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CONTRACT MODEL AND LABOR MARKETS:

i

A CRITTIONT
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Pages 34~6 in the text should be replaced bv the following pages,

4-6D.
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nicro level Zacts the following macro lavel
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Grossman (1981l)): There exists a positive association zetween the level of
aggregate employment and the prices firms charge their customers even though
the price change may represent a pure inflation (with no change in relative
wage).

The Xeynesian’s sticky wage argument explains the observed phenomena of

variation of employment and the spells of unemplovment b5y some emplovees but

s the puzzle one step bacxward, We now have to explain why wages are

tn

shi
sticky so that involuntarv unemplovment (and reduced output) results. Some
recent neoXevnesian microeconomic attempts to explain unemployment in
disequilibrium nodels ara summarized in a survey article by Drazen (1980). A

recen:t Roberisonian-Xevnesian macro model 1is presented bv Xonn (l1981).



L ofhersugnly ZiZIferernt z2nd ianovative adsroach (T0 =xplalin the sTickw
~az2 and the wvariadblas emplosvment) is the In2orv oL later coocrace.,

Tne driving force 1s the idea :that the emplover and the emplovee implicicly
contract to colnsure against uncertaiaiy ovar the complete range of randono

environments. inis coinsurance supplements tn# usual transier of cne Laoor

utility of orofiz, has to pay the employee the gzolng market wage (which is
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competitive labor markets. The soluzlon o
a polnt on the expected utility frontiar of the two parties.

Unforzunately the iamplicit coutract model cannot explain the styiized

2

facts 1t was set to explain. A few alternative versions of the basic model
werz nIiferad, Sowe »f them in order to eliminaze contradiczions between the
iications of earlier versions and the stviized facts. 1In this
sequel, successful eliminations of some contradictions were attained by
generating some otherss

In the next section a few variants of the implicit contract model are

described, some of their specific assumptions criticized and the implicatiocons

rn

of their relaxation are pointed to. The empirical implicacions are juxtaposed

next to the stvlized facts to reveal inconsistancies.

Q
rt

A critical discussion some of the more generzl behavioral assumptions
which are made in these models follows in the third section. The fourth

secrcion offers a conclusion.



G

. DD LLIIT ICTTIEQI O TIl2ll i e 3T lz2l ZzcTs
1 Qv -y - P e N I A R B o= el gt mayy = wa ] A A~z
SVTeTris LnISTTEILC QC2.3 WiLZoL TLSK n2ulraLl 22007273

In its absiract form the implicic concract :heory dezls with an atemporal
gamble that the two sides (emplover and employee) are locked into once they

ateh (rthart 1s the match ramainsg hindi

rn

ng for 2ll nossible states of prarture and

no expost mobilitv is possible). When both sides possess identical
(svmmetric) information regarding the actual rzalization of rhe stazes of
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nature tha implicit contrac:z involwas an zagreement cn £wo schadulas, L(3)

and w(s), whera 5 Is the stata of natura, 1{(s) rhe amounz of work transfarred

ITTO L2 2T IoYR22 0 Tn2 ZmDLo2T 2ol i3, L3 In2 wan2 o3I L2 EnDLoYEC Tars
N2 2mDll22, - 0252 3Cn2Cil23 Ar2 SI2TZ2Ln22 2503 -D o2 prozrz aac

level of expectad uzility to :tha eaploves.
If the amplovee is endowed wizh a unit of labor and iZ che opporzunit;
cost of the uniz labor is zero (i.a. rthere is no alternative use of the unit

labor at home; not aven as additcional leisure), then all of ir will be used in

wn
~N
(]
L]
(O]
~
b
&)
[$5)
o]
<

anv state oI nature provided its zarginal productivity excesd

state of nature). (See apendix).

(la) Rigid Wages

To obtain a rigid, (i.e. state invariant) wage in the contractual wmodel
under these assumptions it is necessary and sufficient that the firm be risk
neutral whereas the worker be risk averse. Indeed, a risk neutral fira’s goal
is to maximize expected profit which (given the amount of labor - a unit
labor) necessitates ainimizing the expected wage bill subiect to the
guaranteed lavel of expected utility for the emplovee. The strict concavity
of the emplovee’s utilicy Zfunction then implies that the wags should te a
constant such that U w*) = %, where U denotes the utilicy, X is the

: Cas R . :
reservaticn axpactad utilicv level and w 1Is the state iavariant wages. Any
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where E 1s the expectation operator. The inequality follows since a is
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positive bLecause of the coacavliy of U and Z«i(s) < & by assuwpliou. Hote,

however, (see the previcus paragraph) that wol only Ls the wage stane
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invariant but under the assumpiions wade thus

is., In parzicular, thera are no layof?fs (Akerlof and Mivazaki (1980),

Zavoluntary lavorfs (in some Sag 3T3caes ol nature, coustied wiin stacs
iavariant wage in 3states of emplovmen: can te gz2nerafed Sv the implicit
contract model 1f in addition to the assumptlons made thus far we add the

or {s an all or nothlng

o

a

=

following: cthe supply (or demand) of the uni:
function; the unit labor has a %nown intrinsic value (the opportunitcy cost of
leisure or vofk at home); in layoff stares the Iirm does not compensate the
emplovee (the emplovee is nartially compensated by the central unemplovment
compensation authority).This is the model investigated by Azariadis (19753)
The contract model, under these assumptions,rgenerates an invariant wage
in states of employment for the reasons discussed in the previous sub-
section. It generates involuntarv layoffs (involuntary unemployment) for all
states of nature in which the wvaluated product of the unit labor falls short

the opportunity cost (for the emplovee) of this unic time. The intuition

O
rt

s straizht Zorward. The joint expost value of a match

3

[N

of this resulr®

emplover-emplovee {(dis-regarding its distribution) is either the valuated

oroductiviiv of the unit labor (if the unit labor is used at work), or ics

opportunitv cost {if it is not used in work). Therafore, states (of nature)
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the Iirm contracts a pool of emplovees, then the percentage of those acrtuallvy
employed is determined by the cenditicn that the unit labor emplowved at the
margin nhas a valuated productivitv which exceeds or is equal to the

opporzunizv cost of a typical emplovee’s unit tize whers2as the wvaluated

sroduct oI the next unit of labor falls short cof it. The laid off exmplovees
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consistent «with the evidence.
However the unemployment iIn the implicit contract model described above

involuntary bdv assumption rather than bSeing deduced frcam the contrac:

)
¢7)

model. Azariadis assumes a zero wage (and onlv a partial social unemplovment
compensation) in states of unemployment. This assumption is not justified by

orces toe

iy

since no one
firm not to pay its employees at any particular state of nature. Indeed the

wage paved to laid off individuals is part of the contract the firm offars its
employee) and thus its value (and indeed the complete schedule w(s) should be
chosen so that expectad profit is maximized. Given that the firm has to offer
a contract that satisfies the reservation expectad utility of the emplovee and

5

in view of the strict concavity of the =mploves’s utilitv an argument similar

1

to the one which leads to squation (1) implies that the firm's expectad profit

is maximized y level of =2ach employee across states ot
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nature including states of lavofZ. Thus the wage paved by the firm to a laid
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zeneral posizive. Whv then should the firm impose (5v 1Is own decision) a

zero wage in lavoff states if by providing a2 positive wagze its profiz

increagses? This correct c¢riticism (of the imposition of zero wage fotT Laid

IR

off indiwviduals) is raised in Akerlof and Mivazaki (1980) and Azariadis
(1979). Clearly the consziraint of zero wage paved the laid off 2molovees 1is

logically unacceptable and stould Se =2lininated

73 ) - T - /= A b < = = - -~ - -
vithout the zecrs wage copscraiat (Zor laid ofI enplovess) znhe zodel sigill
=5 wartianion I =onlovzzns daz o2z ozme sosizivs nTriast v 27 Tacae
, . . . . - - . .y
Tasg 2xplainad above) but the laid 2f7 2mplovaes 2ra as =399V as zZhev would

have been iI thev would not have GSeen lzid off, moreover rthey ara as hacpv as
the emplovees that were not laid off. Consequently the implicit contract
modeal described above does aot zenerate Iinveoluntarv unemplovment aad thus
cannot explain {Is existenca.

The assumption Zhat the emplovee has a uni: lahor which 1s eicher used at
work in its entiraty ot is not usaed {at work) at all is not logically
flawed. It may be justified, at least partially, on institutional
arrangements and on set up costs. Tet it is overly restrictive. If we relax
this assumption and allow the emplovees utility function to aepend
continuouslv on a composite good {(income) and on leisure with the plausible
specification that both are normal goods, the wage rigidity disapvears and
both the emplovment level and the wage wvarv with the state of nature.

To show this let the valuated productiocn function be a2 oroduct oI the
random variable, s, (which may represent the gzoing market nrice for the fira’s
product) and a deterministic concave function ia labor (1) (which represents

the firm’s output) as follows:



72y Valuatad Productivicv o= g2l 1)
20 is The fustomary specilizazicn 2 Valuaztad Proluctivicy iaoz2ll fhe
imolicir contract models surveved in this paner, Under identical information

{symmetric 1informaticn) shared by both emplover and emplovee, maximization of
the expected profits of the employer subiect to a guaranteed level of utility
to the emplovee leads to the following two Iirst order marzinal conditions
{see for exanmple Green and Xahn).

(3) U (r(s),1{s)) = constant (Borch’s condition for optimal

1d
risk sharing when cne pnarty is
risk neutral)

ULQ:’S),.\S),
. ’ s . — P2 z
(L) 537(2(s)) = - ;———r——s (zhe conditicn for
“ _N~AD/, Y \U3, ) . - -
r aex post efficisncy)
where: r{s) = w(s)A(s) is the income at statz s, U is the utrilitv function,

and Uz and U_ are its labor and income derivatives respectivelwv. This is a

oth depending

u°

svstam oI two equations in two variables w, and 2,
narametrically on s, the state of nature. Consegquently the wage rigidity
which holds if 2(s) is not a contineous variable-disappears.

Condition (3) states that when one party 1is risk neutral the marginal
utility of income of the risk averse party should be the same in all the
states of nature. Condition (4) states that for any state of nature there
exists expost productive efficiency in that the marginal valuated product of

labor equals th substitution of income (goods) %o leisure in
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the employee’s utility func:ion.
Zxpost inefficiesncy cccurs when egquation (4) Is not satisfied as an

equality. Zxpost inefficiency is termed overemplovment if the right hand side
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will actualyv work less). It 1s termed undereamplovument if the lersft hand side

of (4) excesds the right hand side (in which case the joint welfave will
incoease eapost oy lucreaslng che work load of the waployee). Joue, aowever,
that undaremployment is not tantamount 2o Involuntarvy unemplovmant (as defined
in the inzroduction), nor does it {mply if.

(2) Asvmmetric Iaformation with Smvlover’s Risk Neuwtrallicy

iaformational advantage 1n a state dependent contract by lving about the true

realizaticn. In this case, so goss the story, zhe optimal coatracz (which =zay

induce cheating) should give way tc a self enforcing truth telliag contract.
Calvo and Phelps (1977) and Hall and Lilien (1979) sugges:t the following

ution to the asvmmetric Iinforaation. They argue that while the state of

b

s0
nature 1s not observed by the employzes the level of employment is.
Eaployment, then, {s a common knowledge and a contract which maps the level of
employment to wage is thus a truth telling contract. Hall and Lilien show
that if the emplovee’s utility (actually thev consider a union which acts as a
single decision =making unit for its members, and the utilitv described is that
5L the union) is of the following form:

(3) o= r=n(l)
wnere r Is income, % is labor and h iIs convex increasing function and iI cthe
vaiuated productivity Is characcterized by (2) the optimal employment

contingent and thus truth telling contract will be oI the general form:



3 v{l) = n{i) = zsaszan:z
This conafracI is l2n7 in th2 sense descriled under zquation {(4).
Green and ¥Xahn (1980) show rtha:r anv.zoncave increasing transformaction of (3)

will lead to the same contrac: (H). Note, however, that for a ziven level of
enplovment, 1, and the income transfer to workers conditional on this level
of employment, r(i),we can compuce cne .mplied wage Irom che defianicion

r(2) = w(2)1. From this definition zand ecuation (9) we zet by

) 3w _ h'(1)2 - (a(2)+conszant)
1—1: = =

Since n(i)is convex incrzasing furnction, (7) implies cthat thers axists some

uQ

< 3% . . k3 3N _ x . .
Z > J such cha: 37 < 3 for 1< 1 and 37 > 0 for 1 > 2 (with equality on
=] o 1

2 ). Thus w has a U shape in 2 for the optimal contract (6).

Tvpically the only esmplovyment contingent wage agreed upon in resal world’s
explicit contracts is that of overtime pay which relates strictlv Zo the
amount of labor supplied by an individual emplovee. Athough it may be related
to the overall level of the fira’s emplovment it does not have to. Indeed,
the overall level of the firm’s employment may go up, yet the portion of
overtize pav may go down by an increase in the number of employees. However
even if there exists a positive correlation between the percentage of overtime
work and the firm’s level of employment, and we are willing to attribute che

observed practice of overtime pay to the implicit contractual arrangement we

should also expect to observe an increase in wage when the level of the firm’s

emplovment is reallv low and drops Zurther as is implied v the U shape of w(1).

Surely this is not the case for wage earners in the business world.
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iavoluntary
wor<er equals his margzinal value of zime (ex post efficiency). 3S=2condly, the
utility level of the union in this model {s constant for any choice of 1 by

che ricm (suodscitute (8) in (3) to cerive Tals conciuslonj. dall and Liilen

do not congidar the issue of cthe distribution of the sctual amount eof labor
used bv the Siwm (ar anvy stat2) among zha union’s Tenbers, Sur an Aakavlol-

Mivazaxi twpe argunment suggesis that Lf (3) 135 the uril:zv funciion of a

ERa | - e . P = P I B - =z - ey ey gm
cwnlcal envLovas, Lhan he converilty ot ﬁ(i), izZplies At the 11D Tazioiies
Lo 2L auIEl TOILLE S ZC T AT IL2LS NE TREoT.alllr To2XIRIE ol K

=3 =23ch 2mplovae whan all amolovees zra working the same amount ol Tina _nus

a0 lavoiis will Bba observed unlass discontinuicy of supplv (or demand) of
labor 1s introduced.

The utilizy Zunction In (3) izmplies a zaro income elasticitv of leisure
which is a very restrictive assumption. Let us then consider a more general
concave utility Zunction where both arguments, income and leisure are normal
goods. Let’s retain zhe assumpcion that emplovers ara risk veutral and the
assumption of asymmetric information. Green and Kahn (1981) show that the
incentive compatibility (i.e. truth telling) constraint is effective for chis
general case. Moreover the incentive compatible optimal contract will never
generate underemployment, rather overemployment, in some states of nature, is

the rule (see the definitions of underemplovment and overemployment in the

discussion that follows eaquation (4)). So anot onlv involunrarv unemplovment

in this contractual model is ruled out, even underemplovment is, leavinz us

embarassingly with only overemplovment at some states.



information, it is assumed that the emplovers as well as the employees are

(1980)). Grossman and Hart

()

risk averse (Azariadis (1979), Grossman and Har
assume that an employsr has a ool of employees each with a unit labor
supplied discontinuously in an all or znothing fashion. The unit labor has a

<nown alternative walue (opportunitv cost) ia its hoce use. Iacentive

compatibility which is an effective coastraint in this setup requiras the wage

3 Se contingent ca o the cozmeonly obsarved lavwal oI the fir='c zmolovmant
swzhar thon tThae sTac. oI ooasurs wmizn o fzont: o shmzerrea tvowmzlovaast, Thus,
o raduce wage the firm has %o reduce smaplovment. Grossman and Hart show that

when the firm is risk averse it maximizes its utility (subjiect to the

incentive compatibility constraint and the guaranteed level of expected
utility per emplovee) by offarinz a contract w(l) such that the valuated
productivizy of a unit labor (at the margin) exceeds its ovportunity cost (in
irs home use) in states of unemplovment and thus some of the unemployment
constitutes indeed underemployment in that ex post the emplover-eaployee match
can be made better off by emploving some of the unemploved. However the
unemployment in this model 1s not involuntary since the unemploved are
entertaining an identical utility level as those emploved. Indeed, equalizing
the utility levels of those employed and rthose laid off generates the highest
expected utility to the firm given the constraints under which maximization is

taken (again the point which was made earlier by ikerlof and Mivazaki).

The novelty of this model is thus the following: 'When the parties are
subjfect o asymmetric informaticn, when the employer is risk averse and when

there is a2 positive opportunity cost of the emplovee’s tire, some of the
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Shgaras gun2molovTent oonstTirzutas underemnlovma2nI.  Tnis nodal line is
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oradacasscrs do2s acf 2x2lain che 2mpirical 2mistaace oI iavoluntary

unenaplovaoents. 1T also implies that wages 2o <own with the level oI amslovment

contrary to the empirical evidence of wage rigidity.

(4) Interfirm Coinsurance {ragher zhan emnlovear-emplovae coinsurance)

A : Y -~ q -y - o ] i v 1o 3
A racent implicit contract wodel thaz zenmerares genuine invelunzarsy

uneaployment 1is that of Chari (1980). In this aodal the emplovees have z
ntilicv function whicn depeads onlv on lacoes (leilsare Is aon an Arzuiant j.
Tha Iirmms oaTe sl oo 3 ornorTal el A Toodom dlstar et 2
oroblen of zha zoorcach “owards risk by the amplovars 45 cilrcunmvenzad v

assuning zero profits earned by the firm. ALl of cthe randem procaeds (hy the
firm) are paid its emplovees. Given that the employee’s utility is concave,

can benerfit from a lateral risk

kall

e

the Zirms (i.e. the collactions of employees
sharing. Zach firm, however, knows only the realization of its own
disturbance (and aot those realized by the other firms). Thus the transfars
among firms (which is specified by tﬁé soclal contract) cannot depend directly
on the unobserved firm specific disturdance, which, in view of the asymmetric
{information, can induce cheating about rhe true realization. The transfers
must be made contingent on & phenomena which s commonly observed (by all
firms) and related to the realized state of nature in a wayvy which induces
truth telling. Chari suggests that severance of work relation (i.e. layoffs)
is commonlv observed. 3y laving off some, or all, of its labor force the firm
signals its economic distress to the rast of the world and this signal is
observed bv all. Under these assumptions Chari shows that the incentive
compatibla (i.e. truth telling) optimal contract specifiies that employees

which are randomlv chosen to be laid off, entertain a level of utilizy which
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compatidbilicy requires that the suffering of the laid off should be wvisiblz as
Chari writes "After the realization of the oroductivity shock, a randomly

chosen number of workers ars separated from the Zirm in rhe sense that

those remaining in tha firm". Chari’s =odel gzeneratas zhexn, an ootimal social
contract characterized b5y haviag a zenuine inveoluntary unsmplovment at scme
oad states. Moreover ir implies that unsmplovment compensation soould be
pominiscerad scoizllc Tvo3 sesarata (SrTom o zhe IiTms zanTral authoriTv. Thzse
two implications ara indeed zan empirical realityv.

However Chari’s optimal social contrac: also implies that zhe level of
transfer (per emploves) is jointly determined with the percentage of emplovees

-

v. Thus, wnhen

o

authori

s
"
f
[

laid off and that toth are administersd bdv the can
the firm faces a bad state it has no freedom £o choose the number of laid off

emplovees who can then collect their unemplovment compensation. This

i

[
i

implication is a2t odds with emplrical evidence zhat the nas the freedonm
to decide on the number of laid off emplovees. Moreover, if firms differ in
‘terms of the probability distribution which affects their cash flow, the
mapping of the transfer payments (to laidoff employees) to the percentage
employees laid off is firm specific. In reality, unemployment compensation
(per emplovee) is related only to the emplovee’s wage and not in any way to

the number of emplovess laid off by his firm, and this relationship is not

firn speciiic.
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t2115 25 Thzt iavolunzary uanemdlovoens i3 zhe Iom ol lavoils

nracaded the estadblisnment »f the inszitution o7 social unemplovment

comcensation. Indeed, the first unenmplovment comvensatica law in the U.S. was

enactad in Yiscoasin in 1932 because of thne persistently long layoffs during
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is needed sol2lv for the provision of a truth telling siznal which origzers

zhe social insurancs —mechanism, What then caused lavwoffs {without compen=

sation) befors social uaemployment comtensation became the rvule. s i
re2asonadble o assume thart the cause for laving off exoslovass has cohanzzd since
R

Soclatv nas 2xiscing inszizucions which =oaizor Zimms. The nosct

service ard some regulatory agenciles. Thege iastitutions can alsc moanizor and
1

verlfv the honsstv of compensation claims by Firms virtually with no added

cost. Can it really be socially more efficient *o lavoff emplovees rather

(]

e
¥4}

ruth zelling (with the

[
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than %o monitor firms
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agencias),

(5) TImplicit Contract and the Positive Association of Emplovment arnd

Pyre Inflation

“ Hershell Grossman (1981) adresses the stvlized facz that the firm’'s level

’

of emplovyment 1s positively related to the price realized bv the firm’s
oroduct even when this price changes in exact proportion to the consumer Drice
index. The macroecononmic nanifesrcation of this stvlized fact is the nositive
association of aggregate emplovment level and the consumer nrice index (aven

. ——

when price ratios are unalterad). This “fiadiag’ is nort consistenz with

aconomic theorv 1if all economic agents have Iull information, since accuomic
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attridbutaed Sv Srassman o imperiact iafarmaction, sinse fas ha suzzests) the

consumer drice iadex is ravealed only after the price of the fim’s product is
rzalized and the agreed upon wage Is payed for the agreed upon level of

emplovment. Grosscan oreoceeds %o show that under this rezinme of incomplete

- D T T T S ~ A - = < ~ =S A A < - I ) - 1 e

Tn2 T LLITT ZIUnZIICT L3 JuCnh Thoat 2 Lnclma 222t I Tha cnholt2 T oLglsure
3 3T 2.l T LTS5 LIz T2 oZonCclZE I ICTLs, ToET, IIonIIiZTv Iz o Ihz
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sTvllzed IZact a1 incr=ased fim’s orice mav l2ad o a dacraased l2v2l of

emplovment as the equilibrium solution in spot labor narkets (which is

basically the well xnown argument for a backward bending supply of labor).

e

LTOssman conc

[
Q.
D
9]
Y

nat the classical cheorvy of spot labor mar!
sroduce uniformallvy the observed vositive relationship of the fim’s

v

emplovment level and i

or
V1]

nrcduct’s price only 1iI zhe Zanilv o2 admissible

’

4
ty

utility functions is severely restricted. This, he claims, is not

J Pt

emplovees
plausible thus requiring an alcernative theory.

His solution, to the apparent inconsistancy (of classical theory and the

(el

styvlized fact), is an implicit contract model with svmetric (identical)

information shared by the emplover and the emplovees. He allows both parties

or

5 be risk averse and assumes that the employvees’ utilitvy is continuous in

leisure and income. 3Rcth partias, however, observe the consumer price index

(

onlv afzer they :transfar the agreed upon lador for the azreed upon pavment (in

each statz of nature).



In Inis Irzmewors Grossman Sroves the Ioilowd
contract soluzion is such that the nominal wage is
aature (of r=zalized fira’s orice) then the

when the realized price by the firm’s product ts higher.

correct and 1t impliss uniformly the stvlized fact

2 LheQra2z LI The LmoLlll
constant across stazas of

employzment lavel 1s alwavs higher

Tis theorsm is

it was set to explalin.

It hinges, though, on the assumption that the cptiral Zapliciz contract
is characterized by an invariant nceminal wage, As was damonstratsd eariiar
{(see equations (3) and (4)) obtaining a state invariaant nominal wage requires
a severs res:triction on the =smniovee’s uritiizv funciion (ot onm both nritizw
Tinozions ard To2lr oralizziscn Inossan oTves Ll Lvzoamo) 7oLz EDLE
sverse), TMis rastricrion Tmav e far more savyera in rarme of 123 223n07Tic
plausibility than the restriction iwmposed on the utilizy funczion vequired to

generate uniformly the stylized fact in the classlical spot labor markat

model. To illust

consumer price un

’

rate this point consi the case where: (a) there is no

certainty, (b) the emplover is risk neutral and (c) the

emplovee’s utility function is of the form U(r,2) = 7(r) - h(l) where V(r) is
a concave incrzasing function and n(Q) is a convex increasing fuuncticn, (zhis
familv of utility functions is indeed analyzed in Grossman’s paper). Under

these assumptions equation (3) and (%) are the first order conditions for an

optimal contract.
with vespect to 2

varies with the s

v
j e

Substituting r = w& in equation (3) and differentiating (3)

, leads to the

tate of nature

0O and V(r) must be a linear

conclusion that if the optimal amount of labor
and the optimal wage does not then

in which case rhe iasurance



Totiva Zisaopears, Ine wag2 <ees nof neve Lo te invariant and there is no need
Zir oan imoiicic cocastract.t

IIZ A Critical Look into the 2ehavioral Assumptions of the Implicit

Contract Model

a2

(4

Tany T adm e o n Ao
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The implicit contract theorv discussed in this paper deals with an

atemporal zamble ia which emplovers and emplovees contract (implicitly) to

share the random consegquence of a Jjoint activityv (production). Once a =match
{amplovar—emnloves) is estanhlished it is Hinding Zor 2ll oossible realizations

ir

Tharafore the

» I
L
1Y)
' a4
L
w
[

implicit contract theorv must he properly embedded in time. An obvious
extension is to view the labor zatch as a sequence of contracts encompassing
equal intervals of tize (Holmstrcm 1980). 7This intertemporal perspective,

nowever, 1s sufiicient to wipe out the necessity of imposing Incentive

41

compatible constraints. It also weakens drasticallvy the strength of the
by - =]
economic argument for assuming risk aversion by employees.

(la) Incentive Compatibility

In a nonrepeatable gamble with a binding match for all states of nature,
the contract must be incentive compatible to prevent the informationally
superior side (the firm) from cheating. However, a labor contract is
sequentially repetitious and the match is not sequentially binding since
emploveses can quit and change emplovers over time. Thz emplovee’s decision
regarding quitting Is not governed by ethical issues of whether they were lied
to by their emplovers or not, but rather by whether they can do tetter

elsewhere., This assessment is based on the actual wage histories in their own
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reputation). Thev mav choose fo nold on to che current narch aven i thav

wnow with certainty that their employers li2 to them (about the =Irue

realization of the state of nature). Indeed thay will stay 1f their own wage
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better by staying. On the other hand, competizlion in the labor zmarkat aand the

ot

resultant thre2at of possible quitting of employees zay lead to a self policing

truth telling contract olffzred oy the e2mployers to assure their survival in

- < b - - - ~— - ~ R -~ -t -~ o - Jura

squilibrien. TZ zhisz is so, imteszing the inmcantive compactivbie constzalat will
- s ety L P N ' - - . e
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consegquently Inceative ccmpatibilicy consiralas ara ascessary. 15 fhis is

indeed true we snall then have a very tough time explaining zhe councurrently

imposed constraint of guarantaeing a reservarion lavel of expezctad utility (to

(a1

he employes) on the force of the econoamlc argument that otherwise che

®

emplovees won’'t be retained (Azariadis (1979)).

Recall that the incentive compacitility constraints are necessarvy Lo
generate underemployment when both parties are risk averse. Consequently
sequentlially repeatable contracts rule out such underemployment.

(1b) Risk aversion of emplovees. Given that a contract is sequentially

repeatable the employee can smooth the consumption path by a sequence of
savings and dissavings. Indeed he does not have to set aside a special fund
for this bufiaring purpose as he can use the savings which are accumulated for
hequest or for investment purposes, or those that are accumulated in
anticipation of a purchase of a durable. Also manyv consumption goods are

consumed at discreet point ther than continuously. An example is a

~
e

0
o

vacation in the islands. 1 leisure is intertemporalally substitutable {(Lucas
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2 -~ e o) Tov At mem A A ho) = - /1 S 3 - A - b
znd Raprping (1%98), ¥wdland and Prascoit {1G80)), ir is reasnnmanlz =5 conclude
mnal adiusiing zhe cholcs I fhe points where the discracs consumdticon is

antertained will not alcer significantly the lifetime utilicwv. Iz can
likewise be claimed that minor readjustzents of the discreet points in time
where durables are purchased will not alter significantly the liferime

utilitv. Finallyv borrowing from banks are at least partially obtainable even
P) P {=) < ‘

if aot to the full extant of the available human capital of the amplceyes.
This 1s true at least Zor middle class employe=ss.

The preceding argzuments imply that the employee is indifierent tetween
zlzarnasive (1ws 2izensicnal) distribucion funcziczus of wagzge and labor (zach
3risiny U Isocesnondling tma fariod Imolisic ozontracIts) LIochsw hava Ihe
same exp2aciad wages and tha sams 2ewpected time workzad and iI the contracts are

rt

sequentially repearadle under exactlyv the same coudizicns each time [
1976).

Consequently the employer in zaximizing his expected preofits has to
satisiv the reservation utilitv level (of the emplovee) bv choosing an
expected wage and an excectad tigme worked (3urdett and Mortemsen (1980))

=<

rather than satisfying the reservation expected utility of wage and time

worked. The insurance mbtive which is crucial in a nonrepeatale gamble
therefbfé'disappears. Thus wage is indeterminate in repeatable implicit
contract wmedels, in particular it is not necessarily rigid. Only the expected
wage 1s uniquely determined.

It can be shown, thcugh, that if the set up cost of changing a wage Irom
anv given level to any other level is positive (no matter how small it is),
the wage indeterminacy will vanish in favor of a fixed wage such that the
reservation expected utility is satisfied (but this has nothing to do with

risk aversion and insurance).



Z Zisazrazan:z o0 wnat s tne True Ziszribuction

Zn 2ll the wvariants of the implizic contract ncdel that we considered it
was assumed that Dboth parties agree on zhe exact probabilitv discribution of
the relevant random variables. 3Zut why should they, if inference is not

Tealizazicns of zhe relaver:t variatlasz Uy fhame

selves; but also on zhe basis of some zersonal understanding of the
functioning of the aconomv: Iadesd {n is hard to find two econonmists that
will agree on predictions of fuzure evencs even L1F they have identical data
sourcas. Clesarlv zhe v partsiag ©o th2 consract zay disagrzs.  Such a Zis-
ZZTR@TenT WI2e 0T INE oz IDOOTSANIorase it ol onzzd oceagzs conslnzd n osoenz
52 thz Implicii sfonzrac: zodals when emplovars ars ris< n2ulral.,  La such
contract =zodels wage will te righer in scatz2s coasidarad By the =mploves ore

likely but are considered less

appendix).

likely in the eyes of the

empiover (see

(3) Maxdinoizing Zxpected Profi: Subiect to an Unknown Constrainc
The benavioral assumption in the implicit contract theorv 1is zhat =zhe
Iirm naxiaizes ics expectad uriliny of profits subject o guarantseing a

reservation expected utility for its employees

compatibility (i.e., truth telling) constraint

solution to this maximizing problem.

If the emplover is risk neutral,

only on income, and the marzinal sroductivity

state of nature and any amount of labor used

to derive the conclusion that the contract is

invariant wage (and also a state invariant emp

supplies all the labor he has o offar). In p
the exact specification of the emplovee’s util
IS e R ~717 s [ . - = LRSS 4
carket will lead all the firms to the "right

, O

and subject to incentive

S. The implicit contract is the

the employee’s concave utility depends

of labor 1s positive for any

further information i{s needed
characterized by a state

lovment such that each emplovee

articular the Zirm does nct need
ity. Competition in the labor
rigid value. However iI leisure
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13 3n argument In The wrilizy funzticn or 1D zecth parzies ars risk averse, the
zonirzcs 13 2 schedula Ww{i) , rzlacing wage o a2mplovnent laval, 3

1 am< - . - o 2z a : = s 1., Wia =A% \ - K
relacionsinip which is firm specifiic., Obviously this schedule requiras a

complete xnowledge of the utility Zfuncticns of both parties Zor it to be

function as it constitutes a formal manifestation of his cwn tastes. But how
can he t211 the =mplovea’s uzility funczion unless a zechanism is designed to

elicit this information, which is surely not the case in reality. Are

- — - - < - - —~ - - <~ Z - - - -1

emplovers trying or even willing to zet this information indirsc:zly in
soTmawat? Cansiiar trhe Tore soagralizad Iovm oIz Tinor o TonTracT, WLIN

o ——— - S - S = —— - -~ ~1a - -1 1 -y~ -~ ~— ~1 -~ -~ v =
svmmetriz infsrzmaticon, a2 rvisk pneutrzl 2moplover and an zll or noshin z supply of

contract theory

1)
IJ.
t

unit labor (bv each employee). In this case the impli
implies that lay off will occur only if the state of nature 1is sufficiently
bad so that the valuated producrtivicy of the marginal unit of labor Zfalls
below the opportunity cost of the unit labor of a typical emploves before all

’

members of the firm’s pool of smplovees are put 20 work. The opportunity cost
of the unit labor is a parameter that can be estimated. Yet executives in
charge of manpower do not estimate it because they do not use 1t in their
decisions regarding lavoffs (I challenge anyone who disagrees, to provide a
real world counter example). Their decisions on layoffs depend on the implied

costs and benefits to the firm. The reduced labor cost, in bad days

lavofis) whereas losing part of the firm’s

Hn

constitutes the benerfit (o

manpower to competitors with a consequent incrzase in the cost of hiring,

training and deffered revenues in good days teing the cost.
Can we suggest that competition among Iirms leads to a labor market

solution which satisfies the rules implied by the implicit contract models in



3mize oI The 28 Tnal Tancower i onor 2lizit infsrmaticn oo
amplovess  2TilliTy o Iunctiosns, or worse veo, ars Aol 1ooKing Ior I, Were it
50 we oull nmave cglailmaz, in zhe grand fradizion oI, 2conemic theorv, that
labor markets operate ‘as Lf’ an 1izplicit coarract is ;igrned regardless of

such a claiam 1is

logically acceptable only if rhe empirical implications of the model would

have been consistent with the stylized facts. Unfortupately thev are not as

Seme oI he ousarved 10 the LaSeorT Tmarx<ets ar2 1ap.lag v ohe
alzecnative versions of che ilmpidlclt contract fheory, (el aii na versions
are also characterized by Impllaed zehavior whicn goz2s agalnst the sopirical

evidance., %We cannot applaud the theory on zhe basis of

implications if these '"successes'" are jolintly obtained with implicaticns which

Thus even i we do not guesticn zhe

~ b

contract theory =model fails to bte a reascnabl2 explanation of he

iaplicict

real world. However, there are also compelling reasons rooted in economic

common sense that shroud in doubts most of the cruclal assumptions made. The

therefore, cannot serve as a model that describes

implicit contract
observed bhehavior
On the other

instruments to be

bargainers, who wi

characterization of

relavant data, to

we can only admire the internal beaucy of

theorv,
in labor markets.

hand the ideas developed in these models may serve as
used in labor barzainlng by nore scopuisticated future

11 actuallv engage in a scientific method of identiifving,

-y

[

relevant behavioral relations and collecting the
arrive at mutually optimal bilateral solutions. Meanwhile

these models.
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linearity of V(r) is only a necessary not a sufficient con-

dition for a rigid wage. Indeed the linearity of the employee’s utility in

incore eliminates his desire for insurance., Consequently, given the optimal

labor schedule
w(s) such that

will yield th

* *
L (s), and the optimal rigid wage w , any other wage schedule

o

% * ,
Ew(s)L (5) = w 24 (s) (whers E is the expectation operator)

\

same expectad preofit for the emplover and the same expected

moigvea, Anothar 220
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viorzl assumption is
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at

when the risx neutral sopicver and the 2mplovee, whose concave utlli

tal

7 capends
on income alons, have wo distinct diszributions (of the relevant stats of
nature), hnt the realization of the state of nature [s veriflable b borh. the

implicit contract {s the solution to the following problem:

D2 Lo
(A2) Eq;U(L‘:‘) = 3 (The axpectad utility according to tne eupicyee s
- distribution should equal his reservarcion level)

{(A3) 1, <1 for all 1 (in each state no more then the avallable
labor can be used)

Where qli and qzi are the probability in state i as viewed by the employer and
the employee respectively.
Setting the Lagrangian of the problem and differentiating we get the following

first order conditions:

(AG) e qi(sig'(li) -wh - Aqu'(-)wi -u, <0
ai, 1 2 i
i
(15)  — -25[ay # AUT()as ] <0
W, 1 2
i
3
(AB) = L, - 1 <0
su i
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rom (A2) there must 2xist a state i such 2, > 0 and w, > 0.

For this state (AS5S) implies:

e

M e — .
~

Substituting (A7) in (&%) vields:

(a3) s 27017y = u, =3
The condicicn sz (4T > 2 Zer all 37 and 47 implias y > J Zor all i.
(a6), then, izmplies: L. =1 Zor all i. YMore that this is true Zor the

particular case q;° = g,- for 21l i. (This result is reported in

Polemarchacis (1980)). Returning zo (AS5), substituting Zi = 1 and rearranging

7e get:
i qy
(a9) Uy« L1
| A i
92

with strict equality for all i such that w" > O. Since U'(w) is a decreasing

i
5 q
function, w~ 1s decreasing in - and may become zero for all i such
42
NN . . 1,
that — 2> K oprovided U (0) < T K.

Q0
£
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n zhe =2mplover

assizns a niznher orotabilizy zand the emplovee assizns a lower probadility.
Indeed it is possi>le rthat the parties agree to a nhigh wage payed in states

believed to be more likely by the emplovee (and believed to be less likely by

f ‘e
s mervges A ! L
4 {8Valsaeu [alkilgs
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