'(on)iu'iw
;:Ir::_ﬁ IE;;,J;‘! (72} are brought closer together. As u"{m,},-'ru'::u.u} {Hl'lli::;
il Ijn L) are more pearly cqualized. there s a first-order g;niﬂ mn
,-' : :L.I.'I“.“.H ;hun:ur‘: Ihe*re s only & second-order lass in the reduction in
,',J}.,«”W‘-H-m- T'?"f :[rlr' ). Therefore any implementable contract will
iy ve it reduction in employment in state 2 below the first-best level
! |: |Irnptuma:ntab!u or second-best contract, (£, p! ;
.2y ' o

} o not

L is drawn in Figure
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Muost labour contracts last far more than one
ﬂu: conlinuing relationship between emple
important factor explaining the existence
contracts, Caspal labour is likely to be
rnjr‘n more permancnt labour.

I'o examine how a long-term  contract diffe
contract, we will extend and simplify the b

period. Hicks sugpested that
wer and employee was an
and the structure of labour
tontracted on a different basis

rs from the one-period
asic model, The model is
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cxtended by assuming that there ore two dates at which Tabour is traded,
f= 1,2, and that states are wentically and independently distributed at
cach date. (We continue 1o assume the firm is risk-averse.) The model is
sunplified by assuming that 55 (1) {5 sufficiently greater than R so that
full employment is always optimal. Since full employment is always
optimal. only the wage structure of the long-term contract can be
examined; but even this is quite difficelt. Units can be chosen so that ™
and (i) equal 1.

In the simplified model a one-period contract pays a wage that is
independent of the state. (If the wage did depend on the state, the firm
would choose to declare whichever state had the lowest wage ) But a
comstant wage contract does not share risk very well when the firm is
nsk-averse, The firm would prefer to lower the wage in state 2 and
increase it [n state 1 50 as ro equalize profits between the two states,

Fuyualizing profits between states may be possible with a two-period
contract, In a two-period contract the wage in the second period can be
conditioped on the state in the first period. 50 a higher wage may be paid
i state 1 dn the first period if it is offset by relatively lower wages in the
second pericd.

Loty be the state at date | and w the wage paid. Equally, let 2 be the
state al date 2 and o the wage paid. In the second period (the last period)
the firm will declare whichever 2z guarantees the lowest o 5o (just like
the one-period contract) o cannot be conditioned on z, But both w and o
may be conditioned on 5. This two-period contract can be illustrated in
{4}, 7 )-5pace.

Let ¥V =wv(s —w) + aF, Viz — o), the firm’s expected discounted uti-
lity in the first period, where o is the discount factor. Let & = ufw) +
ane{a) be the workers’ discounted utility in the first period. The level
curve for V, in {w, s)-space, is downward-sloping and concave to the
origin. The level curve for U is downward-sloping and convex to the
origin. At any point in {o, ospace the level curve for Voin state 1 s
more steeply sloping than the level curve in state 2. Just for the moment,
suppose workers can observe state s (but not 2} Wages will be chosen so
the level curves for & and V are tapgential to each other in both states
and o is independent of 5. Let (C7, C*) b the oyteome. (Snperscripts
represent time periods. ) It is drawn in Figure 153(a) where ) > o
hecause u{a ) s = Vs, —w )WV (5 — ws).

Now suppose workers cannot observe s. The contract (C7, C%) 15 not
implementable, The firm will always declare state 2 because the wage bill
is lower in state 2. An implementable outcome (D!, D%) is drawn jn
(Figure 15.3(b). With the contract (P, D) the firm pets the same utility
in state 1 whichever state he declares. (V) passes through D! and D2)

With the contract (', [}%), wages are pro-cyclical and negatively
serially correlated. Wages are pro-cyclical because w, > w, and o is
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Fig. 15.3 Two-pen}:_:d contracts: (a) risk-averse firm: workers observe 1 bur mot
z; Eh} risk-averse firm: workers observe neither s nor 2.

independent of current productivity. They are negatively serially corre-
lated because if current wages are high future wages will be low and if
carrent wages are low future wages will be high. Neither propert
depends on there being just two states or just two lime-periods, !
l,lkuﬁlhc one-pericd asymmetric information contract {Figure 15.2(d))
(0 0 s ex post inefhcient. In Figure 15.3(b} at I»? the slope 01’ ¥ i;
stecper than that of U.." £x post in state 2 both profits and urility m:ﬂd
be increased by raising w, and reducing o, But raising w. and reducin
@y would not be incentive-compatible. The firm would have an incen!ivs

fo lie in stite 1. Given the information as
! 2 ymmetry, the contract (D', D
is the best that can be done, ) : )

4. Contract Enforcement

This section examines how contracts might be enforced when the legal
system s amperfect. In Section 4.1 it is assumed that the state of
technology is not verifiable by the courts and therefore that contracts

; .
It e clear [rom Figare 15.2(d) that the curve Ly must be tangential to V, ar [, By

drawing similar diagrams, it is casy to show that &
! i ; cannct be more steeply shope
alt £ 1t remains 1o show that they are not tangential. If they were, PSR

_uleyg | wle) . woy) )
vis = Bz - LT S E _g__ti:I T-".._-': - ﬂ-':-‘.i

With o, fixed, nerease o, and w, and reduce w. so that ni
- 3 = = a L ST } - i o
n{h,{tl{- #2) = vz = )]} is unchanged. This leads to a ﬁrsl--:-rdelr !,air: by rr:llucimlzhc
michile inequality but only a second-order loms, so we can comnciude "
wia) Ep':-ay)
w'my) T p(Ey - oan)
asd o > e t (53 = )
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conlingent upon state ¥ cannot be enforced. 1 is shown that there is some
similanity  between non-conlingent or incomplete contracts and Lhe
incentive-compatible contracts examined in Section 3.1. In Section 4.2
there s no legal system, but since trade takes place over time it is
possible o design sell-enforcing contracts in which the short-term
benchits from defaulling are always exceeded by the long-term benefits of
adhering to the contract.

4 1. frncomplete contraces

Incomplete contracts arise because there are some cvenls or conlin-
pencies (o which the contractors would like 10 index their trading
arrangements but which are just not verifiable by the courts. There might
be 4 number of reasons for this. The descroiption of the contingency may
v quite complicated or dificult to Jefine, or it may involve some
information that 15 private to one or more of the contractors. An example
of the latter might be the effort level of a worker as monitlored by a
supervisor. Then the only contract that can be enforced at law is a
contract contingent only upon verifiable events.

T keep matters as simple as possible, it will be assumed that ex post
the mobility costs of the firm and workers are extremely high, so that at
dute r=1 there are no outside opportunities for the firm or worker. That
i 1o say, there is some specific investment, training costs, hiring costs,
and so on at date 1 =0 which commit the contractors ex post. The
opposite 15 assumed in the next section. It will also be assumed that
agents are legally bound 10 honour their contractual commitments; so the
courts can impose and enforce a suitably large fine. Also. the defaulter
must have the ability to pay. The assumption is probably unwarranted for
the worker whose capilal is likely to be mostly human capital and not
casily appropriated.

It will be shown that there is a close relationship between incomplete
coniracts and contracts under asymmetric information. First, consider the
contract (), O3 in Figure 15.2{a). The contract can be legally enforced
even if the courls cannot verify which state s has occurred. Obvigusly,
there are no problems with the wage payment since this s state-
independent. Employment, however, does depend on the state. Bul as the
comtract is ex post efficient, given that @ = w" + K. the employer is
retaining exactly the number of workers he/she would wish to in state 2
and is constrained by the labour poal 7 in state 1. Similarly, workers are
indifferent between working and being laid off, so employment can be
left 1o be determined by the firm,

If however the firm is risk-averse, then the wage payment is state-
dependent, and this suggests there may be some problems enforcing the
contract if the state 5 is not verifiable by the courts. In Figure 15.2(b) the
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contract (44, Dy) is implementable even il there s nEYImenio
tion. 1 is also enforceable withour state verification, If, @ n
reasonably be supposed, nal employment is ﬂbB{.‘Wﬂhlt_‘l by Ill'ni i
1_hc wige paid can be made contingent upon employment in the y
.‘:umwse that the iso-profit line for state | through point ) cuts
m:]ﬂ[creuuc curve at r*. Then a wage schedule tha |.‘.-u:.'s o Jlfr-i
wy il r o= r* ymplements the contract without the courts hnvii'ng 1i calg
the state of rechnology. Simply, if state 1 occurs the firm won ld
reduce the wage to m, but keep employment at {*. However, with th
n::w rule the wige @, can he paid only if employment is reduced el
e But then the firm would Jose profits, The contract can be enfor
making wages contingent upon cmployment.

In F"mufc _I.‘EI.Z{-:} the first-best contract cannot be implemented unde
asymmelnc information as the firm has higher profits in s1ate 1| lu
point .:'l__. than at the point 1y, Neither can the contract be L;nl'nm:tl if 5 i
nit verifiable, irrespective of whether the wirker observes 5 or not W
wu,lgc payments cannot be conditioned upin the employment level m ]
i implement the contract. For example, if the wage payment was iy i

= F. .1 z ]
reroand s, il r =y then the firm would choose employment ta be yin

Tuath :il_;m:ﬁ. Ex posr workers are powerless 1o stop this, Of COnTNe
feputation could matter and is discussed in the next section '

The second-best contract (D, £2;) in Figure 15.2(d), however, can be

entorced by a non-state-contingent contract. 1f the employment level in

State s’ and the employment wage is i state 1 and @ in state 2
then & wage schedule that pays w; i r=r] and m, otherwise Emp!f:muanllt
the contract. In fact, (23], £9) must be the best that can he done if & iy
nil vcr'iﬁuhh: mdependent of whether there is SYMmMelric or asymmet fie
information between the worker and firm. Motice that, a:isumi:;g workers
h«lihavc nan-cooperatively, ex poge reacgotialion will alwiys set -
o' 4 !-.' Thu_r::fnrc @ non-contingent contract will simply spiecily @ wa

a =gy c:nrftmgc:nt upon emplovment. Since oF = 4" +-H_ the cmp}ogf
ment :Iq:t.‘l_.-unn can be left 10 the firm. The best contract that can trn
m'hluw:dl i5 ({2}, 1)1}, The oulcome is the same if there s asymmetric
Imfnmml:.nn and state-contingent enforcement or if there 15 symmetrio
JInfmnmlmn and enforcement only of non-contingent cnnlruc-l-; Only th

mterpretation is different.” - .

4.2 Self-enforcing contraces

,IA p-nssnh.lcl mechanism of enforcement ix repulation. Reputation will be
::npq.;lnanl 1[._ Once an agent reneges, this influences the type of contract
e/she can sign in the future. To cxamine the role of reputation, consider

]
Whant hagypens when warks pet colloctively is an interesting and open question

Labowr Conraxi Theary 15]

agnin the model of Section 2.2 wbove with nisk-neutral firms and
symmctric information but with an infimite  sequence of dates (=
01,2 .= Suppise the two states are identically and independently
dimributed over time and each agent discounts the future by a common
lnctor o, Firms and workers are allowed re sign contingent contracts and
o renege on these contracts when it is to their advantage. That is Lo say,
there are no courts o enforee confracts and no mobility or *lock-in’ costs.
It s wssumed that if a worker rencges he or she can find work at the spot
imarket wage. Similarly, if & firm reneges it is assumed it can hire however
many workers it would like at the spot market rate. This may be
mobivined as follows. Suppose there are, in addition 1o the » infinitely
lived workers and m infinitly lived firms, at cach date m workers and »
firms who live for only one period. Since there is no enforcement
mechanism and no mobility costs, the one-period-lived agenis trade at
the spot market outeome (A, A;) drawn in Figure 15.1{a}). The infinitely
lived ggents are competitive amd thus treat these spot market wages as
Bwven,

I'e discuss the effect of reputation, some strong assumptions will have
to I made. If an agent can renege without being observed by anyone
amal therefore can sign a contract with someone else next period, then
reputation has no role to play. But suppoese the opposite is true: when an
apeal reneges it i observed by everyone else, and once he has reneged
he his proved himself unreliable and no one will sign 4 contract with him
apinn. A more complete model of reputation would penerate  this
assumption as a resalt, but for the moment analysis will be confined to
cxanuning the effect of this assumption on the type of contracts that are
signed. Inoparticular, can the first-best contract be enforced by this
reputation effect, and if nut what contracts are feasible, or self-enforcing?

Let A'=(s", 55, .. . 5') be the history of states up 1o date o [t s
assumed that history s common knowledge s there s complete and
symmetric information. Since information is complete and symmetne,
cmployment will be determined efficiently at each date and workers will
he perfectly insured against unemplovment; w, = w) = @) + £, With
employment determined at the efficent levels, a contract will simply
specify a sequence of wage payments w(i') conditional vpon the history
of states. A contract signed at date (=10 theefore is written &, =
[l "3

The contract &, will be feasible if no agent ever has an incentive 1o
renege. No agent will have an incentive to renege if, at every date and for
every possible history, the long-run gain from adherning to the contract
excecds any short-term gain that might be had by reneging. Consider the
worker: 1f the history is &' and the state at time ¢is 5, then the short-term
benefit from reneging on the contract is

il (Y] — w(w,).

= T— e
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There is qbviuusf}f i short-term befient from reneging if w, > w(k”). If the
contract is to be feasibic, this must be offset by the expected long-term
bencfit from adhering to the contract:

28> e fw ()] — u(m) | ")
fuml t

where £{- | k') is the expectation conditional upon A7, Let U{A7) be the
sum of these two terms. it is the total gains to the employvee from
adhering to the contract at date £ in state s when the history is &% If the
employee is not to fencge, £53(f°) should be non-negative. Since these
constraints are forward-looking, the notational dependence on &7 can be
dropped and L7 can be defined recursively:

U =w{w,) —u(w, ) + af, UL

whelre £, is the expectation taken over all possible states at date ¢+ 1.
Sirmilarly. the gain to the employee from adhering 10 the contract can
be defined recursively as

Vi=it(w, ~ w)+aE V"

where *{w, —m,) is the short-term gain or loss to the emplover of
reneging on the contract, )

It can now be seen why an infinite time-horizon i necessary. If there is
a Iaﬁl_ date T, there is no future to olfset the short-term b-::ncﬁls from
reneging. 5o either the firm or the worker will have an incentive to
rencge unless @) = w,. But if @) = w, for each state, there are no future
henefits to adhering to the contract at date T — 1. Hence @] ' = w, for
cach state. Working backwards, there is no feasible sei[-enfcr;cing
contract which docs not pay the spot market wage in every state. When
T. = = there are always future benefits from adhernng Lo the'mmmct_ The
discount factor o can be interpreted as the probabitity the firm and
:wori-:er will trade with each other next period. So what is really important
i nol that T =:= but that both firm and worker should a]n:a}rs believe
they will trade again next period,

An optimal contract will maximize V" subject to (=0 and the
self-enforcing constraints £ =0, VI=0 for all 5, ¢. The optimal contract
can ke ft.'.n_umj_ by dynamic programming (see Thomas and Worrall 1984).
The solution depends on the discount factor a2 As an example, suppose
wlw)=Vw and wy =4, wy=1 with p=1 In Figure 15.4 wages are
plotted against the discount factor a. Two lines are drawn. One line
marked f,, is equal to 1 for low a but starts 1o rise when o = 2V2 — 2‘
reaching the average spot market wage, 5/2, when a = 1. The other Iin{:'
mnrk::d @y, 18 4 at low a but falls when o= 2%2 — 2 uniil it reaches lhl;
;‘crli}g;}' equivalent wage 9/4 al a=1. The two lines cross atl a=
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As might be suspected, g, is the lowest wage the contract can offer the
employee in slate 1 withoul tempting him to renege and 4 is the highest
wipe the contract can pay in state 2 without causing the employer to hire
{rom the spot market, (S0 @, rises with the discounl factor because the
less the future is discounted, the better the short-term imcentive to renege
can be counteracted, Similarly, @, falls as o rises.) O course, it is never
optimal to pay a wage greater than 4 ar less than 1. so the maximum
feasible wage in state 1is @, = w, and the lowest feasible wage in state 2
1% by = Wh,

There is & simple rule thereby whereby contract wages arc updated
from one period to the next: keep the wage constant if possible, and if
nat adjust it by the smallest possible amount. This accords well with
tuition. Since the firm is risk-neutral and the worker risk-mverse, it is
desitable to keep wages as constant as possible while not violating any of

the self-enforcing constraints.
Then for o= 2%/2 — 2 there is no non-trivial self-enforcing contract.

The ogly contract that is self-forcing replicates the spot market outcome
i{A,.A;). To calculate the contract for a=2%2—2 il is necessary to
Lnow the initial contract wage. It was shown in Section 2.2 that the gain
from the contract 1o the employer was 2€ro in equilibrium; that is,
V' =0, So V¥ and V' are both zero and the initial contract witge i @y if
Jate | occurs and @ if state 2 occurs. So for o€ [2v(2-2, 7~ V37] the
contract wage is @ if state 2 has not occurred in the past, o, of the
current state 15 1 and state 2 has occurred in the past, or @ if the current
ate is 2. For a=7— V37 the contract wage is dpy if state 2 has not
securred in the past and @, otherwise.

GGiven the updating rule, it is possible 1o determine ay and in;
precisely. For example, suppose the intervals are disjoint and let ¥(w,)
be the total gain to the firm from adhering to the contract in slate § when
the current wage paid is o, From the recursive definition of ¥,

V(g = £ fwy — @) + ap¥i{en ) + a1 — p Vi)
But Yalis) =0, s0 Vilw ) =1 (w2~ o) ap. Also,
Vil = 1"(w, = 0} + apV{en) + a(l = p)Val@s)
or Vilar,) = 1"{wy — @ ){(1 — ap). Therefore
al po+ (1 — pla] + (1 - a)@,= afpw, + (1 — phw] + (1 —ajws.
Following the same procedure of calculating total gains for the worker,

af o)+ (1 = phulan)] + {1 — a)uld,)
= | pr{wy) + {1 = pawa)]+ 01— ajuelws

These two equations can be solved simultancously for @, and @
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similacly, if the intervals overlap,
@z = [pwi + {1 — pwa) + (1 — a)m,

uliwy) = afpuiw) + (1 - platws)] + (1 = ahu(n,),

Figure 15.4 was drawn by substitutin

- 2w=4 w,=1 p=1j
Souations, ! 2 P =3 inle these

5. Bounded Rationality

l]nnn_dml rationality means either limited information or limited com-
putational ability, or both. Information is limited in two ways, First, it
may .bc difficuli to pive objects or events a precise, uncquivocai:rie
meamng, For example, the firm may not know the worker's utilit

lunullgn exactly, or it may be able to describe the state of the cconum:
only in vague terms like ‘healthy' or “poor’. Second, even if an
uncquivocable meaning can be given to an event, it :
be uncertain.

Computational ability is limited both practically and theoretically, To
!:nmputf: any function effectively requires an algorithm (a finite s.:;t of
msir_u-.:lmns} which works in finite time, Theoretically, it is not possible to
tell if any algorithm will always work in finite time.® The prc;bicm is
undcuidu!}lﬂ. Practically, time and computer technology are constraints
on effectively computing any function. For example, in chess, whatever

5 occurrence may still

* Take for example the algorithm that
computes the function of algorith
duﬂnd[; M oand only if the algorithmn never terminates. Since the original :lp:ri{“::; :j?:l:h“
damain of the Tunction it comptes. we always hive a contradiction, ;
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the position is, there is an optimal strategy, but computationally it is to
dilbenlt to work out,

Mevertheless, even in complex situations decisions have 1o be taken, so
there has 1o be a way to decide which decisions 10 take. Limited
miermation may be represented by subjective degrees of hehel or
subjective probabilities, but this usually makes the problem computation-
ally more difficult if not intractable. It might be thought possible o
specify a cost for computation and equate marginal benefits to marginal
vosl. Unfortunately, if computation is costly, the benefits and costs of
extra computation can be worked out only after the fact, once the
valculations are already done. since every siluation is different, there
appears o be no optimal level of computation.”

There are two ways out of this dilemma (see Simon 1976). The first is
1o treat optimal solutions as gwdes rather than bluepnints for rationality:
1o examing meodels whose solutions will make for pood decisions, not
necessatily best decisions in the real world. The sccond is 0 give up
wearching for an optimum and simply seek a satisfactory solution instead.”
I'he Jatier has the disadvantage that it is really only & re-specification of
poals which are usvally subjective anyway, but it may be useful in some
siluations,

As an example of the former approach consider the model of Section
4.2, Once the wage intervals are worked out, the rule or algorithm for
compuling the optimal contruct is trivial. Computing the wage intervals
involves solving a number of simultanecus equations. If the number of
siates is small this is not 1oo difficult, but if the number of states is large it
may be computationally costly. A possible pood decision would be to
cxtimate wage intervals bul follow the same rule for updating wages. I is
not optimal. but a complex deciston has been reduced 1o manageable
proportions.

6, Macroeconomics

The mandels of Section 3 and 4 provide seme strong implications for the
pattern of wages and employment with only minimal assumptions. For
example, in the self-enforcing contract of Section 4.2 current wages
depend on past history: the wage today will be lower if vesterday was
‘b’ rather than ‘good’. In the long-run contract of Scction 3.2, wages
are both pro-cyclical and negatively serially correlated.

" The Blum speed-up theorem in complexily theory says something similar: for any
plporithm, there is always another algorithm that compuates the same {unction faster for
findeely many inguis.

" This Is usually the case in policy analysis. Targets are specified and scarches carried out
for n satisfactory policy. Also, at a social level, Paceto opfimality = a satisfactory rather
than an ‘optimal’ oulcome.
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However, some care is necded 1o iterprel these resulis al an aggregnie
or macroeconomic level. For example, in Seetion 3 11 was assumed that
the workers could not observe the shock 1o technology. If the shock 1w
perfectly correlated across firms, this assumption is unreasonable because
all firms would be cutting back on employment at the same time and the
wage could be conditioned upon aggregate employment. Conditioning
wages on aggregate employment would be equivalent to conditioning
wapes directly on the shock to technology. And if shocks are uncorres
fated across firms it is unreasonable to assume firms are risk-averse: they
could climinate risk through the stock market.

A natural approach is to assume that the shock consists both of an
economy-wide and a firm-specific compeonent. If firms are unable to
distinguish between the two components (because aggrepate data are
published with a lag), a risk-averse firm will tend to reduce employment
below the first-best level whenever it is adversely affected. But a firm that
has a [avourable shock cannol increase employment bevond * so
employment fluctuations will tend 1o be exacerbated,

Another approach is to suppose that an aggregate shock affecty the
variance o the Arm-specific shock (see Grossman, Hart, and Maskin
1983). Then, even if the aggregate shock Is publicly observabie, the
asyrametry of information will cause increased emplovment fluctuations:
in the low-vuriance state employment will not be chunged much, but n
the high-variance state badly affected firms will cut back on employment,

Another possibility is that the aggregate shock affects the firm’s cost,
for example by changing the real rate of interest (see Farmer 1984), If
lirmg have decreasing absolule risk aversion, as profits fall, risk aversion
increases, Since employment reductions are greater if the firm is more
risk-averse, the aggregate shock increases employment fluctuations,

Labour contract theory offers some imporiant insights into the be-
hivaour af wages and employment. The model of Section 4.2 is probably
most applicable 1o the UK where the majonty of collective agreements
are not legally enforecable. The asymmetric information models of
Section 3 are very sensitive 1o parameter values and are therefore difficult
o validate or disprove empirically. However, there are a number of
deficiencies with the theory. First, all employees are dentical and jom
the firm at the same time. So it is reasonable to assume they are laid off
at ramdom. In fact, most contriacts reduce employment by voluntary
retirement and by an inverse seniorily rule—last in, first out.” This is an
important fact which needs explaining. So to is the fact that employment
reductions are somelimes made by reducing hours and sometimes by
lay-offs, An amalgamation of contract theory with search theories and

"1 am pratelul w0 Andrew Owwald (o some pertinent comments aboul real-workd
confracts. For an excellest summary, see Oswald and Tueabull { 1985,

' 3
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adverse selection and screening models might prove u.“‘.“' ""hmc}:”:
The conclusion is that contract theory allows du:t‘tpcr u_mﬁhl 1:1:: \::‘
markets work than that “they are cleared by prices’, Dul it has some Wity

1o go to explain the institutional details of real-world coniracts,
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N On boumlijed rationality, see Simen ( 1976) and Williamson, Wachter,

and Harris (1975).

APPENLLX

a slightly modified version of the ¢xample given in Section

Bl it i akly) Pareto-dominates \he

1 1 is shown that the spot market equilibrium {we
lnbour contract equilibrium _ )

fFrample. Suppose there are Just Twa firms, m
different goods. Assume that

=72, byt they cach produce

Wlisy= VL), pi =Vt = 1,2
i Aate 5, and L7(s) is the total
- yo(s) is the vutput of good g by employer @10 s ; "y
:I!J'-I:_Jrli-ﬂf j:f )Enh-uuf emploved by firm ¢ an stale 5. Both employers are risk II'H.'-I.'II:::
and consume only the good they produce. _Supp-ue-c- that both stales
¢qui-probable: then the utility of each employer is

]
Vw2 Z(5)
we= i

where Z°(s) iy the consumption of good ¢ by the employer ¢ i;n utnll: .r:[::::
convenience, suppose there s a continuum of workers with unil msss,

i ——— PSS




I

J5H Ty Worralf

preferences are represented by
et Haloga 1)+ (1 =) log st 1)+ (1 — ) logs,(x) +a log .

=1l —b}.l’{l_l—{] +h}a’{2}}
where v (v} is the consumphion by the worker of eood g = 1, 2 in state 5 andg fx) s
the supply of tabour in stage 5. Moatice that labour supply is na Jonger resincted to

071 and the randemness in preferences affects boih consumption and leisure,
Technolagy is not state-dependent.

Lubour Contract Eguilibrim Consider the labour Contract equilibrium. I
equilibrium cach employer will hire exactly one-half of the total labour force at
date £=1. This must be so by the symmetry of the problem. A contract offered
by firm e o = [Weis), Fis)] 5=1,2 specifies the remuneration paid to each
worker m ostate 5, Weir), and the labour supply expected {r). Mote L5y =
W(s) Since there are no assets in the model, the price of Eovd £ =1 may be
vormalized to unity in hoth states. Therefore, wsing the employee’s budget

ooniruinis, A plshi{s) = Ws) e = LiZd e )
the indirect wtility function for a warker employed by firm e with a comtract &7 is
{12t aloga + (1 —a) 1og(1 — a) + log W*(1) + log W*(2)
={l-a)logp{li—a log p(2) = {1 — bW (1) — (1 + (2]

The contract & will be chosen 1o maximize the vrofits or utdity of firm ¢ subject

o oflening cach cmployee 5 contract at lesst as good as they could get clsewhere,
Then, i equilibrivm,

P} = {1+ b)(1 - 8) R =(-b)1+b) e=1 3
W' s = V27201 — pty Wil =plsV2V1- 0T <= 1,2
plIy =1 -apa 2l =af(l - a)
0 = iog  + log(1 — g) ~log{l = b) —log(1+ b)) — 1 log 2
Vo= Vv - 69,
Auction Market Fquilibrrum  n the Auction market equilibrium there js no way

ol teading across states. o pach stale may be treated scparately, In state 5 = | the
wirker's demands are

.|.{!}-uw“}.."fl-h}. r:{l:lEH-—u}H'H}HI—b!p{lj =141 - 8.

where wil}is the wage al stale 3 = 1. The profit-masimizing labour demands of
sach employer are

LN =1dwinf L)) = Lo 1) w13
s in equilibrum
wil) = V{1 + b)2va pi1) = V(] —a) /v
and by symmetry
MA=VALOLVO~a)  p@)= Vajvis - a)

Labour Conrast Theary

(= laloga + {1 —a}logil —a) - Llog(l - #) —‘; log{l +&)] —log 2
Vo= LV + BIWa + V(1 — BV — a)]vil — b)),
se g = 0.6 and & = 0.2; then cach :mpongF is. indifferent hetween the spot
::ﬁ?e;umbrjum and the Jabour contract equilibrium, since
VLWV + VIDBIVID.4) = (0.6)V2 + (0412 = \.fz |
However, each worker actually stricily prefers the spot market equilibrium ]
(=7 = Yalog(1 —a) + {1 - a)loga — ' log(l — b) + Llog{l + b} —log 2]

= — 46, -
i i
i the simple model outlined
This i i nclusion o that reached from S
tha . Ei{::fﬂp;‘f;:« jcsosimplc. In the spot market cq_ml:hl_'aum ]ah!xmrrﬂgznaz
ummﬁlratcd in the industry with high demand, and l!us: E:;ﬁbzirlm ;:m e
LTII:C:E In the contract market equilibrium Wiges are stabil : ; S ine
l-: :'nizllm‘a[ion of labour. Interestingly, ﬁv_ein th‘:;ﬁ: m;rpr:icgs Wl}:_lld ange
bk ike to contract—although 1 ever) ice iy
WD;kllIT:: r‘:;:lll:::ng n:qm:llhria would be Pareto-inferior. For a similar example see
Al

Polemarhakis and Weiss (1978).




