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A Two-Sector Inplicit Contracting Mdel
Wth Procyclical Quits and Involuntary Layoffs

|. Introduction

Enpirical studies of nobility in the | abor market have shown that quits
are procyclical and layoffs are countercyclical. |n addition, nost econom sts
believe that at |east sone |ayoffs are involuntary. That is, |aid-off workers
are worse off than they woul d be if they coul d have continued working at the
wage paid to retai ned workers. The purpose of this paper is to devel op an
inplicit contracting nodel to hel p expl ai n t hese phenonena.

Equi | i bri umnodel s of unemployment have failed to expl ai n why sone
unenpl oynent m ght be involuntary. For exanpl e, Lucas and Prescott (1974)
inply that workers will becone unenpl oyed if their expected present di scounted
val ue of future utility is greater than or equal to their discounted val ue of
future utility when they are unenpl oyed. Another objection to using search
nodel s to expl ai n unenpl oynent is the assunption that unenpl oyed search is
nore productive than enpl oyed search. This assunption has frequently been
quest i oned.

Inplicit contracts provided one of the first attenpts to explain
i nvol unt ary unenpl oynent as an equil i bri umphenonenon. | n Azariadis' (1975)
sem nal work, invol untary unenpl oyrment results because firns cannot make
severance paynentsto | ai d-of f workers. In particul ar, Azariadi s assurnes t hat

1) workers are risk averse while firns are risk neutral, 2 working is a 0 or
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1 decision, that is, hours worked per worker is not a choice variable, and 3)
firns cannot nake severance paynents to unenpl oyed workers. The opti nal
contract calls for workers to becorme unenpl oyed during certain states of
nat ure and, because of the no-severance-paynent assunption, to consune the
value of their |eisure. Because workers are risk averse, they desire a
const ant consumption stream and hence it is not optimal to | ower the
consunpti on of enpl oyed workers in bad states in order to i nduce themto
| eave.
Anot her characteristic of Azariadis' nodel is that whenever there is

i nvol untary unenpl oyrment there is al so overenpl oynent, that is, overenpl oynent
occurs because there is nore enpl oynent (and |ess unenpl oynent) than woul d
occur in a pure WAl rasian nmarket. Verkers remrain enpl oyed even though their
margi nal productivity of labor is less than their reservationwage. Both
i nvol unt ary unenpl oynment and over enpl oynent result fromthe assunption that
firns cannot nake severance paynents to | aid-off workers. As a result,
the inplicationis that firns will partially insure workers against the risk
of being laid off by having nore enpl oynent than woul d occur in a pure
Wl rasi an market. (Qhce severance paynents are al | oned, unenpl oynent becomnes
purely voluntary and productionis efficient.

The goal of this paper is to integrate a sinple nodel of on-the-job search
with aninplicit contracting nodel. One objectiveis to be able to explain
i nvol untary unenpl oyrment wi t hout placing any a priori restrictions on
severance payrments. Like Azariadis' nodel, the nodel predicts that there will
be overemployment whenever there is involuntary unenpl oynent. This is in

contrast to Grossman and Hart (1983), who devel oped a nodel to explain
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under enpl oynent. A recent paper by Gswal d(1986) provides one of the first
attenpts to expl ai n both invol untary unenpl oynent and under enpl oynent, but to
do so he exogenously assunes that severance paynents are zero.

I norder to explaininvoluntary unenploynent, it is promsing to fol | ow
the |ines of Kahn(1985). He showed that conpl ete insurance is not possible
(or that wages will not be independent of the state of nature) when a firm
cannot nonitor a worker's alternative wage offer. Arvan(1986) extended
Kahn's anal ysis and suggested that this mght explainwhy involuntary |ayoffs
occur. In Avan's nodel, firns cannot insure agai nst | ayoffs because of the
need to pronote on-t he-j ob search. However, Arvan inplicitly constrains the
severance paynent to | ai d-of f workers to equal the severance paynent offered
to those who voluntarily quit their jobs. It is this assunption that enabl es
himto expl ai ninvol untary unenpl oynent .

This paper is simlar to those by both Kahn and Arvan. |t al so extends
the inplicit contracting franework by devel opi ng a nodel that can expl ai n why
quits are procyclical. The structure of the paper is as follows. Sections
II-IV consi der a one-sector version of the nodel, where only the prinary
sector is explicitly nodel ed. Section II considers the case where a firmecan
observe both a worker's search intensity and whet her the worker receives a job
offer. | showthat the optimal contract for this case inplies conplete
i nsur ance.

Section IITI drops the assunption that a firmcan observe a worker's
search intensity, but assunes that the firmcan observe whi ch workers receive
job offers and can hence nmake severance paynents conditional on the worker's
accepting an offer. This section shows that the firms inability to observe a
worker's search efforts is not sufficient to produce involuntary unenpl oynent.

However, the optimal contract does result in inconplete risk-sharing because
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firns trade off their desires to provide incentives for on-the-j ob search and
to i nsure workers agai nst future wage changes. The optinal contract is al so
characterized by production efficiency for |aid-off workers. However, workers
who recei ve job of fers are shown to | eave nmore often than they would in a

Wl rasi an worl d.

Section IV shows that when firns cannot observe both a worker’s search
efforts and whet her the worker receives ajob offer, the incentive-conpatibl e
contract inplies that |aid-off workers will be worse off than their enpl oyed
counterparts. | nvol untary unenpl oynent provi des the proper incentive in bad
states of nature for job-finders to reveal that they received an offer.
Section V extends the previous anal ysis by explicitly nodel i ng both sectors.
| showthat a two-sector inplicit contracting nmodel can hel p explainwhy quits
are procyclical. The nodel also predicts that while fewer workers receive job
offers in such a nodel, there are states of nature that pronote nmore nobility
than in a WAl rasi an | abor market. For exanple, in some states of nature, both
sectors will be hiring workers fromthe other sector. This occurs because

firns nust provide incentives for on-the-job search.

II. The Mdel with Symmetric I nformation

Gonsi der an econony that lasts for two periods indexed by t =1, 2. Labor
is hiredinthe first period, and production takes place according to a
determni stic production function £(N). Productionin the second period is
subj ect to a randomshock, 6, where the range of 8 is the closed interval
[0, 6"], with a density function and a cumul ative distribution function of
g(8) and G(8), respectively. During the first period, workers can search
for alternate work i n another sector in case of a bad shock to the industry's

out put in the second peri od.
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I'nthe first period, workers choose their search effort. The probability
of finding ajob is assuned to be an increasing function of effort expended on
search, but the workers' utility is assumed to be a decreasing function of
effort expended on search. These relationships are expressed by a function
c()), which indicates the disutility associated wi th expendi ng enough search
to find ajobwith probability A

The cost of pursuing on-the-job search is assumed not to affect a worker's
marginal utility of income. In that sense, searchi ng can be t hought of as
requiring a "psychic" cost e¢(r). Preferences are given by YC + BL) - c()),
where L is leisure, Bis the value of leisure or the reservation wage of a
worker, and Cis consunption. The follow ng restrictions are placed on
utility: L ¢ [0, 1], 0<X <1, U'"(.) <0, and e¢'*(x) >0.

Restricting L to be either one(not working) or zero(working) assumes that
hours worked is not a choice variable. Searching also is assuned not to
affect the productivity of a worker. The assunptionthat search effort enters
separably in the worker's utility functionis not crucial; it is neant to aid
conparison with other inplicit contracting nodel s.

An alternative expl anation of the nodel is that workers nust undergo
trainingon the job if they wish to switch to another sector. The cost of
training woul d be e()x), where X is the probability that the training is
successful. The same restrictions as before woul d be pl aced on c()).

A worker's productivity(and hence wage) at the alternate sector is
exogenously given to be w. Searching does not affect this productivity/wage
offer. That is, plants are either productive and produce w’, or are not
productive. It is also assuned that the firmcannot hire workers in the
second period. This assunption w |l be dropped | ater so that additional |abor

can be hired in period two at the market wage rate, w'.



http://clevelandfed.org/research/workpaper/index.cfm
Best available copy

A quit is defined to be a job change, while a layoff is defined to be a
transition fromenpl oynent to unenpl oynent. These definitions are notivated
by the enpirical regularity that nost peopl e who report being | aid off become
unenpl oyed (at | east tenporarily), while workers who report quitting their
previous job typically do not have an intervening spel | of unenpl oynent.

Gontracts consi st of wages, severance paynents, |ayoff probabilities, and
a search intensity. That is, a contract consists of {w,, w,(8), 1(8), q(6),
siO) , Sq(0), A), where w, is the first-period wage;, w,(6)
is the second-period wage chosen i n period one contingent upon the realization
of Oinperiodtwo;, and 1(8) is the fraction of workers w thout outside
offers who are laid off, while O is the fraction of workers who receive

out si de of fers who quit; and sl(()) and s,(0) are t he severance

paynents(or taxes) given to(or applied to) workers who did not receive job
of fers and workers who did receive job offers, respectively. For the
full-i nformati on case consi dered bel ow, one can think of the firmas al so
choosing the search intensity of workers, A.

Defining V(.) to be the discounted val ue of utility for a representative
wor ker and assum ng that workers cannot save or di ssave so that their
consunptionin every period is equal to their wage i n that period, the

expected utility of a representative worker equal s

EV(wy, wy(8), s,(0), s;(8)), 1(8), q(f), A)
= U(wy) - eA) + [{(A(1-q(8))0(wy(8)) + Aq(0)U(w'+s,(0))}g(6)dd

+  [{(1-X)(1-1(8))U(w,(6)) + (1-A)1(0)U(B+sl(0))}g(ﬁ)dﬁ.
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The intuitionis as foll ows: A(1-q(8)) is the probability that a worker

receives a job offer fromoutside, but remains enpl oyed at his original firm
earning w,(8); Aq(#) is the probability that a worker receives a job

of fer and accepts it, in which case he earns w plus a severance paynent
sq(8); (1-2)(1-1(8)) is the probability that a worker does not find a

job and is not laid off, inwhich case he earns w,(8); (1-A)I(8) is

the probability that the worker does not receive ajob offer and is laid off,
i n whi ch case he earns the val ue of his leisure, B, and a severance paynent,

s,(0). The firmis assuned to naxi mze profits where profits are

gi ven by

El(wy, wy(8), s,(6), s;(0), q(8), 1(8), X, N)
= £(N) - wN + J{OE([A(1-q(8)) + (1-2)(1-1(8))]N)
- [(1-q(@))x + (1-X2)(1-1(8))]w,(8)N - Aq(8)s (6)N

- (1-)\)1(0)51(0)N}g(0)d0.

The optimal enpl oynent contract naxi mzes expected utility subject to

nonnegat i ve profits.

max Ev(wli Wz(e)’ Sq(e), Sl(a)s Q(e), 1(0), A)
{wy, wy(8), s,(6),
s(0), a(0), 1(6), X)
s.t.

El(wy, wy(8), s4(8), s;(0), q(6), 1(6), X, N) >0

The first-order conditions can be characterized by the fol |l ow ng equati ons:

(1) U @) =U (0(8)) =U (w'+s,(8)) = U (B+s{8) =,
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(2)  6f'([1-Aq(8)]N) =W when 8 > 8,

(3 £ ([(1-1(6))(1-1)]IN) =B when § < 4,
q(8)=1, 1(6) = 0 when 6, < 8 < by

where 8. £'([1-A]N) = B, 6,£' ([1-A]N) = W,

(4) e' () = 7 [6(6) (W' -B) + 4 fM(w' - @' ((1-X)Ng(B)dB] ,

where v is the Lagrangi an nultiplier associated with the expected profit
constraint and v, = Ny.

The solutionto this problemis straightforward. Since there are no
i nformati onal asymmetries, the optinal contract invol ves both perfect
ri sk-sharing and production efficiency. From (1), workers are guaranteed the
same incone(or incone equivalent) during all states of the world, i ndependent
of both the state of nature and whet her a worker receives a job offer.
Wrkers who are successful in their job search subsidize those who are
unsuccessful. From(2) and(3) we have production efficiency. Wrkers are
laid off only after all workers who recei ved outside offers have quit. S nce
w' > B, it is cheaper for the firmto let all the workers with outside offers
quit and earn w' than to lay off a worker who has an i ncorme equi val ent of B.
Wien 6 > 65, no workers are laid off and workers with outside offers quit
until the marginal productivity of the renaining workers equal s the wage
earned by the workers who quit, w. After workers with outside offers | eave,
firms do not start laying off workers until the margi nal productivity of |abor
equal s the reservationwage for a worker wthout an outside offer, 6, < 4

<9 Wen ¢ < ¢,, firns lay off workers until the narginal

H*



http://clevelandfed.org/research/workpaper/index.cfm
Best available copy
productivity of labor is equal to the reservation wage of the narginal worker.
Firns then subsidi ze workers who are laid off by giving thema severance
paynent so that they are indifferent between staying with the firmor I eaving.
Firns al so force workers to supply the opti mumanount of search intensity
gi ven by (3. (ne can think of wages being set equal to zero when workers
supply I ess than the required anount of search effort. The narginal cost of
searching is equal to the marginal benefit of searching. The narginal benefit
of searchingis the difference between what the worker woul d earn in an
alternate j ob, w, and what he produces in his current job, 6£'(.). |n good
states of nature (4 > § this difference is zero fromproduction
efficiency, while in bad states of nature (8 < 6;) the difference is w’-B.
Wien 6, < 6 < 6z(that is, q(8) =1,1(4) =0, this differenceis
W - 6f'(.) otherwise. The marginal benefit of searching is therefore the
di fference between what the worker would earn if he quit and what he woul d
produce if he stayed. S nce the narginal cost of searching has units of
utilities, this quantity is multiplied by a worker's marginal utility of
i ncone.

This contract specifies that all workers receive the same utility whether
or not they succeed in finding outside alternatives. Hence, if firns did not
know how har d a worker had searched, this contract woul d of fer no incentive
for workers to search. The next section considers the optinal contract when a

firmcannot nonitor a worker's search intensity.

III. Inperfect Monitoring

Inthis section, it is assumed that a worker's search intensity i s known

only by the worker. However, it is assumed that the fol | owi ng contingency can
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be included i n the optimal contract: severance paynents can be made
conditional on the worker's accepting ajob offer. Wth asymmetric
information, firns choose the optinal contract on the assunption that workers
will then choose Ato maximze their utility given this contract. That is,

given a contract {w;, w,(§), sq(ﬂ), sl(ﬂ), q(8), 1(8)},

workers wi || choose their desired search intensity, A, such that

A* = argmax EV(w,, w,(8), sq(ﬁ), sl(6’), q(8), 1(6), »)
A e [0,1].

To solve for the optinal contract, we repl ace the above conditionw th the
first-order conditionfor an agent's search effort. It shows how agents
choose X in response to the enpl oynent contract. ThiS incentive-
conpatibility constraint is appended to the optimal contract problemin the

previ ous section giving

max EV(wy, w,(0), s,(8), s;(0), q(f), 1(8), X)
{Wl(ﬂ),Wz(ﬂ), Sq(ﬁ),
s;(8), q(8), 1(8), X)

s.t.
Ell(w,, wy(0), s4(0), s;(6), q(6), 1(8), A, N) >0
JU(1-q(8))0(w,(6)) + q(6)U(w'+s,(8))}g(8)dl
T J{(1-1(6))U(w,(8) + 1(0)U(B+sl(0))}g(0)d0 -c(A =0.
The first-order conditions can be characterized by the fol | ow ng
equat i ons:

(1) U'Gn) =,
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, 7,IM(0) (1-(8))+(1-3) (1-1(8))]
(2) U0 = Ty T-q(@)+ (A1 T 1 (0]

3) U’ (w'+s () = o
(3) (w'+s,(8)) = O,
@) V(B (o)) = A
1 (1-2-7,)
1 i f W(8) - 6f'((1-A)[1-1(8)IN) > O
(5) q@f) = q*(6) where W(#) - 0f' ([A(1-q*(8)+(1-A)(1L-I)]N) = O
0 i f W(g) - 6f'([1-(1-A)1]IN) < O
wher e
W) = w' + (U(w'+sy) - UGw,) - U/ (w'+sy) [(wi+sy) - w,]3/U" (w'+s,)
1 i f B - 0f'(A(1-q(8)) > O
(6) 1(8) = 1*(6) where B - 8f' ([A(1-q(8)+(1-2)[1-1*(8)IN) = O
0 i f B - £ ((1-2q(8))N) <O
(7)) v,e’ ") = v Ja(8) (wy() - (O£ (.)+s,(6)))g(d)dd.
Fromequations (5), (6), and(7) we obtain:
q(8) =1, 1(f) > 0 when 4 < 6,
q(8) =1, 1(8) = 0 when 6, < ¢ < by
q(8) <1, 1(8) = 0 when 8 > 4
, 7, (1-2)
(2a) U'(w,(8)) = ?17377;7 when ¢ < 4,
v,(1-2q(8))
(2b) U’ (wy(8)) = =5

[I-OFr,)q(g)] when ¢ > ¢,

wher e 0.£' ([1-A]N) = B, #5£' ([1-X]N) = W(9).
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Li ke the case with symmetric information, (53 and(5b) showthat |ayoffs
occur only after all workers with outside offers accept enpl oynent. From(2a)
and (4), when 6 < 4,, layoffs occur and there is conpl ete insurance for

| ai d-of f workers, that is, B+ S; = W,. Wien 6 > 4y, not all

wor kers with outside offers accept newjobs. From(2b) and (3), workers who
receive job offers and | eave the firmare subsidi zed and earn nore than those

who do not find other enploynent, that is, w +s_ > w,. However, this

q
differential gets snaller with better states of nature.

S nce workers are risk averse, the definitionof W(#) in equation(5 and
(2b) inplies that when 8, <8 < 8y, the nmarginal productivity of |abor
will decrease with better states of nature. Smlarly, using the fact that
U(C) is concave, the definition of W(4) and(5 shows that workers wth
outside offers are allowed to | eave the firmnore often than they did with
symmetric infornation, that is, W(8) >w. The intuition behind this result
is that on-the-marginfirns find it optimal to provide additional incentives
for on-the-job search by all owi ng workers to earn nore after they find anot her
job, and al so by allowing themto | eave nore often than they would if they had
full information. From (5), the anount that production differs froma
V@l r asi an narket depends on the curvature of the utility function. The nore
ri sk-averse the worker, the greater the need to insure his income. S nce
insurance results in less search effort, firns provide incentives for
on-t he-j ob search by all owing workers to | eave nore often than in a world wth
symetric i nformation.

't shoul d be noted that the above sol ution assunmes that firns have the
power to either subsidize or tax workers who |eave. Wen 6 > 4,, the firm
announces that the first q(é)N workers who volunteer to | eave can do so with

a severance paynment of s, (8). The rest of the job-finders voluntarily stay
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at the firmif w' <w,. However, if w >w,, the firmnust tax the
successful workers to prevent themfroml eaving.

Since workers respond optinally to changes in the contract offered to
them equation(7) states that their search intensity will be chosen so that
the change i n the marginal cost to workers fromincreasing their search effort
is equal to the marginal benefit (expressed inunits of utility) to the firm
resulting fromworkers' increasing their search effort. The narginal benefit
fromincreasing a worker's search intensity is the difference between what the
worker is paid, w,, and the sumof what he produces, G'(.), and the
severance paynent given to departing workers, s (¢). The proof that v,

is strictly positive foll ows because when v, < 0, workers woul d have no

incentive to search. A sufficient condition for an interior solution to occur
isthat ¢'(0) =0, ¢'(1) =wand w > B, that is, it is costless to exert a
little search effort, but the margi nal cost of searching so that a worker can
ensure a job offer is infinitely costly.

Not e that when £ (A (1-q*(6)N) > w , there is an incentive for workers
who receive job offers to recontract with the firm This is not possible,
however, given the assunption that firns can observe whi ch workers received
job offers after the offers were accepted. In addition, thereis aninplicit
assunption that firns cannot hire these workers back after the offer has been
accepted. If the firmcoul d costlessly observe a worker's offer, there woul d
al ways be production efficiency because firns coul d bri be workers who found
jobs to continue enpl oynent by offering thema hi gher wage rate, w.

If the marginal productivity of labor is greater than w, then the firmhas an
i ncentive to induce workers who received an offer to stay, since they can

produce nore at their present job than they can at an alternative job.
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Under enpl oynent results when 6, < § < 8, because firns, by
assunption, cannot hire workers in the second period at the narket wage rate,
w. |f additional [abor can be hired, then an interesting result occurs.
Wrkers will |eave the firmwhile other workers are being hired by the firm
S nce the narginal productivity of labor is greater than w, the firmhas an
incentive to hire additional workers at a wage of w’'. A though ex post this
seens wast ef ul (because of possible noving costs that are not built into the
nodel ), ex ante such behavior is necessary in order to notivate workers to
engage i n on-the-j ob search

To formal i ze, assune that the firmcan hire n(8) workers i n the second
period at a market wage rate of w'. The optimal contract is then to
choose {w;(8), w,(4), sq(o), sl(o), q(8), 1(8), A n(#)} inorder to naxi mze
expected utility subject to the constraint of nonnegative profits, the
i ncentive-conpatibility constraint, and the restriction that additiona

enpl oynent i n period two be nonnegati ve:

max  EV(wy, w,(0), s (0), s;(8), q(f), I(8), X)
twy (), wy(8), s4(8),

s,(6), a(d), 1¢8), A, n(f)}

El(wy, wy(8), s,(8), s;(6), q(6), 1(8), A, N) >0

J{L1-q(8))U0(w, (8) + q(8)U(w'+s (8))1g(6)df

- JU(A-1(8))U(w,(6) + 1(8)U(B+s;(6)))g(f)dd - c'(2) =0

n(§) > 0.
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The first-order conditions can be characterized by the fol | ow ng

equat i ons:

L U =,

, 7, [A(1-q(0))+(1-3) (1-1(8))]
@ TR0 = T T+ AAor,) (T-1(8))]

3 U’ (w'+s,(8)) = o
) vi+se(0) = )
, o7, (-))
(4) U’ (B+s;(0)) = -(—1_’\_—,72')'
1 i f W(8) - OE((LA) [1-1(6)]N+n(8)) > O

(9 q(8) = q*(8) where W(8) - 0f' ([A(L-q*(8)+(1-A)(1-1)]Nn(f)) = O
0] i f W(8) - £ ([1-(1-0)1IN+n(F)) < O
wher e

W) =w + (Uw'+s,) - U(w,) - U (ws) [(w'+s,) - w,]}/U' (w'+s,)

1 i f B - ¢£' (A(L-q(8)+n(8)) > O
(6)  1(8) = 1I%(8) where B - £’ ([A(1-q(8)+(1-A)(1-1%(6))N+n(8)) — O

0 i f B - 8£'((1-Aq(8))N+n(8)) < O

w i f w' - 9f' (2) >0

n*(f) where W - £ (A(1-q(8)+(1-2)(L-1(8))]IN+n*(8)) =0

(7w
0 i f w' - 8" (A(L-q(8)+(1-2)(1-1(6))]IN) < O

(8) v,e" " (A) = v, Ja(@)(w,(8) - (O£’ (.)+s,(8)))g(8)dd

Wsing e.1), e.2), e.3), and b) yields:

q(8) =1, 1(8) <0, n(d) =0 when ¢ < 4,
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q0 =1, 1(6) =0, n(f) = 0 when 6, < 6 < G
q(f) =1, I1(8) =0, n(8) > 0 when § > ¢,
7,(1-2)
(2a) U (WZ(G)) = (fT"Yz)

where 6,£' ([1-AIN) = B, 6,£' ([1-AIN) = w'.

The results when the firmcan hire additional workers at a wage of w are
as follows. Wrkers who stay with the firmearn a wage w,, which is
i ndependent of the state of the world. Wrkers who receive job of fers accept

their offers and recei ve a severance paynment fromthe firm s , whichis

al so state-i ndependent. Wen firns lay off workers, that is, when ¢ < g,
there are conpl ete severance paynents and production efficiency. Al workers
with outside offers will quit and no additional workers will be hired in these
states of nature. Wen ¢, <8 < 4,4, all workers with outside offers

quit, no workers are laid of f, and no additional workers are hired. Wen

g > 6,, all workers with outside offers quit and no workers are |aid off,

but the firmhires additional workers at a wage of w until production
efficiency prevails.

The contract inplies a two-tier systemfor adjusting a firm's work force.
Firns first offer a severance paynment to workers who wish to | eave the firm
Every worker who has found another job will then accept this offer. In nore
conpl ex nodel s, one can think of the severance paynent offered to departing
wor kers as al so consi sting of possible early retirementbenefits, etc. After
wor kers accept this offer, the firmthen adjusts the | abor force by |aying of f
workers or hiring workers until it reaches the desired | evel of enpl oynent.
This sort of two-tier systemseens to have its counterpart in the world.

Al though the current anal ysis indicates that those who find jobs will always



http://clevelandfed.org/research/workpaper/index.cfm
Best available copy
| eave the firm the reason is that no adjustnent costs are incurred when
hiring newworkers. |f there were adjustnent costs(or firmspecific hunan
capital), not all of the workers who found jobs would | eave the firm
I't should be noted that since every worker who recei ves an outside job
offer is allowed to accept the offer, the assunption that firnms have the power
to tax workers who leave is no | onger necessary. FEguation(3) assunes that
t he severance paynent to workers who receive job offers mght be negative.
Si nce 7, ¢ (A, and v, are all positive and d*.) > B, the
optimal contract inplies that sl(o) > s,(0). The intuition

behind this result is straightforward. Consider the optinal contract when
workers are risk neutral. In this case, production efficiency results and
workers are paid the val ue of their marginal productivity in every state of
the world. Wrkers would earn G@'(.) inall states of nature(B when 4 <
8., and w' when § > 4y). The first-period wage woul d be chosen so that
firns earn zero expected profits. Wth risk-averse workers, firns trade of f
the incentives of providing on-the-job search w th insurance agai nst wage
changes. First-peri od wages woul d be reduced in order to snooth second-peri od
earnings; that is, sl(()) > s, (0). Ctherwi se, it woul d be
preferable to keep the contract that resulted when workers were risk neutral,
since it al so provided the proper incentives for on-the-job search.

Wien the assunption that firns can observe whi ch workers receive job
offers is dropped, the above contract nust be nodified to make it
i ncentive-conpatible. The reason is that the severance paynent offered to
wor kers who find alternate enpl oynent is | ess than the one offered to workers
who are laid off. The follow ng i ncentive-conpatibilityconstraint reflects
the constraint necessary to prevent workers with outside offers fromaccepting

these offers during bad states of nature:
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(1-q(6))U(w,) + q(8)U(w'+s,(0)) >

1(0)U(w'+sl(0)) + (1-1(8))U(w,(8)).

The conditioninplies that firns first ask workers to reveal whet her they
received a job offer. To induce workers to tell the truth, the expected
utility of a worker who admts to receiving a job offer nust be greater than
the expected utility of a worker who does not admt to receiving ajob offer.
In particular, when 1(4) = O, the above constraint is always sati sfied.
However, when 1(8) is near one(that is, when a large fraction of the
| abor force is being laid off), the above constraint is not satisfied. To
nmake the above contract incentive-conpati bl e, severance paynents to quits and
| ayof fs nust be equal when 1(9) = 0. This restrictioninplies that there
wi || be invol untary unenpl oynent during bad states of nature. The next
section solves for the optimal contract when the firmcannot observe both a

worker's search intensity or whether a worker receives ajob offer.

V. Involuntary Layoffs

Al though the assunption that firns can hire additional [abor in the second
period is not necessary for the following results, it will be maintained in
this section. S nce firns cannot nonitor whi ch workers receive job offers,
the optimal contract in the previous section nay not be incentive-conpati bl e.
For the follow ng contract it will be assuned that either w, <w, or that
the firmcan restrict the nobility of job-finders by taxi ng themwhen they
| eave. The optimal contract with an additional incentive-conpatibility

constraint is to choose {w;(8), w,(8), sq(o), sl(o), q(d), 1(8), X, n(d))
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to maximze expected utility subject to the constraint of nonnegative profits,
the incentive-conpatibility constraints, and the restriction that enpl oynent

be nonnegati ve:

max  EV(w,, w,(6), s,(6), s;(8), q(8), 1(6), )
(0, (8), wy(8), s,(8),
s,(6), a(8), 1(6), X, n(6))

s.t.
En(wly Wz(ﬁ), sq(ﬁ), Sl(a)’ q(o)’ 1(0): A’ N) > 0

J{1-q(8))U(w,(8) + q(8)U(w'+s (8))1g(6)dd

- JU(L-1(8))U(w,(8) + 1(0)U(B+sl(0))}g(0)d0 -c'(A) =0

(1-q(8))U(w,(6)) + q()U(w'+s,(0)) =

1(0)U(w'+s;(0)) + (1-1(6))U(w,(8))

n(d) > 0.

The first-order conditions can be characterized by the fol | owi ng

equati ons:

1) U = v,

2y U (w(8)) = 7,[2-q())+(1-2) (1-1(8))]
"z T IO (T-q(@))+(T-2-7,-7,(0)) (1-1(8))]

Ayl

(3) U'(w'+sq(0)) = m
2 '3

7, (1-2) + v, (6)U' (w'+s;(8))
(L-X-7,)-7,(6)

(4) U (B+s;(0)) =
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1 i f W(o) - 0£((1-A [1-1(8)]N+n(8)) > O

(5 q(8) = q*(8) where W(8) - O£’ ([A(1-q*(8)+(1-X)(1-1)]N+n(d)) =0
0] i f W(8) - 6£' ([1-(1-X)1]N+n(d)) <O

wher e

W) =w + {U(w'+s,) - U(wy) - U'(w'+s ) [(w'+sy) - w,])/U' (w'+s)

1 i f R(9) - 6£' (A (1-q(8)¥n(8)) < O

(6) 1(8) = 1*%(9) where K(8) - 6£' ([X(L-q(8)+(1-2)(1-1*(8))]IN+n(d)) = O
(0] i f K@) - 0£'((1-2q(8))N+n(8)) < O

wher e

K(8) = B+ (1/U0" (w,) [U(B+s;(8)) - U(wy(8))]

- [Bes w1+ U (wy) [U(B+s;) - UGw'+s;(6)])

© i f w' - §f' () >0
(7) n(8)y =n*(6) where wW - 0f'(A(1-q(8)+(1-2)(1-1(8))]IN+n*(8)) = O

0 i f w' - 0E  (A(1-q(8)+(1-N)(1-1(8))IN) <0

(8) v,e' (N = vy falwy(8) - (O£ (.)+s,(8))}g(h)add.

Fromequations (5), (6), (7), and(8) we obtain:
q(6) =1, 1(8) >0, n(d) = 0 vhen ¢ < 4,

q(#) =1, 1(8) =0, n(d) = 0 vhen 4, < 6 < 8
q(8) =1, 1(8) =0, n(g) > 0 when 4 > by

7,(1-2)
(L-X-7,-7,(6))

(b1) U’ (w,(8)) =
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where 6, £’ ([1-AIN) = B, 6,£' ([1-A]N) =w .

The solutionto this problemis identical to that given in the previous
section except for the inclusion of the costate vari abl e, 7,(6), whi ch
becones bi nding i n "bad enough" states of nature. It can be shown that when
1,(8) >0, the severance paynent offered to departing workers i ncreases,
whil e the wage offered to job stayers and the severance paynent to | aid-of f
wor kers decreases. I n addition, there will be fewer |ayoffs than in a
V@l rasi an narket or overenpl oynent. This occurs when a |arge fraction of a
gi ven cohort of workers is being laid off. Wien productivity is hi gh enough
or, equivalently, when there are few |l ayoffs, the incentive-conpatibility
constrai nt hol ds and 7,(8) = 0. However, when productivity is | ow,

7,(8) nust be greater than zero for the incentive-conpatibility constraint
to hold. Snce q(§) =1, when 6 < 6, the incentive-conpatibility

constrai nt becones

U(w'+s,(6)) 2 1(0)U(w'+sl(0)) + (1-1(6))U(w,(8)).

In order for workers to engage i n on-the-job search in the first period,
we know t hat w'+s (6) > w,(8). Hence the above constraint fails when
1(9) is near one. Four margins of adjustnent occur in order for the
i ncentive-conpatibility constraint to hold: First, from(6), since U(C) is
concave 1(#) nust decrease, that is, there is overenpl oynent. Second,
from(b) and(d), both w,(6) and s;(#) nust decrease. Finally,

from (3), s4(8) nust i ncrease. These adj ustnents occur when 7,8 is
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positive. |If 73(0) wer e negative, the incentive-conpatibility constraint
woul d be vi ol at ed.

I nvol untary unenpl oynent occurs when a large fraction of the firms |abor
force is laidoff. This condition seens particularly strong; however, it does
not seemunreasonable if the conditionis interpreted to be a plant cl osing.

The nodel predicts that severance paynents to both quits and | ayoffs will
be st at e-i ndependent except during downturns. During severe downturns, the
severance payrment or bonus offered in the first phase of the | abor-force
adj ustrment will actually increase, so that workers who find jobs will
truthfully reveal their job offers. |In addition, during these dowturns the
severance paynents to | ai d-of f workers wi |l decrease so that they are

involuntarily laid off.

V. A Two-Sector Inplicit Gontracting Mdel

Thi s section extends the anal ysis of the previous sections by explicitly
nodel i ng the second sector. |Instead of assuming that job-finders receive a
wage exogenously given to be w, workers who swtch sectors enter a spot
market and are paid their marginal productivity. It is shown that a
two-sector inplicit contracting nodel hel ps expl ain why quits are procyclical .

Each sector of the econony has nany identical firns. Both sectors are
identical in period one, but differ according to the technol ogi cal shock
affecting their sector in the second period. The first-period production
function for sector A and sector B is given by F(N,,) and F(N,p),
respectively. In the second period there is a shock to production, ¢, and
5, where ¢’ denotes the vector (8,, 65). The second-period
production function for sector Afirns is given by 6,£(N,), while the

production function for sector Bfirns is given by g,f(N,z). It is
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assuned that 4, and é; are independent and have the sane density
function, g(4,) and g(8z). At the beginning of period two, everyone can
costl essly observe the state of nature 4’.

The econony is inhabited by 2N agents. Due to industry- or
sect or-speci fi ¢ hunman capi tal, whi ch agents acquire by working in a sector
during the first period, an agent cannot work i n the other sector during the
second period wi thout additional training. For a worker in sector A [B] in
the first period to be productive in sector B[A in the second period, he
nmust expend a cost c(X,) [e(Xg)]. However, training is not perfect; a
wor ker who undergoes training may or may not |learn the skills necessary to
sw tch sectors. Afirst-period enpl oyee of sector A[Bl is successful inhis
attenpt to be productive in the other sector with probability X, [A;].
VWrkers nust undertake this investnent in period one before the realization of
9, and 6.

A worker's skills are not |left entirely to chance. A worker can increase
the probability that he will be productive in the other sector by spendi ng
nore on training inthe first period. That is, the nore a worker invests in
learning the skills of the other firm(the higher is c();) i=A,B), the
greater the probability that he will becone productive in the other sector
(the larger is A;). The sane restrictions as earlier are placed on
c(};).

A worker who |earns the skills necessary to work in the other sector nay
or may not receive a job offer to work in that sector. A worker in sector A
[B] who is also productive in sector B[A receives ajob offer fromthat
sector with probability hg(8') (h,(8')), where h,(6') and hg(6’)
are chosen by firms A and B, respectively. Therefore, A\hy(8') is the

probability that a worker in sector Aw ll receive an offer to work in sector
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B. However, as in the previous sections, only a fraction, qXB), (chosen

by firmA of these workers will be hired by sector B.
A worker currently working in sector Awho is hired by sector B receives a
wage, w',(6'). Since this wage is deternined in a spot narket,
second-peri od wages nust equal the worker's marginal productivity, w' (')
= 8,£' (N,5) . conpetition for workers who change j obs ensures that
this equality holds. In additionto a wage of w'g(8’), firmA chooses a

severance paynent of s ,(6') to pay its departing workers.

Unli ke the previous section, which tried to rationalize the existence of
involuntary | ayoffs, this section is not concerned with whether a |ayoff is
voluntary or involuntary. Thus, we will keep the assunption of section III by
assumng that a firmcan observe whet her a previ ous enpl oyee starts work at
another firmand thus can conditionits severance paynent on this realization.
W al so assune that firns can observe which sector an ex-enpl oyee works for
and can condition its severance paynent on this realization. Snce all firns
ina given sector are identical, firns do not give severance paynents to
wor kers w shing to work i n the sane sector. In fact, the contract may cal |
for the firmto tax workers to prevent themfromworking at a
different firmw thin the same sector. Because there is no benefit to working
at adifferent firmwi thin the sane sector, the optimal contract does not
allowfor that possibility. These assunptions allowus to nodel the probl em
as if each sector were conprised of one representative firm

The anal ysi s assunes that firns do not have inplicit contracts with the
workers in the alternate sector. Qherw se, in period one, a firmin sector A
woul d pronmi se a second-period wage (conditional on ¢') to workers in sector B
who wi sh to switch sectors. Firns would do this in order to induce workers in

the ot her sector to acquire the skills necessary for work in their sector.
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However, by assum ng that each sector consists of many identical firns, no one
firmwoul d have an incentive to nmake such a pronise: it woul d not change the
incentive for workers in the other sector to engage i n on-t he-j ob trai ni ng.

A ven these restrictions, second-peri od enpl oynent for a firmin sector A

and a firmin sector Bis given by the fol |l owi ng equati ons:

=
{

an = [(1-3h) (1-1,) + Ahy(1-q,) 1Ny, + hydpq Ny

=
[

o = [(1-2gh)(1-15) + ,\BhA(l-qB)]NlB + hBAAqANlA.

As in the previous sections, a worker signs a contract with his firm
speci fyi ng the second-peri od wage, the severance paynents, and separation
probabi lities contingent on the state of nature in the second period, ¢', as
well as on the first-periodwage. ontracts are chosen in the first period to
maxi mze the utility of the representative worker subject to a given | evel of
profits and the incentive-conpatibilityconstraint.

Firnms are assuned to be Nash conpetitors; they assune that their choice of
a contract has no effect on the contract offered by the other firns (the other
sector). The optinmal contract for firmA is then to choose
(Wi, Wpa(07), wpy(8'), 1,(6"), q,(8"), s;,(8"),

sqa(8'), h(8'), A} to naxi mze

U(wyp) - () + Jfthg(67)2,(1-q,(87))U(wys (67))g(6,)8(05)d8,dby
+ [Thy(87)2,q, (8 )UGW' 5(8" )+, (8'))g(6,) 8(F5)d0,d0,
+ .U‘(]-'hB(el)AA) (1'1A(6'))U(WZA(al))g(aA)g(on)doAdgg

+ ff(l'hB(el )AA) lA(a ! )U(B+51A(0 ! ) )g(BA)g(og)doAdeg

s.t.
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£(N,) - wy,N,
+ JJU8,E([hy(87) X, (1-q,(87))+(1-hg(6)Xy) (1-1A(0'))]N1 +
h, (8720, Ny) )£(6,) (05)d0,d0,
- JJUIA-q,(67))hg(87 )Xy +
(1-hy(87)0y) (1-1,(0")) 1w,y (67 )N, ) g(0,) g(05) df,db
- [Fthg(87)2,q, (67 )52 (87N, -
(1-hy (6°)2,)1,(8" )81, (6" N, }g(6,)g(05)d8,d0;
- JIhygq Ngw' 4(8')g(6,)8(85)a0,d8; > 0
s.t.
Jihg(87)(1-q,(87))U(w(8°))8(0,)8(65)db,d0y
+ fIhB(G')qA(ﬁ’)U(W’A(G')+SqA(0'))g(ﬁA)g(eg)d%dﬂB
- [Thg(8") (L-1,(0"))U(W,, (")) g(8,) B(05)d0,d0;

+ hy0')1,(8' )U(B+s,,(8'))8(8,)g(f5)d8,d05 - c’ (3,)=0.

The first-order conditions can be characterized by the follow ng equations
(1) U (wyp) = 7y,

o Top By (-0, (07))+(L-hpd) (11,07 )]
(2) 0" (0an(0")) = Ty, Ty (1, (B9 F (L Ty Oy, ) (11, (67))]

’\A71A
A 1,)

(3) U (w'(8')+s,(8")) =

7,,(1-hgd,)

(4) U’ (Bts(8')) = (1-bg(Ay+v,,))

1 if W'Y - 6F"(N,) > 0
(5a) q(8') = q*(0') if W'y - 9£'\ =0
0 if W'y - 9E"(N,) <0

wher e
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W'y =w'yt (U(w'gts,) - U(wy,)

- U'(W'B+qu)[(w'B+qu) - WZA])/U'(W'B+qu)

1 if B - £ (N,) > O
(sb)  I1(8') =  1x(8') if B - 6£'(Np) =0
0 if B - 6£'(N,) <0

(6) (£ () - w, (8"} =0

(7)) 7,00 ) = Yy, (87D (30, (8) - (BE" (Ny)+5,,(07)) V8 (8,) 5(65) 0,05

S nce sector Bis identical, the fol | ow ng consi stency conditions nust
also hold(all wvariables are taken to solve the preceding first-order

condi tions):
1,(8,,05) = I5(65,6,), qA(oA’oB) = qB(oB’oA)
h,(0y,05) = hy(05.6,), Wpu(by,05) = vpp(hg,0,)
$1a(04,05) = 515(05,0,), 544(0,,05) = s;5(05,0,)

Wy, = Wig, Ay = A, Bg{8E' (Npp) - w'(8')) = O.

The fol l ow ng equati ons summari ze the dynamcs of the system Because of

the above consi stency conditions, we denote i, j =(A B wherei =j.

Il
[

0<1,(') <1, q(8") =1, b(8") when 4, < 6,(6,)

1,(8") =0, q(6') =1, 0 <h(8') <1 when 4.(8;) < 6; < 8,(6,)
1,(6') =0, g (6') =1, h(8") =1 vhen 8,(8,) < 6, < 85(6,)
1;(8') =0, 0 <q(8') <1, b(8') =1 when 8, > 6,(6,)
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0,(65), 8y(0;), 05(d;) are determned as fol | ows:

6,(8;) solves 6.(0,)E" ([1-Xh,(d,,6.)IN,;) = B

wher e

0 if 6,£(N) - B<O
HO;,6,) = indetermnate if 6, =16,

1 if Bff([I+YN) - B>o0.

8,(8;) solves 8,(8,)E' ([1+A[q(8;,8,)-h(8,,0,])N') = B

wher e

q(8;,6y) =1, h(f;,8y) =0 if B,£ ([1-0)(1-1(8,,6.))IN;) =B
for sone 0 < 1(8;,0y) < 1

q(f;,0y) =1, h(f;,8y =1 i f 0J.f(l\l) < W(h,,05)

h(d,,8) =1, 0<q(f;,0y) <1 if 8, ((L+1(1-q(8;,8)))N)) = W(d,,05)

for sone 0 < q(8;,0y) < 1

q(gj:om) =
wher e

W(B,,0g) = w'y + (UG s ) - Uwy,)

1
o

h(f,,0y) =1 i f 0,£ ([1+A]N;) > W(h,,05)

- U'(W'B+qu)[(w'B+qu) - WZA]}/U'(W'B+qu)

and

7, (1-2)

UG = G
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8(8;) solves 0,(8 )£ ([1+A(1-h(8;,65)) IN;) = W(8y,05)

wher e h(b;,0g) = h(8;,0y).

The above conditions inply that the fol |l ow ng hol d:

' ' _ 711(1-h3Ai)
(@) U@ D) = T G, )

for 6, < 65(6")

o , ' 74, (1-hyriq, (67))
(2b) U (Wzi(o )) = (l_hj(Ai_'_,YZi)) for 6, > 93(0 ).

The nodel predicts that quits can occur in equilibriumeven when the
productivity shocks inthe two industries are identical. This contrasts with
a Walrasian nodel where the nunber of quits depends on the di spersion of the
producti vity shocks across sectors. The nodel al so predicts that quits wll
general l'y be procyclical. For exanple, if 6, =6, and if denand is | ow
inboth sectors, no quits occur, because neither industry iswllingto hire
workers fromthe other industry. As productivity in both industries gets
progressively better, quits increase discontinuously fromo0 to 2X That is,
quits increase until everyone who is productive in the other sector swtches
sectors. This discontinuity results fromthe assunption that the shocks to
the two sectors are identical, 8, = §;. As soon as industry A and
industry Bfind it profitable to hire a worker fromthe other industry, each
will then findit profitable to hire one nmore worker to repl ace the worker who

shifted sectors. This process continues until h = 1.
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Wen the shock increases in only one sector, this discontinuity does not
occur. Wen the sector with the good technol ogi cal shock finds it profitable
to hire a worker fromthe other sector, the | owshock sector will respond by
laying off one fewer worker. Thus, the nodel also predicts that there shoul d
be nore layoffs within each industry(or that layoffs wll occur sooner) if

both ¢, and 4; are lowrather thanif there is a downturnthat is

confined to only one sector.

Wi | e the nodel in general predicts that quits shoul d be procyclical,
quits may start decreasi ng when productivity increases in only one of the
sectors. This occurs when denand is unusual ly high in only one of the
sectors, so that the sector will find it profitable to retain workers instead
of letting themquit, q < 1. The nodel has a bias toward quits because of the
need to pronote on-the-job training. However, when the technol ogy shock to a
particular industry is very high, this bias is not as inportant as the need to
retain workers. Wien productivity increases in both sectors, this turning
poi nt does not occur, because the incentive to | et workers quit is greater,
the nore the ot her sector pays to newy hired workers.

Wages respond as follows: second-period wages for those who stay with
their original firmdepend on the state of nature in both sectors. From(2a)
and (2b), wages either decrease or remain constant when the ot her sector
becones nore productive, and wages increase(or renain constant) wth
increases in the productivity affecting their own sector.

These wage changes result fromthe need to pronote on-the-j ob training.
The nore peopl e who switch sectors, the greater the effect (ex ante) of a high
wage differential between those who sw tch sectors and those who stay. Thus,
the hi gher the shock affecting sector B, the | ower the wage that will be paid

insector Atojob stayers. S mlarly, when the technol ogi cal shock to
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industry A is very high, fewer workers will switch sectors and, thus, higher
wages Wil |l be paid to job stayers.

Sever ance paynents to quits increase with the wage pai d by the ot her
sector, so that the wage pl us severance payrment is constant over all states of
nature. This inplies that if one wanted to generate involuntary layoffs in
this two-sector nodel, the productivity shock woul d have to be very | owin one
of the sectors and quite lowin the other sector. This corresponds to job
finders receiving a very | ow severance paynent and a | arge chance that they
would be laid off with a | arger severance paynent if they did not adnit to
receiving a job offer.

Thi s anal ysi s suggests that one way to generate involuntary |ayoffs is for
job finders to want to pretend that they did not receive ajob offer in order
to col l ect the severance payrment to | ai d-of f workers. That is, involuntary
unenpl oynent can be expl ai ned by under standi ng why severance paynent to quits
islow This mght occur if the informational restrictions of this section
were | oosened. For exanpl e, it has been assuned that an enpl oyer coul d
observe whether or not a worker quit to accept ajob in the same sector. |f
enpl oyers coul d not observe whether this occurred, then severance paynents
woul d have to be restrained to prevent workers fromsw tching jobs within the

sane sector.

VI. Concl usi ons

Thi s paper builds a two-sector inplicit contracting nodel in order to
i nvestigate the conditions under which involuntary unenpl oynent can result and
to hel p understand why quits are procyclical. The results are encouragi ng:
under certain conditions quits can be procyclical and | ayoffs can be

countercyclical, and sone | ayoffs nmay be involuntary. To achieve this result,
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the conditions were that firnms cannot observe a worker's search/training
intensity and that firns cannot nonitor whi ch workers receive job offers.
I nvol unt ary unenpl oynent results in order to induce workers to reveal
successful search efforts.

The paper al so shows that firns will have a two-tier procedure for
adjusting their labor force to current econonmc conditions. In the first
round, workers with outside offers | eave the firm in the second round, the
firmadjusts its labor force by either |aying off additional workers or hiring
new wor kers. The nodel inplies that workers will [eave firns in sector A for
firns insector B, and at the same tine, firns in sector Awill hire
addi tional workers fromsector B. This occurs because firns have to of fer
contracts in order to give workers incentives to engage i n on-t he-j ob
search/training. This inplies that firns subsidi ze workers when they | eave,
and they |l et workers | eave nore often than woul d happen i n a V@l rasi an nmar ket .

One frequent criticismof the above analysis is the inplication that firns
are subsi di zi ng workers to engage i n nore on-the-j ob search/training. EX ante
contracts will be chosen so that workers will find it optinmal to engage in
such search activity; however, ex post, it woul d not be surprising to think
that firns are i n sone sense antagoni stic to such activity. Frns will, of
course, wi sh that none of their workers are successful in their job search.
Simlarly, another way of thinking about the problemis that firns sign
contracts that reduce worker nobility in order to partially insure workers
agai nst i nconme changes.

Thi s paper shows why conpl ete insurance to | ai d-of f workers woul d not be
optimal, given the incentive-conpatibilityconstraints. Additional enpirical
work is necessary to answer the question of whether the amount of severance

paynent s predi cted by nodel s such as this occurs in the world. State-nandat ed
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unenpl oynent benefits are one reason that the anount of severance paynents
offered by firns mght not be that extensive. Theory suggests that the two
are substitutes; thus, increases in state-provided unenpl oynent i nsurance
shoul d decrease private severance-paynent prograns. Future enpirical work can
be conducted to see if privately financed unenpl oyment benefits decrease with

i ncreases in state-provi ded unenpl oynent i nsurance.
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