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ABSTRACT ’
\
\ r

N —

Wﬁz don't wages adjust to clear the labor market? Why can'p all’

-
.

workers who are willing to work_at the going wages for their skills find
a job? A new explanation for involuntary unemployment has been provided
: v

rbtently by implicit contract theory, which shows that despite perfect
v .

4

marketéft;ndeed because of_them--qﬁggs will not vary over Ehé business”
P .

-
\

. L} .
cycle. * The contracts discussed in the current literature do not, however,

capture many of the salient char;cteristics of real work employment. The

performance bf‘garﬁets for empltfgent depends on the opportunities they
. - ’ :

-

offer'for contracting across. time and states of the world. Real world.
—

. . . - - .
markets, we argue here, operate somewhere between the two extremel of no
' . 4 -
contracting and perfect contracting--i.e., between the polar cases of spot

. > .
markets and perfect contingént claims markets. That is, employment relation-

ships usually represent second-best contracts. .
. . . / ~

Building on impllcit contract theory, our formulation takes as its
i P . . ‘ R
/ .
central elements the observed characteristics of labor markets. We.assume

that. the laBor force is hetérogeneous and mobile, ‘'and that there are many
types of firms. The latter assumptipn is required if, as is observed,

! ! . \ . ‘
workers are to switch employers as business,conditigns change, 'Th%v;f
. - S :

" overall condition of the economy is unéertaine as are the employmént

opportunities of a worker and the éﬁate of any‘firm.' A critical impedi-
v . . ,. o .y - «
ment to labor contracting is that the" economic health- of the -firm may,

not be verifiaplé in a manner thi: can be made the basig fog,emplpyme%t.

Y L)

“

‘‘relationships. A moral hazard problem-thus.ariség; severanceypa} e

effectively overcomes it. o : : o s

/ ‘ . s : ' \x-
W . {1 A ., ‘ [ '_/
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. Workers cannot fully commit themselves to firms, because indenturing. ' . =
1 . .. *

is not acceptable in our society. Seniority privileges, pension and

' N\ . .
retirement benefits, and a wage stream that rises faster than productivity
. N . N N B

(as many do) represent a form of -"surety %o q" binding"worker;s to firms.

/ . Such binding enables firms, ‘in turn, Z?o ide employment contracts that
~ ! d -
spread risk for workers across good t

s and bad., Thus, we find that

; .o

prominent labor market instifutions play important roles in facilitating

] M - ) s, ) .
employment contracts. ‘

. [ r

We develop Qn .testable propositions from our model, and outline six
. MY LI

types of involuntary unemployment--four represen{ing market failures-» / i

/ that flow from it. ‘ /

Y




Involuntary Unemployment Reconsidered: Second-Best , 0
Contracting With Heterogeneous Firms and wd;kers .
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INTRODUCTION

. .
- .

- Involuntary unemployment .arises when Ldividuals who would be w1lling
. .

‘to work at the going wage for, workers with thedir skills are unable to find
%
employment ,at that wage. That is, the labor market, does rot clear. Down-

~ ward sticKiness in the price of labor is usually held responsible for this

«

condition. Such stickingss has been attributed. to (l) eanloyed worke\s."'\\~

,‘ ’ efforts to defend wage differentia}s (Keynes, 1936), (2) fair play and the ;

‘

fulfillment of social norms, (3), the minimum wage, unemployfent insurance, J e

and their by-i)rodt;)cts, (4) collective bargaining between unions and firms

.

{Solow and McDonaldg forthcoming),, and (5) implicit contraét mns:charﬁ.sms1
: ; . 1

that'allow firms to ﬁrovide"j.nsurance to more risk-averse workers by

]

leveling .their wages over the collectrion of states--that is, the different “ '

5
»

conditiohs—-in whieh they are employed. 2 : 5 :
Implicit contract models (described below), by highlightipg fhe type- : t

.

£
- off ong- t?rm employ'ment relationshiprs we olPserve most. commonly in the. real

world, represerit a significan; advance over the conception® of employment

b

s .
as a series of- indEpendent transacti’ns on spot markets, which mplies . -
i .

that there is no contracting over, t:Lme. Most fortnulations\of the mo‘del

¢ K

to date, however, fail“to take" agount of the factors that make it difficult

‘to enforce wage and employment cont“raazts across states of the world. Such
l. ~ ' i l . : ‘G. ) \ . -
limitations lead to market fajlures that are a source of involuntary . i
A : :

" »
o

> " , . B .
unemployment. Moreover, these limitations create a need for labor market
A ' '
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. ) .
employment, we would argue, l;es somewhere between the two extremes

A4

institutions that enhance contracting possibilities. The truth about

of

no contracting and perfect contracting across timé and states of the world,

. ‘ : > .
i.'e., between the polar cas€s of spot markets and perfect contingent clafs

markets. Employment relationships thus represént "second-best contracting."

Recognition of this truth should help build employment contract models that - )

deepen our understanding of why labor markets do not clear.

- ;"o .

v

'

“We attempt to develop a theory that recoénizes'sevenal real-world

circumstances ignored in the traditiopal implicit coﬁtract model:  (

.

<

a)

‘institutional characteristics of the labor markeE;,severance pay, pension

and retirement benefits, .and a rising lifetime income path for employment

. . “~ -
within a single firm--enhance contracting possibilities by creating

]

additional possibilities for commitments amd reduce or eliminate the agency

Jprobleﬁ; (bf workers are heterogeneous; they vary both 4n' their pref

erences

and in their productivities across different firms; (c) firms are hetero-

{ .
geneous; in pagticular they vary in the way the‘marginal productfvit

.

their labor is affected by the.business cycle.

.

] In addition’to previding hew explanations of involuntary eﬁpi6;aént

. -
and {he downward stickiness of wéges, a theory of second-best contra

.

y-of

.

cting

that builds on the impljcit contract yodeI can suggest a ‘series of,intuitiée,

a .

klempiriéally testable propdsitions. Given the specifiéity of these p

they are also cgﬁable of being.disproved.. Thus they permit more str

tests of the 1mplic1t contract.goncept than does the traditional ver

of the theory, which was developed primarily to explain the already well-

.t
known pheniomenon of downward wage stickiness. b

‘ ~

4 . »
ropositions,
cs -
enuou§ : .
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~
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Because we would 1like t'hese ideas to reach a-broad audience, our
h ! . d

N . analysis is more in words than symbols. In future studies, we hope that

we and others will prm‘ide Tmore rigorous-presentations as.well, as develop .
- . AN .
empirical assessments of our hypotheses and other hypotheses that flow
from th’bs formulation. ‘
. / ' 3 \ M
THE IMPLICIT CONTRACT MODEL OF LABOR MARKETS =
. - / —_—

The standard approach to implicit contract theory assumes that al
“single type of worker who is risk-averse is hired _}zy a single firm that

e

is risk-neusral, and-that the worker if‘ laid off has one alternative-- . '
. T # .
or as we term it, one fallback opiaortunity—-uhich is usually unemployment \‘
. (and its associated benefits). The firm pays the worker both when employed
i d . . i .

s, and when laid off (through unempléyment insurance). Th& hope‘would be

L 3

-~

that an employment contract.could be drawn that would insure the worker ' \ .

. N , .
. ’ against the risks associated with changing employment and business"

-

conditions, yet always pla‘ce the worker in emplo,yment where the value of BN
. his product is greatest. . ' . . /
L T'o simplify our presentation, we shall gmeraily use a'one—period ’") S ]
2 N , :
' N fprmulat ign, where at the time the labor contract is drawn there is ,

uhéer;ainty about the state of ‘the worié. \The worker must consume his
-~ ) .

P ) :
whole wage in a period.3 There are either fixed costs of getting to , .
i

work, ipétitutional];y fixed work, weeks, or increasing returns to,leisure,

all of which imply indivisibilitfes in th¢@lbupply of labor. Defiz%
R “f




——- W, as salary when employed, . vt

& 1 . .
W, as salaty when unemployed, ~ )
v ' -
2 as labor, I when employed . : '
. « | .

: 0 ‘when unemployed, and

U(W,%) as worker's utility. ° - T

. ‘ “In order to attract any.workers, the firm must provide its employees

.

with an expected utility of at lemst U, a level that is determined in the

competitive market. ,To maximize‘? workeY's uetlity for a given expected

wage bill, "and thereby minimizing the cost of generatingAﬁ, a firm offers

a constant salary of w, gurini the states in which the worker is employed
loy

and w when he is unemp To, hieve efficiepcy, the salary payments

should be like an insurance contract.‘ Thus, the laborer' s,marginal utility

-
-

of income should be the same when he'{is employed as whep he issvunemployed.
L 4

[y

| _ .
UG, T) UMW, ,0)
- W

Say the wérker's utility function is of the fdérm U(w,ll = V(W + at),
whefé a 1s the fmplicit dellar ﬁrice of work effort. Then the optimal
coptract{uould have we = wu + alt Workers would be unemployed only 1if
the value‘of their output is less thaﬁ\éheir disutility of work. This
unemployment is not involuntary in the eédhomist's sense, because only
workers who cammot produce output of sufficient value to compensate fo;

their disutility of labor would choose'to be unemployed. Moreover, workers

are Indifferent toward working at we or taking leisure at wu.
»



By contrast, 1f the income and leisure ;ikdments of the utility

function‘are seperable and additive, the optimal contract would have the -

wage when unemployed equal to that of the wage when employ¥®d.

- - s . *

_ _Lritique of the Standard Model

, “The standard model of implicit contracts’ has been criticized on a -
. . !
’ variety of grounds; three seem central.

} First, the model does not appear to describe the qlalitative aspects
- of many important labor markets in which involuntéry unemplaoyment {is-a‘
"~ problem. Although it doee.assign a role to' identifiable institutions,

such as unions or the reputations of firms, which provide some of the.

.5
.  €lements needed for a contracting mechanism,” many of thd central tenets

of implicit contract theory would be almost unrecognizable to those

-
who should be most concerned, namely workers anddZirhs.6 For example, the
A i

’

. *
theory assumes that workers and ftrms draw lifetime employment contracts,
’

. L4 ’
- yet labof mobility among firms is a key featUre of most.modern economies.7

The standard model aliassumesq the existence of ‘contracting possibilities

LS
.

< that are not readily available. In the real world, a worker's difficulty

~

in discerqing the general state of the economy, the specific condition

of his employer's firm, and even his own ability creates an "agency problem,"

-1f we regard the firm as the agent for the worker. When the value of an w

employee tp the firm is less than his wage, the firm will have the incentive

-

s to fire him; to get around a contractual obligation, it might distort
) : &
. Information and say that the value of labor ‘to the firm was lower than °
4 .

it truly was.

»

) b1

s




‘1

*‘hRterogeneity, public_policy' toward employment often attempt

t
a

A ‘ - . . ’
Moreover, contrary to the assumptions of the standard model, feal-‘
" ’ '« ¢ ' 4 -
world labor forces are highly varied:" different workers are laid off at

. : , . .t .
different times, others switch to new occupations, ’RecogniiSjF this

to change
-
. . ) i .o
the ¢tharacséristics of frequently unemployed workers to make them more

/
v -

1 . . [N
like others. _ M /J . . . AH
. IR
The heterogeneity of firms is a further salient but undegrecognized
; , .

aSpeét.of markets for employment,. Firms‘méf differ in their sénsitivity
. . Te
) X

to the business cycle and in the relafive productivities pf'different types

.
.0,

3

of labor. ~Even {f workeféaée7e homogeneous, heterogeneity among firms
~ A . . .

v

S : . .
would lead to a major departuse from the tfﬁd;tional implicit contract

. 4

‘4.e,, with optimal contracting would choose to be-semployed- at different
¢ \ . . .

trmory: Across different stages of the buéjb;ss,cycle, workers shouid be--g
: ; ]

firms. . -

.

Second, the:standard model provides only a limited explanation'bf

"involuntary“ unemployment. (The notable exception is Grossman- and Hart,

1981; see footnote 13.) We shall describe several different types of
N o

involuntary unemployment that arise under our formulations. Some iepresent .l

A SN
- e - .
the true market hgperfections that economists require* to consider the -

condition involuntary. Other definitions are less restrjictive and merely

N 9
capture what the public or unemployed workers might mean by involuntary
£y ‘ v \ . )
unemployment. |

Third, the standard theory has'not been verified by referencé to

-
- - .

empiricﬂlly testable propositions. Since there may be many possible

-

i
l
|
|
\
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- ways to explain 1ﬂqoluntaxy Uﬂhmployment we Yhould,seek more refined and

- . TN

subtle propositions that might enable ps-to-dlstlnguishﬁameng alte§nativ£

. >
theories. In this paper w ;dentify ten testable propos1tions, and we

compare the predictions of our model with the predictions derived from ¢ °

models that have (1) only spot magkets for labor, and (2) perfect qontingent

claims markets for emp’lanent. o v ’
. ¢ ¢ .
r T ’ - .
’ ¢ ’ 4 ;
. . , . > LI °
. CONTRACTING- GIVEN BETEROGENEITY OF WORKERS AND EIRMS r . t

A ) 2‘ 3
. \ \ -
We start by expanding thé.standard moddl to i olude,a he‘erogenequs
f%bqi force that has ehplnyment opportuﬁities’among a range of firms

In the earlier, models, “Pirms weye constrained to offer workers conéracts ‘

yielding an exPected utility of at leastIU. The level"U was QetErmined by
- Y. . . T A J
. i . N M ¥
“the competitive assumption of zéro pfofits. With a heterogeneous supply
R . . . ¢

A !

of wqrkers, ea%H employee migﬁt reach a.different level of htility,&ith

%

each firm. " In a world of perfect contracting;'risk-nehtralﬂfirms will *

. . . . 4

in effect let their employees desigp their “own optimal coﬁtracts)subject.
- ] N L .

to a zero expé%ted'profit constraint for that 'type of worker. A firm that

did not follow this policy would lose all its workers to. a cbmpetitor who
. T s 7/
could offer them a higher utility without losing any profits. 8
S

. N .
" draw up contracts that commit them 'to. a'lifeti,e employment relationship,

¢ us ly even covering periods o? unemployment. It is not possible-to

explain labor mobility or even transitional uné@ployment~oithin such a

.
’ v » N »
.
. . -° * i
-~ * . s .
v
.

' . ’
3

L S
AN

Implicit contract models trad&tiona ly assume that workers &n® firms \\ .
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4

Y . A

model. Worker heterogeneity daes not provide an explanatigg, at begt it* )
3 . . " N P
. . . . > 2:' ¢
would generate-differént layoff experiences. Once .we allow for heterogeneity

of'firms, howevet, labor mobility becomes not only gxplaiﬁable, but essential

- .
‘ .

/tq achievé‘af%icieqt outcomes. If firms are heterogeneous, the firm at .
o - & s <

. . ’ . ! b
.. which the valug of a worker's product is highest will depend on the stame !
4. N .
of the world, ' X . . -,
O . ) ) . ~_
«w * We shall refetr to the ¢hlug of a worker's product at a fiim in a
e : - R
particular state as his 'value added." . Value added is cofiputed by multi- -
) )
- - P
plying the worker's physfcal productivity timés the unit value of the
. . v .
output he proddces, A priori, it is not possible to say which of these
. — ..

“two elements p;oduceé greater variability in a worker's value added.

The physiéal psoduct of construction workers varies~with the weather.

The valiue added gf an auto worker, by contrast, is likely to depgnd pre-

dominantly on the strength of demand for the car he produces.’ .
C - .
. . . N . C N
wIf firms are differentially affected b&_business conditions or
¢ ' » . . .

seasonalities, we might expect that some-zsay auto manufacturers or

-
° v

. . N
construction firms--would use layoffs regularly, ophers hardly at a%l. (

@Some activities, such as own-heme .rdpair, will pick up considerable -
. ’ L -

‘numbers of workers in poor times. In the”analysis below, we shall be
particularly interested in the process of reallocating workers among,

firms across variations in business comditions. How successful this

.

N .

. . 2
Aeallocation process turns out to be will depend on the charactef&stics

. of the labor market. . ’ y

.

Most miéroecqﬁomic analyses of labor markets fall into one of two

* polar cases: " (1) spot markets that clear on a period-by-period basis,
N : —
. . K - N . Al

' . s
> . ; Al -~
hl » (V)
2 N .

e
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Teble 1. . Our Analysis of La%o;,ﬁtrkets Cfgéered’io the Two Polar Models

,of Congracts

R Y
. Propertfies
> of Outcome

N\

*

necessary.

N

P .
Productive efficiéncy;
no risk spreading.

firms and workers; (b) severance pay--paid by
firms when the dismiss workers; (c) surety bonds
(e.g., seniority and retirement benefits, wage
rising faster than productivity) sacrificed’ by
‘workers whqn they lere firm. ,

Sacrifices in productive efficiency accepted to
/promote risk spreading.

N
- — ' 4 = [ 4
PR -
.. P ) TLop ‘ Polar Model 2:
) Elemen . Pelar Model 1: U Our Approach: Perfect Cdbatingent
- in the Anlfbysis = Spot Markets oniy Second-Best Contracting - s Claims Markets
’ , : — . e o 6
Characteristics New employment market - Potential for (a) contingegt contracting for wages Workers contract _
+ of Markets- oceurs in each period over ¢ollections of states, or (b) long;term con- wit number of
. ’ after information * tract between worker and firm. . firms for contingent
[ -(e.g., business con- €« n employment prior to
. ditions) becomes } each period. Sign-up
, ’ known. bonuses exist.
/ B A I . - - A
Information Given competition Information asymmetries possible and relevant. No information - ¢
Structure information asymmetries - ‘ asymmetries. " ‘
. _ mot always relevant. ° , )
Locus of Workers take higheet In interest of risk spreading, workera ney not Workers take highest
B-playqent ’ value-added e-ploy- take highelf value-added enployment. . value-added employment.
S — ) . ment, / . . .
Enforcement No commitment Commitment to contract through (a) reputations-- Labor contracts

enforceable without
cost.

[

Productive efficienc&;

_ perfect risk spreading.

-

O
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) kY 4
3 o\ “Ql
and (2) perfect contingent-claims u%ﬁts for employment. Our analysis

-

«

addresses the class of ;aonewhatf-clonigier situations where workers and firms

canp contract with, each o;her ei,thu\' over continuous blcﬁ:ks of.enployment.
o'r baforé bysiness f:or‘tditib;ls~gecodg Bhowi. However, such contracting is 3
. . )
- hesmpered in several wayE: b);.,in{x;erfeqt commitment nechanims,. by the lack
of bonus arrui.genent‘a in signix;g employment cont::acts, and bgcause workers . —
al-xd f11:ms may ';tot ‘have the sa’ne-*;nfc-:rmatioh. Table 1 compares our approach

L) = ‘

b s -
with "its two polar counterparte. a : }

. The traditional implicit ?6ntr‘actr,forﬁmlation employs a perfect
/ - ’ s, B - — ~
. contingent tlaims market. Whex:e there is a single fallback opportunity,

the si‘n-ﬁp bonus is paid as unemployment insurance if unemployed, or if 9
. . .
e employed, as ‘a component of the wage. ’ :

”’

In our models, unless stajg d-clearly ::to’the contrary, we make the

N

A " .
followinéa;’t‘mptions: R L \ ]

. 1. Firms know the state‘g-fwiatufe; workers may or may not know the
firm's economic condition. - .
- i . - - ‘ s

/ 2. -Although: ex ante—ﬁontracting may be feasible, no bonuses or T
— : / -
penalties can be paid before a-worker comes to a fim.

.-

3. The worker's margiﬁal ui’ility function for money is state- )

independent. ‘ T _ :

In Sur formulation, firms contract yith workers over’'a set of*states.,

.T

The wa.ge they offer depends on botl\ the identity of the worker and the

) states{:\overed‘. (Thus the ¥ of 4implicit contract theoi’y would have a

-

value depending on two indices.) We further define:

~
» [y

)

- - o !




.,\

{.

_.that the worker will seek a con

) . 10
o . he Temains with a firm.

single firm.
i

or ‘even between intérrupted periods of eEployment with a single firm.

/
.
v« =

£ .
wij as the value ,added of a type i vorker at fix‘m J« in state s,

P : as the probabilfty of stite s. _ . ’

s’i‘j jas ‘the collection of states,'s, in which worker 1 ffnds it
optimal to work for firm j, and
W.. ¢+ as whe average (or expected) value added of worker 1 when he
<. is wgt firm j. -

"Jij= pri?(s)]/ s* ] l L ’

iJ" B & = TN . -

Given the wage-averaging feature, optimization at. the, margin may not lead

to a globally optimum solution. Although it is very difficult to solve

w nonlinear programming problem for the optmal states of employment of

a worker with a tirm, s ij" we can characterize many features of the solution.

’We'fi.low Akerlof and Miyazak 's (1980), wage bill argument,in asserting

nt wage 6verJ the range of states in which

’ [}

Riskfaverse individuals will always prefer to . A

receiye the ’expected’ value of a randou?\v_ar/j.dble. The zero expected profit

~

constraint implies that worker i can command ﬁij
11 © ~ s D~
3« s ' -

. - v
The 1mp11cit contlgct/mechanism can provide insurance to -/o?kers for

A S

A
their varying productivities across states of nature while emplo{ed at a 7
'

while working for firm

It does mot provide insurence across firms that would allow

a worker to rgceive the value of his average productivity between two firms,

»

The ™

hid '
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optimization problem for,workers has been somewhgt simpiified; Worker i .

. ] - . -

choeses s;j. the range éf states to work for firm j, and is paid wij
v . ) ’ ‘Y

that time. Once the heterogeneity of firms is recognized, the implicit

. 1
contract model becomes consistent with the

labor mobility that we observe' in the real world. (Hall, 1981, concluded

® .

. 1
that in the Uniifd States, the average job tenure was eight years.). 7§}

considerable job swifohingaand
. 3

€

An Example of an Optimal Contract: The Base Case Model * / 

N B
L] - e
) . < . B
hY

\%herﬁ is one worker who can be employed by either of two firms. His, ’

"value addéd is

) ’ i )
wll(s) =12
/o
~wl_z(.s) = g, . s

[y

. b
wherd s is uniformly distributed on [0,20]." That is, ihe workzi/;;s a

1.
Y

constant fallback wage of 12, His value added to the second firm varies
. .

4

uni{prmly betyeen 0 and 20, If the worker always went to the firm where

.

.hiéﬁbroduct was higher, we would have

e / ' . s
»

Then, ‘undgr Optimél cQgp{EEt he would earn $16 when employed with the second
firm and rely on his fallback opportunities to-earn $12 when his value added

Ny to the second ‘firm was ‘less than $12,

-

Switching emﬁloymgnt at $12 seryés the objective of productive

efficiency, but neéﬁects risk-spreading goals ingthis second-best

ke | ko ‘

~&uting

~
* -~
. 81 ={s: s < 12} ¢ N -, <
*xo . .
=181 ) .o
s, ={s: ¥s 12} N —
’wll =12 _and wlZ = 165 i’
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situa,t ion where funds cannot. be transferred detween employment at fire® - .

1l and firm 2.1 Optimality req'uires a risk-a.verse worker 'to'stay wi;h'the
second firm ‘even below the.poin: at whi‘ch he could earn $12 wi\th\ the '
first firm. This woulld allow"him a gré;ter‘oppo/r;tur‘llity to. average his’
income, I:et the switching point between fims 1 a'n;-d 2 be X. Then’a

v - ¢ \
worker would maximize as follows: ) ! ! o=
' 4 - "o N
' 20,4 X Y
—..X__.. 1 X 1 s ¥ . ' .
EU 50 U(12) + (l‘ T YU(= 2 ) ,
) )
Hi§'first—orcrer condition 1s A
\‘\ ‘ . .
. sEu . L 204X X 0 20+ % 1
3% 2 -{t(12) - L > Y1+ (1 - 70 ) ,(2— )2 0.

)

- . H
.

At X = 12, 3EU/3X < 0 if U is concave. Productive efficich is sacrificed

so as to spread risk across as wide.a set of sta‘tes{’s po'ssiblé. Whéﬁ the /

A}

.

utility function is ldgarithmic,.fo,r example, the optima)( switching point

is at X = 11.60. 7
~ . 5 ' i
Normally, we think that\implicit contracts decrease labor mobility.

'

This intuition can be mfsleading, as evidenced by our ixami:le. With spot

7
markets, ’a. worker at the second fifm has only a .4gchange of staying, while
an employee of the first firm remains with probability .6 (s < 125. Under

an mplici't contract, the worker wli'll stay at the second firm until his

value added there is less than 11, 60, 99 his chén\':e of moving is .42. The
' <

: exgec‘ted transition probability = 2 x .42 x .58 = .49, yhich 1is row slightly

4 ... .
higher than it was with'spat markets: there is greater mobility of laborg
L) . s

\

This increased mobility helps spread risk, but is inefficiegt from the*

standpoint of production. . ..
£3 7 - ~

-
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ILMPEDIHEﬁTS TO CQN'{/RQCT " $ B '
- The refineﬂ contracting model we have outlined still,does not b .

capfurejman)#pox'tant fea’t‘ures of the way labor magkets actually work.
“The’ ~1mpIic1t cowtract formulation 1; empl&ys assumes that she infomatiOn A

. on‘the b&sais bf which contracts are drawn, namely the state of nature,

As Qublicly available to ‘both woriers and fimT It requires as well e

\

; that firms and workers be able to ass®®e each other that they will stand . 7

by their commitments. Neither of these -assumptions 'is always satisgfied
in ptactice, _ R |
[}

Continuous Blocks of Employment . : j/ .
) )

) Ty
. ¢ : . o .
/ . The contracts we haye thys far considered pemit workers .to draw )

ad

contracts with firms before they _are anployed and the state of nature is \

\ 2 ! e - -
\known A more ealistic framework would pemit contracting only with a . A ;

S

worker 's present employer. Start.ing at firm x1 (where the worlier is always

- .

-

worth 12§, there are two advantages in switc?ﬁ.ng- to firm 2 (wiz(s) =5).
u

First, he will then be able to contract for future periods with firm 2.~ -

. . . ; . - .
. Se'cond,‘ 1s surplus (or deficit) wage in the gtansition period can, be
P ; P N

averaged over the éxpected lifetime of the contract. These two classes -

of benefits must be balanced/’agamst the wor’ker s lower output value . .
’ .

whe?s<12 ‘ . . . ‘ b

A worker who enters firm,2 when worth 8 and contracts to stay’at

0
A -

firm 2 provided future states, s > x(sﬁas an expect)d employ-ment span

with the firm of - permds.. Dur ing that time he is paid what he is
. ’ . x(s) . . . - .
worth on -average, )

/\ r’. < U .. -‘\/~ .\.
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The optimal state in which to exit from firm 2, x(;), will’in general,

depend on the entry staté,;g. In Appendix 2 we prove first that®x'(s) s O,
. . ‘\', - - a

the greater the worker's productidity when he enters firm’f\ithe\\:ééter

the span of‘States over ﬁhich ‘he will remain with firm Q and second that

C

at the smafiest salary ‘at which it is still Optlmal to remain with firm

ru
%, denoted §, the exit state will equal the entry state,°§K§3 = §. For

.

the paraﬁeters defined there, the optimal switching strategy is shown in

A 1

Figure 1. When the first period is not obscured by '"the veil of ignorance,"

the contracts Jegotiated between workers and firms depend on the worker's

value to the firm when he is hired. 1

* -

*

Firm-Specific Information Not Shared with Wolkers

.

i When workers are unable to monitor fully the state of nature, moral
- N s
hazard prdauces a major difficulty in the implicit contract formulation.
) 3 ] ¢
Perhaps workers can judge the overall well-being of "the economy or of
d b

v industries, but it is much more difficult 96/;;asure the well-being of

i

partiCular firms. Becglse a worker's salary at a firm is the average

»
v

ov states of nature of hisg value addgs g&;h that firm, there will be
A l state(s) in whith hi& value added is less than his wage. 1In such

states, a firm, d have an incentive to tell the worker that the curfent

2

. . * -

state offnature is not sij‘ i.e., s s below f(5) in the model just
. 1 ” ~

cohsihered, and that he should seek al§ernative emp yment.12 Since a

worKer could not exbect to be employ?dA f his sélary exceeds hﬁs value
‘ - (v

3

. ' /.
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added,’ the process will tend to unravel from the bottom13 and all labor
. . , ,

' will be hired in spot markets.
Workers wguld like to design a contract that gives firms incentives ‘ '

. . - . 4 . d
to'keep employees even when their Tage exceeds their value added,l thereby -

allowing for some useful risk spreading. The solution ‘to this moral
-~ > .

e hazatd problem”is to' make the firm'give ghe laid-off worker a lump sum

financial payment, the quid pro being a sacrif ice in salary when emplo'yed.15

Severance pay. We shall refer to such lump-sum payment as severance

pay, recognizing that such payment could be pade through a range of insti-

» 4 A

* tutional structures, Severance'pazfgs paid only if a firm chooses to fire
!

-

*

. one of its workers, not if the worker leaves for other .employment or any
other reason. We return to the simpler framework of the Base Case Model . ‘

to show how severance pay operates.
Even if.;ontract enforcement were not a problem, say because information

flowed fully and freely, severance pay would be worthwhile‘solely as a risk- 5
» ' . ' had - .
spreading mechanism. In the Base Case Model, rather than receiving a wage

of $16 for 40 percend of the 'time and $12 the other 60 percent, the

.

worker would be able to regeive $43.60 all of the time. The worker would

v

- simply nego%&ifﬁib contract with firm 2 to work there at a wage of $13.60

whenever s 2 12, and t& receive severance pay of $1.60 when ‘he was laid

- A
off, i.e., s < 12. . .
Salary in period if %mployed at $13.60 s 2 12
firm 2 1 .
Total renumeration in period if $12 + 1.60 = $13.60 8 < 12
+ laid off
) ' . C : » :
. .- -4 | B...
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~ Happily, the use af this risk-s‘preading.insuument solves the .

Imperfect co’htracting problem as well. 'R\e firm will h.ave an incentive
* \ 5 N »
to behave in gcordance with its contractual obligations. s Although a .

worker ma‘y earn $13.60 v.;hen he is only worth $13, a fi.rm would lose
$1.60:1n severance pay by dismiésing him, hardly worthwbile& sa\ve

. . $& 60, It would choose t‘o employ its workers -prov:ided they are worth.
. at least $12 (s > 12): dnd thus productive efficiency is alchj:eved.‘

Severance pay eliminates the emplcgyer's moral hazard temptétiQn.

and equalizes workezs' pay across the entire range of po(ssiblg states -

s

of nature, including-ones .in,which it is appropriate for the workers

] ' 3
16 . . .
to move from firm to'firm.

§

A converse information problem could arise if .workers have relevant

Y -— - " information mot available to the firm. Under an optimal contract,. workers

. .

! . .
would, change employers only when their earning® gain’'exceeded some threshold,
- 4 .

==

but would remaln at their original firm for a range of states in which - they
’ >

. could ‘earn somewhat more elsewhere. Presumably, workers would have an

incentive to leave for any salary gain whatsoever, asse}‘ting falsely that

- it lay above the cutoff level.

Prohibition against Indenturing Workers

- ’ )
The major problem in securing-the worker's efforts at a firm may be
in enforcement of the contract. Our society does not in® general permit

workers to indenture themselves to firms, even at a ?ositive wage. Thus

even 1f information wefig fully shared, a serious problem arises when

~ - N

24
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"times are good and workers 3re earning less than tﬁeir product. 1In

. : . 14 -
these situations, workers may realize that they are affording surplus
. ¢
value and seek other employment. TUEven if workers do not know their own

value, other head-hunting firms would try to steal "underpaid" workers.)

-

~

"A laborer who i% unable to commit himself to a firm when his preduct

—— *

is greater than his wage is also unable to ask for any insurance against

times when his product is less than his wage (Azariadis, 1976; Grossman,

1978). 1If a worker is to average his. income over good times and bad, there

nmust be some mechanism tying the worker to the firm during.periods of

surplus: severance pay blays'the ro}e of committing the firm to the worker.

But it is very difficult to create an enforceable financial penalty to

-

prevent a worker who is u;derpaid (even if only tempé;aiily) from quitting.
To commit-themselves to a firm,.wérkerg must rely*bn more subtle

apd less effective mechanisms, A.rising in€9me path that is, s®eeper éhan

~accompanyiﬁg gains in productivity, seniority privileges, and retirement

plans can be seen as a sort of "surety bond"--a mechanism that rationally

commitg the worker to stay with a firm even when his value exceeds his

‘ pay.17 This surety bond répresents a worker's counterp‘ttsfo severance

N

pay. But it is rgiftively more important, since a worker's reputation
. contains much less informat ion than a firm'é,fand the need to maintain
a good reputation (e.g., he is.not a jbb hopper) 1is not likely' to be as

powerful an inducement to honor an implicit contract to workers as it is

. b

to firms.

-

The worker will only leavr if his product is enough gréater than

his wage to justify the loss in seniorit§ and reFirement benefits, or

.




risk-spreading contracts.

»the firm he would forfeit the surety bond. Although another firm with the

(. & ’ . . g v .
in the "proﬁised" earnings in excess of produttibity.ls-yAgain, the worker -

———

must make a tradeoff between deferring more income into the later' periods

and acceptiné a lowér mean salary early on. Depending on his risk ave;sion

and fallback oppoxtunities, a worker may choose to defer only a small naﬁt

¢

of his earnings; in this case he wifj/;fve only a limited ability to, negotiate

In.our earlier example, a hypothetical worker earned $13.60" when

’

employed by firm 2 throughout a rqﬁge of states in which his value added

" fluctuated between $12 and $20. This worker would have to put aside $6.40

as a surety bond to convince the firm that he would stay with them even

' - 9

¥ his product were to be as Yfigh as $20. If the worker voluntarily leaves

same characteristics as firm 2 might offer him $19 when 8 = 19, he knows

that he would lose $6.40 by quitting his $13.60 job.‘and he therefore
' 19 , ‘ , L
remains. . ‘

A

| The intrqduction of a surety bond lowers the worker's utility 3r
nuo‘ways.Q Firet, it disrupts his smooth salary pattern as income earned
. . -

early in his career must be put aside into retirement plans (and seniority ,
-

<

“

privileges). Second, it may be éppropriate——risk aversion and efficiency

2
considered—-for a worker to switch.‘iLa better-paying job. 0 By doing so

he would forfeit his retiremenf benefits and thﬁs indirectly subsidize the

21 e R -
other employees. These considerations may stop a worker from putting
- .

aside funds suf#oAent to overcome his moral hazard problem. Since he is

no longer willing to éommi{ himself to a firm in all good states, he must’™ *
’ . ’ \ /. : .
' ‘ . o]
. -
. Qb :



- . p .
algo accept layoffs in a greater number of bad states.22 §Everance pay

-
-~

» represents a further difficulty, because it lowers.an employee's salary
when working. This exacerbates the need for a surety bond (seniority

. .

privileges,(?&sing income gradient, etc.) to keep a %orker from quitting. .
It‘gakes time t%,build up a fund for retirement or other senfority -

privileges that can be used as a surety.bond; New entrants to the labor

fgfce and yogng worRers especially will have difficulty-in this arga, which

is surely one reason for their observed high turnover rates.23 Unfortumately,
the problem is self-reifforcing. Firms thag\!fe umable to benefit from a

worker's surplus value in prosperous periods cannot afford to offer any
r - - 50
‘sinsurance (and severance pay) during more diffiSutt periods.
) ~ N .
b -
i A worker's tradeoff between salary and job security is affected not

. L 4
only by skill and comparative advantage, but also by risk aversion. The
- &
mechanisms thag bind workers to firms and firms to workers are not without

cost. gn this second-best-situation, workers must choose between being

a

. - — ' » .
tied to a~fTrh through large seniority benefits, and being able to take

advantage of higher-paving, more productive jobs with greater employment
¢ . » - B N ~ ~
variability, L e .o .
. ) A

J ' . While committing a worker to his fimm, senioritf and retirement "

benefits may giso induce, him to wor In a model studied by

X

rease their chance of being fired and -thus.

g (both retirement benefits and the pr

’ ’ s / . C
> that.come with seniority). Firms, of course,”woufd like to fire workers .
. . -
r / -
o
. @ *
+ ¢ A . ’
-4t
. N - N
¢ “ - ¢ .t '
"
, . 2" , .
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once they, are obliged to begin paying back the worker's savings, but

L] '
are, prevented from doing so by the threat of union reprisals: (They

should also be cons:erngd about loss of reputation as a éood employer.g

In our formulation, we allow the firm to retain the value of an

pfgyee'.s surety bond only jf, the worker'ﬂui_ts. If a firm wishes to

. 4
fire a highly tenured worker, it must pay him both the regular severance

pay. and all his earned seniority benefits. Many a }awsﬁit and not a°

few regulatory policies have been addressed to this class of <ssues.
The importance of seniority as a part of the wage contract is
confirmed by the recent empirical investigations of Medoff and Abraham

— N
(1981) ,—whirh stow that '(a)}seniority rather than merit is the’main

.

criterion foxz promotion eten in nonunion ships, and is particularly impor-
24
tant in unionized ones, and (b) the productivity path with seniority

4s almost flat, while the wage trajectory is rather steep, so that senior’
) . 3
. . i .
workers are.being Baid more than their* valug added and junior workers -

Tess. (\geniority benefitsnareWo great to be view'ed/}sdely as

25 .
a fdzof surety bond. Yet these benefits are an essential element
- 4 . . -
of marry labor contracts, and are consistent with the need for a m‘echanism

-

‘that ratignally commits a workf.r to a ffrm. - 53

\ - .

' In the f@llowing section," we con;tgj,gee an intuitive discgssion,

- P .

‘1 ng around a serjes .of testable hypotheses about- optimal contracts.
) The optimal ogntracts will.depend on a worker's utility function (risk

‘aversion), his value to thé employer (mbsolute advantage), and the .
* " L4
, opportunities on which he can fall back (comparative advantage).

~ .
4 .

(9 ]




Y
The term comparative advantage is very broad in scope. IS‘is uséd

here to relate what a worker earns with one firm to ohat he will earn at

another, wil/wiz. across different states of the world. One of the firms . y
may represent leisure, unemployment, or work in a secondary labor market. .

»

’ For many of the testable hypotheses that follow, it is convenifent to consider :

the special case in which there are only two firms. As in our earlier ~

example, we have~one firm at whicb each worker "has an uncertain value, R

wiz(s), and a secoPd firm that offers each worker a constant fallback
\ 0 0
(7\‘ opportunity, wil(s) = W,,- The ratio of wiZ(s)/wil is the comparative
/ X, advantage of a worker of type i for firm 2 in state s relative to the
26 :
fallback state. The consideration of comparative‘!dvantage in determining
. each worker's optimal em’ioyﬁent contracts over sfates and firms is of -

4

central importance in the analysis that follows. -

' )PROPOSITIONS TO TEST OUR FORMULATION

. “ . * . 4 s
In this section we put forward ten propositiong about how labor

markets will function under second-best comtracting. . These can be
L4 i .

B +

,f tested empirically, to gauge the accuracy of our model. For comparison,
in each case we note first the predictions that would flow from the two
major alternﬂ!!5e models. They assume that employment transactions take

place respectively in (1) spot markets, which allowsljor no risk spreading

across periods and states, and (2) perfé&t contingent claims markets,

which 1is ;he implicit-contract formulation im its pure form. An explica-

P

tion of the second-best contracting result follows each prediction. .

o oy
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Proposition A: Wages and Skill Levels

A N . .

Spot Markets: Two workers equally skilled in a common job will
: y ) : ,

earn the'sgme amount at that job.

N

e Contingent Claims Markets: A worker's salary is constant and refle
' . n
his skill averaged dver states of nature. Two workers equally skilled

S

, in a common job‘ﬁiki earn different amounts if their skill levels
IR ¢ . .

] - 4

differ for other employment.situations.

EY B

Second-best Contracting: Two workers who are equally-skilled in a

¥

dommon job will v;luntarily contract to earn different amounts at
. ) ' '
that job despite.perfect competition, because of diffeﬂcesl in

their opportunities in other states of the world. Specifically,

~ 4
the one with a higher fallback wage will have a lower comparative

\ ) advantage at fha'pr;senf Job, will require less job security, and

-

will receive a hjgher wage. Furtlrer, a worker who earns more than

L1

. _ another at one?farm may earn, at another firmj less than the former

< ‘/’. .
e - —goworker. ,» -

< R This suggests @s well that, other things being equal, the distribution

* .
of workers earning hjgh salaries will be’skewed toward those with high

. * A N
. 27
fallback wages and tius a lower compar&tive advantage for the preéent job.,

We informally think qf t;aﬁsition costs as lowering a worker's salary at

z

L -

all firms other than 'his current employer. High transittfon costs (a compli-

cation tq be dealt with in future work) will cause a worker to have a higher
. ~

comparative advantage in his present job and thus he will seek jobs with

.

greater employment securit& "and correqundingly.lowgr wages. Comparative

advantage may be difficult to measure or observe; still, it can provide an

30 ' ’
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explanation for diffeifnt salaries and emplSyment security among workers

who are sinilarly skilled in a job. e

v

“

. - - -

Proposition B: Layoffs and Skill Levels
—

-

Spot Markets and 6ontingent Claims Markets: There are no lay-offs

4

representing involuntary unemployment. .

Second-best Contracting: The first workers laid off during b‘

. .

times; i.e:, when the wo:ker's value added declines, may not be

those who are least capable at the present job.

+

If implicit contracts define_the -employment relationship, workers

i

with lower coémparative advahtage will be the first to be dismissed If
" the greater adaptability and* flexibility of more capable workers makes
them more valuaple to a diffgrent employer, .they may be laid off early.

\ When a high technology market declines (hand calculators, for instance),

»

28
it may be the more outstanding engineers who. move to new fields
)

Similarly, 1if A values his leisure twice as much as B, his comparative

€

advantage will be lower ewen if his productivity is 150 percent of B's.

A will be laid off first. ] -

b

Proposition C: Wages as Indicators of Quality

Sggtharkets: Individuals who earn more than others in some states

» .
may earn less than- these same coworkers in other states.

Contingent Claims Markets: Workers' wages are always in strict ran{
’ /\/ »
order.

. - o
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- Second-best Contracting: The concept of labor quality is amb#guous. '
< Individuals who earn more than others in some states mgy earn less ' ' .
{ ' . 4 ) -
than these same cdworkers in other states., In particular, less
- [ 4
} risk-averse workers will have greater variability of wages.
What *is meant by the statement: 'Holly ig'a higher-quality worker
- . ) N - ‘
than Janet"? Unless w‘:(s)-is larger for Holly than for Janet, both over
all states, s, and over all firms, j, there is room for ambiguity. Even
. .
if this .Very restrictive test is 'ggi there is no presumption that the ¢
higher-quality worker will netessarily earn more than the other.
o . (The Value Added of the Workers ) SR N
v
' Firm
: . 4
Holly/Janet 1 )
i 11/10  9/8 p(s = 1) = .5 )
. . P .
- s e )
2 1/0 4/3.5 - p(s = 2) = .5
Holiy could be sdfficiently risk-avers®=to ehoose firm 2 in both states
A, oo : .
while a risk-netural Janet would work for firm 1 in s = 1 and firm 2 in ' ~

1

s{%f?m\ Janet's average salary would™e 6.75, which 1is greater than Holly's

constant wége of 6.5. It seems very difficult to distill an intuitive

kgné?pt of worker quality from a general model that uses both comparative

éanntage and risk aversion to determine optimal employment contracts.

(Further complications arise’because the value added of a worker also

.
-t
.
> .
’ ‘ M
.

depends on the price of the output he produces, a varfable that puts

’
x
additional noise into the system.) .




_ 27 .
3 {\ . ' ) . .
4

‘ . T Ld
Proposition D: ,Cl&ce of Egj:lg.,e‘ ‘
. —

”

*
«

» Spot Markets and Contingent ClaimsWlarkets: Workers alwaysfcﬁgbsé b
) ' \

'Y . - .
the firm at which their value added is highé&st.

. , N . Vi ’ .
Second-best Contracting: Workers will not always choose to work at = * |
- L4

. the firm where their value added is

greatest. The émploymeg; backage
- i

: . ]
of another firm may be preferred becguse it spans a brbader set ‘of

»
-

states of na}ure.

A laborer may chosre to work for a 'particular firm even though he |
. L

might always be more produc}ive e€lsewhere. !

Value Added of Holly ‘ ii:?

. \(«
- N 7
N Firm . 1\ ¢
. | (.~ |
A B c . 4
\ \: - .
1 6 ' 7 0 Wp(s = 1) = .5
» s _. . . .
2 30 - 3 p(s =72) = .5 )
AN . ) :

In this example, Holly might choose to work always at firm A so as to

7

s earn a constant salary of 18 rather than produce more in each state but

2 A
face a varying income of 31 or 7. S

Propositidn E: Simultaneous Hiring and Firing ’ /} ) *

’

i’
a
>

\\Spot Markets and Contingent Claims Markets: Firms are usually

treated as homogeneous. Only if firms are heterogeneous will

-~

firing and hiring occur in-the same job category.

Pd




i
J
s . . R i

Second-best Contracting: As part of the natural précess of the
i o [
efficient reallocation of workers across firms in different states

of nat.urf;, we should see both hiring and firing in the sgme job’ ‘

category when conditions change doqnward. Conversely, when con-
.ditions improve, we should observe some workers leaving their jobs

(to move upwards) and other new people being hired to fill their

places. ) i "o

Consider -faculty, appointmentsg. in history departments. A shortage

. of opportunities for historians will -hurt young graduates seeking their

-

first jobs, since more mature scholars. wfil also be competing for the

.

few positions availablei The available mature scholars are ligely to
\ i
prevail--perhaps not because they are of higher quality than the young
N )

historians, but because they have invested more in their academic careers

" and thus have a higher comparative advantage at-(are more desperate for)

. .-
+ the professorial jobs. . . :Q\\.

4

' Proposition F: Firm Productivity and the Business Cycle R

~

3
Spot Markets: A fism's productivity measured in value added/wage

"will be constant over the business cycle.

1

¢ Contingent Claims Markets: No variability in grqss wages (period

wage plus bonus) across the business cycle; hence, this productivity

measure will vary significantly. o

Second-best Contracting: Quite apart from any changes in the
]
- composition of the work force, a firm's productivity measured in

terms of value added/wage should fall during bad times and rise
¢ " .
- .

-~
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dering good times because of the risk-spreading feasures of optimal ’ .

-contracts. It will vary less than it would with perfect contingent

¥

claims markets. ‘ .

4 .

The price of outiputs relative to wages will tend to fall during a

recession and many wotkers will be earning more than their value added.

Part of the negotiated wage contract involves insuring workers against

bad times. The fact that these insurance contracts are paying off during-

. recessions contributes to the significant fall in the measured value

-

L
added/wage. .
/
. Value Added of Hol}ly U '
- Firm - '

L4 : ) 1 i &

. ' 1 30 p(s = 1) = .5 . 3

2 10 p(s = 2) = .5

[

¢ - ]

*
In this example, Holly would earn a constaht wage of 20. When
9 - :
conditions fall from state 1 to 2, her value added/wage would decline

from ,1.5 to .5, Were her wage adjusted, there would be no decline in

.
’ p’ . . =

productivity measured as value added/wage. :
Layoffs will mitigate or exacerbate the firm's decline in productivity
dipending on whether the workers with the smallest comparative advantagé,

'i.e., those laid off first, also have the lowest absolute advantage. L -
Usually we would expect both physical ‘productivity/worker and value '
. ¢

of output to be p6;I;IVE1y correlated with business conditions, which

”

n ~
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uring .bad times, but less precipitously

G

- ‘ L4
.
.
’ .
)
A
- S

Propositios F': Profits and theqhusiness<gycle

»

Spot Markets: Variations in measured profits represent only changes
' -
in returms to capital. . ) :
L
Contingent Claims Markets: Profits rise dramatically during boom ,

times. . ) . N

Second-begt Contracting: Measured profité will rise during bpom

times, since the tendency to pay average wages will inéfease pro-

* ductivity (value added/wage). They will fise less dramatically

than with perfect cdﬁtiﬁgent claims markets,

»

. This is prinarily/a corellary to our previous proposition, simce

we observe that the larhegt factor affecting profits is a change in

i L

productivity. Interestingly, if different industries and (irms benefit -

differentMally from a boom, the rise may level off or even diminish,
A . /
since workers will appropriately reallocate themselves to new firms,
; .

-

L}

L .
Proposition G: Worker Reallocation Affecting Productivity

' k

Spot Mariets and Contingent Claims Markets: Reallocation of workers

over the business cycle plays no risk-sprieading function; it serves

-

- sglely to achieve maximum value added in each state.

Secodid-best Contracting: The reallocation of workers.will mitigate

the overgki\fjéaomy's decline in productivity during a recession.

8 , ‘Becauses of blases in ‘measurement, the répo‘rted f.al]r.in ‘productivity
~ / 4 ) v

— 3¢, ’
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may be migstated. Mobility may be gréater or less than with each '

of the alternative models.

.
A
3

- As workers switch firms during a recession, the natural fall in

-—
]

productlvity.will be dampened by the fact that the workers who are laid
off frst are the ones with the lowest comparative advantage They wills
earn relatively the most in other modes of employment, including leisure
_or undeéground activit};s. -

Another appropriate measure of productivity is

total value of output . - f
number of workers °

>

s
where total value of output is the sum of value added for the employed

and value of leisure_for the unemployed. Préductivity measured in this

" way may suffer from a number. of biases. Ideally, such an index would
measure the value of leisure or nonmarktt gork activities such as home
repair for a constant sample of workers. In practice, holding the sample
constant is almost impossible, and compitations of productivity relate
solely to employed individuals. This introduces at least two biases

(1) during a recession, to the extent that more low—productivity workers

are forced to choose activities nq;4metered through the market, there will

- be a bias to understate-the fall in productivity; (2) if workers are
measured in.units standardized for productivity--in an attempt to deal
o .

with bias (1)--there will be a bias to overstate productivity loss, since

the "lost workers" will be' the ones with relatively higher productivity

elsewhere. , . . L N

3
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4

There 18 a potential difficulty in capturing the new composition

of the general economy as the relative importance of- particular industrie/s—f

shifts during a recession. It is possible to construct an example in

which the productivity of “each firm rises from a shuffling of workers
=

but the economy's overall productivity falls. >
. / ﬂ . .
e . $10/hour .
$‘9/h0ur
$8 /hour
_l $7/hour
$6/hour

-
.

. _ ' 4
In the diagram above, each firm lays off its worker with the smallest

comparative advantage and hires the worker laid off from the firm above

it.3_0 After such a,shuffle, the productivity of each firm could rise‘l N

if the newly hired worker 1s of greater value than the recently dismissed

Py .

" worker. Yet the economy's productivity may have fallen. The relative

<
share in production of the top (and most productive) firm has declired,
/\\i‘._ _—

that of the least productive firm has increased. -Unless measures of
>~

@#pductivity accurately compute both the change in each industry's
productivity and the new relative importance of each industry, there .

will be a bias toward higher reported brdductivities during recessions
, »
(and lower reported productivities during booms) due to the escalator

-

4

effect described above. - (For a related difficdlty in measuring the

consumer price index see Gordon, 1981.)
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Proposition H: Firm Layoffs Due to Relative Performance, °

Spot Markets and Contingeﬂl Claims Markets: With heterogenebus

. firms, firm performance relative to the;fconomy is important to

-

the labor allocation process.
A}

‘

Second-best Contracting: A firm's layoffs will depend on how it

does relative to the economy. When a firm does poorly but the

general economy regains stable, we should observe more layoffs

than when the firm does poorly and the economy is also depressed.

Given risk-spreading considerations, departures from firms are

less precipitous than with the two alternative models.

Fallback wages aéé much more sensitive to the general condition

of éhe economy than to the conditions of any one firm. A workKer's

. comparative advantage may remain constant if'bqth b#%s employer and the
l economy move down together. However, coqparagive agzifiiffs will surely °
fall for workers at a‘firm that is doing worsé than the gengral economy.
WOrkeré may be willing to accept lower wages to remé{g employed when
everything is deprgééed since their fallback opportuni;ies might then

be significantly fewer.31 But when the general economy is healthy, a.worker

might ﬁrefer to switch firms if his employer is doing relatively badly. (The

,same ﬁrinciple applies to shifting out of professions or tndustries.) This also

* suggests that it might, be advantageous to work for é fiﬁy’whose buginess 1s counter-

®

cyclical-~that 1s, does poorly when the economy does well, and vice versa.

x i
N .
.

Proposition I: Order of Unemployment and Reemployment i

1 . LA

Spot Markets and Contingent Claims Matkets: There are-no Ihyoffs,

even with heterogeneous firms. Departure from and return to a firm

~

Qo - . :3f)

£
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1s a last-in-first-out (LIFO) proéésa.

-
~

Second-best Contracting:’ Employmenf for an individual firm or for )

the economy as a whole 1s essentially a LIFO process. ° . -

'The workers with the relgtively best alternative opportunities will -

be the first ones chosen to be laid off. The workers who are laid off

‘last are the ones least equipped to handle the layoff, in the sense that ‘
N ~ .o~
" their comparative preductivity is~h}ghest. Thus they will also be the

, first ones to be rehired. Lazear (1980) relates a worker's elasticity

of labor supply to his second-best alternative use of time. He tencludes: -
’ ;

"This suggests that the young workers (whose alternative ‘may i!‘school)

are the first to be laid off in low season. As such, layoff by reverse-

seniority can be viewed as part of the efficient contract.” To the extent

. =

. & el o . .
-that .this observatiod ¥s valid, it might cause us to rethink some of our

»

conventional attitudes about where to direct training, retraining, and

A

employment policy. . _. S . .

Proposition J: [Interstitial] Unemployment

Spot Markets and Contingent Claims Markets: There are no gaps
—~ W

between episodes of employment. Hence, there are no gaps between

-

eplsedes of employment. Hence;,there is no interstitial hnempfbxeent.

Second-best Contracting: Unemployment should rise ghen the general -

economy is in a state of flux since a larger number of workers will

f%pd it app;oprigte ko switch jobs and wiil have to accept some expéctea \
1nte£stitial yngmployment to.make th;ihwitcﬁ.. } )
¥ - [ ,
n ~—
- e
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Unemployment depends on the \‘rariabilityf cf the ecqnomy and not ~

just on. its gbsolute 1eve1 As an econc{ny'shifts, many workers' cOmparative ‘
advantages change and they beccme able to dmprove ‘their prodt;ctivity . - i
by switching jobs. - . N ) . .
- The problem of.:une;npleyme:t and 'reﬁe‘mployme.nt caused by 3 period . .
. X . . -

of econopic transition is exacerpatéd by workers' loss of seniority

. (d.e., promise of wage .in excess of productivi(.y) ‘and retirement or

-

« ' severance benefits when they changg to mqke productive jp'bs.32 One .

» »

. important benefit of policies that lead to a more stable econoin"y would N
e )

bel)to reduce-those potentially high transition costs.

) . . . T a aN L S . o, ! -
.- o . C Y Lt - 5" . - - .
N ’ . .

A P -

- . . -

CONCEPTIONS OF INVOLUNTARY UNEMPLOYMENT

U (o . : ’ .
b ' F ’ T ’ ‘ ~
’ N « o2 oY 4 )
We are now im a position to discuss what'we cébnsider to b&

e six

Y .o : , ‘ - ) —
types of invo tary unemployment The first two cases are not true ,
Paa N

market failures, a-lthough they are often perceived aZuch We last .-

&—four are d'ct\:al failuges that .are due to transactions costs and limi- . .
tations on ¢ nt:acting_possibilt‘ties. "\ * * . ’:
Type 1: . Retrospective Disappointment / ¥ . J )

» 4 I . A -
. L
) . . - . . ' i
e entire economy goes down, so that even with perfect contingent .
. ‘ A4 oo

claims markets everyone g%s iess. Pe0p1e may f-eel themselves /to *be

involqntarily unemployed if, as in_the Great Depression their best wage

! -
0pportunities come from selling apples. The question they ask thansehfai
. . A
to/determine whether they are "involuntarily unemployed” 1is not wheEher, “
v . ly‘ = . »
] N p ) o - . . . e #
" 2, v » i
) . r L3 -~ -
1 [y -~ Al i / 2 '
‘ @ 3 v
L e ™ v
N -3 t
w . . . ‘ .
. o q; T ﬁu’l
4 0‘ v




done so at the prev*s going wage.33 . s,

; 1 . o » . )
Type 11: Position Reversal . - - i ‘

There is perfect labor contracting, but becayse there are change?

.

in comparative advantage over the business cycle and because the appro-
- ~ . -

priate fallback opportunity fer some individuals is an activit‘that

» .

is recorded as unemployment (e.g., own home repair), there is\@Briability ‘

v N 3 P

in employment levels. With a hete;o*meous labor force; ;m'me em’ploy’ee's

will be dismissed while others remain working. The dismis;ed workels,
. . ) N - o

feeling that they hlave been tregted differently from retained” workers,

. e . .
are likely to consider their unemployment involuntary. They may“make

.

the natural mistake of asking whether they would work at the wage now \ o a

. ~ :

being receiv.éd by individuals formerly earning no moreﬁer&,"not

recognizing t/hat the changed state of the world ha‘s cha-ngedo their relative |
" . . L ' ’ ” Y
earnfngs opportun_ities.3 Cherished rank orderings may be reversed .

. [y

(e.g., university professors may earn less than plumbP:rs when bath

-
[}

drains and facultyspositions fail to flow). The less risjl\aversg are (N

more ‘likely to £ ind than‘selves_in lowered positions during poor times

(and may complain -less‘, too). - i

Type II1I: Interstitial Unemployment. . ) -
TYp 2 ployment - oy , . .

oy

. -Fimms-are heterogeneous; therefore, efficiency requftes that workers

\ -
switch from firm to firm. Thus, despite otherwise perfect labor contracting

. ‘ "
, - . / . a
- - s
N
id - ‘
.
.

;-

A TP ( ?
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there is some transitional unemployment which would not exist if contingent 7

~claims markets worked perfectly and withoutscost.

Type IV{r_pnderemplqyment'Due to Second-best Contractions

L] [

4

\ .. *
Severance pay guarantees best behavior by the firm. Moreover, to'

’

tie themselJ!L to the firm in good F}mes so as to provide risk sﬁreadiﬂh,

workers leave some "earnest money" with the employer. This surety bond,
'

which may take the form of seniority\ﬁiibileges, noﬁportabi!\retirement

bgnefité, or a wage stream rising faster than productivity, represents v

. .
+a second-best situation for the worker, because it imposes a high cost
. o

2

on transition’between jobs. . . .

3 . \ 3 .
. Given this limitation, it will not be worthwhile for the worker %o
commit himself as*fully as he woulld with an optimal contract. Consider

a situation just sufficiently prosperous that the worker leaves although

ould have stayed under optimal contract. Although his departure will

a»higher wage, it is likely that he i1s moving to a position
. . “~
where his vdlue added is lower. Thus, there is a deadweight’ logs in

- 3

A Y .
productivity. This strict market failure leads to involuntary under-

-employment, ihough &he worker may not recognize it aé sﬁch, since he

-

» - - B

is actualdly mOViQE to a higher wage posiiion. The worker has paid for -

the deadweight loss through dower wages while he wés at the first firm.
. . . a [ . .

[
b

. ' ' . - I
Type V: Lump-Sum Severance Pay - - ‘ )
- t .-

’
e ‘Thers is perfect labor contractiftig. .Severance pay is used to

A spread risks and to.ensure that the firm does not try to viplate its

+

3 * «? ’




-

- contractual obligatipns. But severance pay is made in a lump stm; as
opposed to a,period-by-periéd stream off compensation that continueg
until the individual is again employed'at this old wage level. Such’

! -~ . - ~a
a lump-sum arrangement offers two advantages . The firm need not monitor

’

a dismiss'ed'wo:'keﬂ activities, and ’a “worker ’13 not discouraged from
taking another job. | i

The lump=sum approach;also has giea'dventages, both real and psycho-
logical, Tﬁe*,fggl disadvantage is a M0ss pf risk spreading. The limp
sulm is a pri%ﬂ equal to an expett'eq séring of small losses representing
i the difference per period be\

*brev,tous salary and salary after 1ayoff

4
= .- A2

L
,,,_f k]
.

\This arrangenent puts the ker at risk. He wins in the lottery#f he is

below his old wage 1eve1 'for a shorter than exﬁected period of time, and

ww .
. loses if it takés him longer to recover his :ano'!:e . .
’ e ER A

W ' The psychOIOgical disadvantage\%ises because the lump-sum ﬁay;mént
. becomes a sunk gain as. sgon as 1t 1}‘!‘ceived. Workers ‘therefore are

unhappy abdut not, being employed At the‘:[} old positione, for on a period-

by-period -hasis their eam;lngs will be lower’ Wlers who prefer not

- - .
oo

) to remain at t;heir fallback %Pportunitié:as may report thenselves as

-

\

being @vo}untax&ly mqnp}oyetﬂ’ even though their greseng employment ‘

statg is what they éon&facted for and should have contracted for.

- ) . Pl [ - A »

Type VI: quffs Due to Limitations on. Contracts ' »

v '\ﬁ; N

. . '

v

There are only limited opportun'ities to conti'ac_t using severance
pay, tisin“g wvages, and seniority priyj:leges.o For any of 'a variety. of

. '
- . '




< redsons (minimum wage, fair play, union céntracts, workers' desire to

% . AN -
defend wgge differentials), wages cannot ‘be cut, When times become

rglatively ba‘,gthe firm just dismisgqes workers, even though with

apprOpfiate severance payqit would not. ] \
i .

When there is imperfect information (or imperfect contract enforce-

ment), agents realize that agreements will hold only if they are both
ex.ante and ex post rational Types IV V, and VI of involuntary

unamployment arise from the nature of thg second- best solution. )

o

- - CONCLUSION -
We have enriched the standard formulations of labor contracting
A -
between employees' and employers by taking explicit account of hetero-
- . géneity of workeds and firms. Workers differ in their preferences and

¢

in their productivities at different firms in different states of nature.

- ' ' N ' ‘ . *
* Firms differ in the way they are-affected by the business cycle, and in

'tﬁeir ability/to make employment commitments to workers. Given this

<

.heterogeneity, particularly that apong firms, efficiency requires that
workers switch among firms as business,conditions change. Rigk aversion

p OF the part of workers, however, may require them to stay with firms
over protracted periods of time, o;'over a wide range of bué!ness conditions,

)

thereby providing a means to average their wages.
b

.. Unfortunately, there may be impediments to contract on the part of
both firms (the information on which they base employments and layiffs

-

may not be objective and verifiable) and workers (they cannot indenture

1 R Y .

»
- : . ~’ , ‘. ‘Ir'.

ce
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themselves) . Apart from whatevér other roles they may play, the well-

known labor market institutions of severance pay, pension and retirement -

_ benefits, and a lifetime income curve that rises more swiftly than pro-

e

ductivity help to overcome limitations on contract. In particular, they
- : . 7
make fixed-wage labor contracts ex post rational. These institutional

arrangements are consistent with ratiopal maximizing behavior in a world
where the ability to make and keep commitments is limited.

Q&r formulation highlights the role of comparative advantage and

. ///////

the pdssibilitiqs.for‘und limitations on conffacting in providing a
variety of explanations for (i.e., types of) involuntary employment. )

Some types are the product of market imperfectioms; others merely reflect
understandable worker attitudes.” The next step is an empirical analysis

¥
.

of our ten testable hypotheses, to gauge the relevance of our-todel. .

To the extent it’does explain real-world phenomena, the policy implica-

tions for such areas as stabilization policy, unémployment insurance,

manpower training programs, and pension policy will be significant.
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For an excellent survey of the implicit contract literature, see
Azariadis (1981) and Akerlof and Mixaéaki (1980). Among the more important
articles in the literature are those by Baily (1974), Azariadis (1975),
Mortensen (1978), Grossman (1978), Hall and Lilien (1979), Lazear (1979),
Chari (1980), Grossman and Hart (19b1);‘Solow and McDonald (forthcbming), -

Bean+(1981), and Green (1980J.

. ~
2See Solqw (1980) for a chfrming distillation of- these explanations.

See also Varian (1976) and Malinvaud (1977).

If this extreme assumpilon were relaxgd, our results wo&ld chaége
quantitatively, but not qualitatively, Even if -savings were possiblé;
firms, whifh confront interest rates well above thqse paid o; irdividual
savings accounts, should do considerable saving on behalﬁlof workers.

Azariadis (1981) discusses this issue. ’ .

4 . . - -
., ‘We assume that the firm provides unemployment insurance. If it

N,

is provided by ggc’gg;ernme;t, there‘must be accurate experience-rating ™
of firms; that is, they must be charged onﬁahe basis of their record.
Otherwise, there will be a severe moral hazard problem: firms will abusé -
the system and lay off workers too readily.

5These institutions may priomote wage rigidities in other ways.f For
example, unions may see themselves as representing their own long-term
members more than workers as a whole; if so, given ssﬁiority, they will
prefer,emplgyment cuts to wage cuts, The ru}es of the collective bargaihing

’

game usually allow labor to set wages and firms to get employment levels.




.

The contracted wage may not shift much during a recession; it will not

. shift at all ?f demand shrinks by the same amount.at every wage level

(Solow and McPonald; forthcoming). : .
6Depending upon one'$ methodological preferences, it may not be
important for individuals to believe in.an implicit Contract theory

v provided that they behave as if they did (Friedman, I953) Because

]
there are many{ﬁﬁggfetical gxplanations of involuntary unemployment,

‘it 1s important to develop 'a series of empirically testable hypotheses
- /7
to gauge the strength of each approach's predictive power.

The widely discussed labor practice, common in Jgpan, of lifetime

employment contracts without layoffs would be optiﬁal if the worker's .

-

productivity in the poorest states were sufficient to offset his disutility
p of work, and if across states of the world this pfoductivity would always,
be highest at the same firm.

8WOrkers have information about themselves that cannot be shared

with the firm without costs (e.g., transition costs, risk aversion, and

ES

fallback opportunities). A variety of firm;? each offering its own
specialized contract, is a good substitute for each firm providing
individualized contracts. Workers——at least early in their careers-- .
‘may choose between very cyclical employment offering high wages, as in

« ' the autombbile industry, and jobs with lower wages and greater security,

H
-

- - as in civil service positions.
?If this assumption were not satisfied, it would be quite reasonable

for an.indtvidual to wish to have a higher income attached to emplozTent
- - - M , - .
situations where his value-added was lower. For example, :the small-time

- -

5"




‘with his athleticLeﬁployment and vice versa,'given/fhe greater free

g . : 43

v ~

r
-

buildfng contractor who becomes a tennis pro when the construction

business:is slack might prefer to have his contractor's income coupled

L4

time he hds as a tennis professional. Because of the types of enforce-

3 -
N g

ahility problems we shell be considering below, few employment contracts

[3 3
offer an individual greater income as an accompaniment to greater leisure

or less onerous emploﬁment.

In certain second-best situations, because of the absence of
/ .
-

perfect contracting capabilities, the worker might actually move from

one identical firm.to another over different states of the world. One
. o ~

firm might hold him for very good states, another for med ium, and another'

for bad. ' » ‘
Big firms may be able to switch workers from job to job or even
r

- )
from division to division. Such switching allows for contracting over

~ a broader range of states, hence more_risk spreading for the workers.

This provides an ecdhomy of scdle ‘to the firm, and in particular offers

P

. an advantage to diversification, as for example with a conglomerate,

Even if asset markets were perfect, so that stockholders were in effect

risk neutral, firms would have an incentive to diversify to protect their

.
+ -

yorkers. . .

2 ' , -
Public information, 1.é., information' that both workers and firms

they can monitor in common, could sometimes prevent such deception.

example, 1if an industry is doing well, a firm within it might have
-

a hard time Gonvincing a worker that it was doing so poorly that he should

seek employment elsewhere. .

e

1y . <t -
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N "« ' The ited enforceability probl?m might-be ameliorated by having

«
- H S

a worﬁer'i wage at-a firm vary depending on public information. Additional

risk due to wage variability would be accepted in trade for reduced risk

A S *
duve 'to limited contracting opportunities.

A

3 3
This problem has been effectively addressed.by Grossman and Hart |,

P

< .
(1981) in the context of a risk-averse firm. Workgrs demand a fixed wage
{ . —. - 1 .
and let the firm choose how many workers to employ. The only way in which

=
=]

workers can share some of the risk is to permit their employment to be

L4 P

correlated with the state of nature. Thus they receive too high a wage

» when they are employed and too low a wage when they are unemployed.
14 - . '
See Azariadis (1976), Bean (1981), and Barro (1977) for a greater A
~ discussion on this point of ex post rqpional.coﬁtracts and moral hazard.

It is sometimes alleged that firm reputations can alleviate the moral
hazard problem; Workers can observe the experience of Ruperous others '

-

who have preceded them in employment. The*’%putation effect would partly |

L3

explain why largekfifms have alsmaller propottion of layoffs than small

°
t

firms.
P4

15Pratt and Zeckhauser (1981) show thit despite asymmetric information,
it will generably be possible to induce agents to report informatton
-honestly and/or take appropriate actions so s to produce a first-best

outcome if (a) there is a transferable medium of exchange, (b) agent 1i's _ .

private’ information does not directly enter agent j's utility function,
. -

)

. | S/

and (c¢) ents are risk-neutral.



[ .
Requirement (a) is satisfied by thg avsilébility of se;erance pay .w
Requirement (b) is met since no firm's well-being is anaargument of any
worker's utgiity function. Requirement (c) 1is mettfor firms, who can

thus be induced to inform and act-appropriately, but it is not met for

> 23
workers. Interestingly, this turns out not to be a problem. Optimal
i ’ y 1

severance pay will eliminate all risk for workers, so-risk aversion induces

-

no losses. T~

/ N ) .

Risk aversion could defeat a first-best, fully cooperative outcome--

as we shall soon see--if workers must commit themselves not to leave a

firm in some circumstances where they could earn more elsewhere. Even

fhen, if transf;rs could be made on the basis of public information, 1i.e.

what? the worker and firm both kng;, a first-best full risk-spreading outcome

a, -

is achievable.
16

bt This result no longer holds if the worker's’marginel utility of

1
i

income depends upon his employer or the state of the econoﬁy as it wiil
not be optimal to equalizé his income across states., (See footnote 9:)

In mu{tiperlod models, paying severance pay in a lump sum leaves
residual risk,, because the wdrker's time unt%l he is recalled is uncertain,
as is—his loss of wa.ges. . -

175 ee Medoff and Abraham (1981) who conelude: . "The neyw evid;nce
presehted‘in this study strongiy supports the claim that seniority inde-
pendent of productivity plays a majof role in the compenfation and ter-

mination decisions affecting all employee groups in most U.S. workplaces,"

Ioannides and Pissar'ides (1980) show:that a monopsonist can stop other
firms from stealing its employees by institq;ing a rising wage path. -
Workers who have a vested interest with a firm are less likely to be

lured away by competitors. A ?gxker who banks a.stockpile of "savings"

o
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; - ‘ . B4
' with a firm——1i.e., accumulated differences‘ to date between productivity

s

and wages--takes the risk of being fired. This éuggests that e'arnings

.- gradients will be steepest at‘fims that establish reputations as secure

employers.

| :
1815ff:1.cie.ncy requires this departure if value added is sufficiently
. » l

. higher. Even in'one profession that permits indentured sérvit'ude, the -

Y4 . ! .
military, financial penalties allow for some shifting of resources. The .

Air ‘Force, for example, allows its pilots to leave if they pay a training

cost reimbursement,

C. 1AQSee Appendix 1 for a discussion of a two-period model of worker
/ ’

commitment. We shall not. discuss here other advantages that may flow
. from worker commitment. For example, it may lead the firm to pzovide

him with more training in skills that are trans%erable and may make the

-

firm more williné to trust him with confidential information. .

ngmott, Hosios,.and Stiglitz (1980)'discuss‘ the tension between

. . .

labor mobility 4nd employment fn§urance when wages are no longer a '
\/ .

perfect signalef relative productivity because of the reduced variability

embodied in the implicit contract. ‘ ' (

: - 21The value of these benefit; would reflect on an actuariahbasis
* © é ‘ B . !
the likelihood of leaving. An individual who had set aside $1,000 with

. -

a one-half chance of leaving would receive $2,000 in' benefits should he -

remain. Such an actuarial adjustment would be essential if optimal con-

tracting would require the worker to leave in some states of the world

vhen his compafative advantage elsewhere was sufficiently hﬁh.
*




"

2The‘example of professional baseball 1is ingtructive. The fieid
is extremely risky, yet players db not find it optimgl to put aside a -~
sufficient .éty bond to keep them attached to their team and thereby
help smooth earnings, and they recently pushed hard (and successfu{ly)
to eli;ipgte legal ties due to the ;;serve clause: A(This also, had the
advantage of enablihg them to break a contract under which they ‘had "

received substantial advance money, a ploy based upon the folly of our

legal s§stem and unrelated to the theory of involuntary unemployment.)

3

Aside from the disincentive effects on insuring earnings, the explanation »~

L4

for the absence of tying would seem to be that a player's relative contri-
bution to diffe;ent teams is likely éo change rapidly. Reallocation of —
a pldyer acroks teams is important. ‘The ngp/fESult is that professio;al
teams have to pay their high performancé players extraordinary salaries

In their top years to keep them from being bid away. Contracts tend to

offer small severance pay, large salaries in good years, and limited

incentives to stick wifh the firm after the required six-year period.

[

2 . .
3Heterogeneity in.quit rates could also explaip this phenomenon.
’

Even if all workers had constant drop-out and drop-in rates across time,

N

long-term as opposed to short-term participants in the labor force would

-

be disproportionately 4ndiyidua}s with low zrop-Out rates. (Spilerman,

3 <
1972 develops a mover-stayer labor force participation model with hetero-
geneous probabilities.)

. . .
2 s?lnionized firms pay more than nonunionized ones, their workers

’/

are less kely to leave. Other unionized em;loyment is unlikely to be

-~
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*

avail‘able, bec*;e 'the higher wages will create a queue., As David Ellwood
pointe& out to us, since unionized workers are less tempted to look efse-
where, 'they will have less need for a steep earnings gradient. This pro-
videslaﬁe counterbalance to the 1ﬁcentivelfof long-term union qo;k;rs to
exploit younger uorkefg by negotiating axsteep age-earn;dgs profile.

.. ZSAn intriguing complementary exélaqatlon is that %ages startdné ‘ -
below and rising above value addea'may in effect represent workers' invest-
ment of their "savfﬁgg" with their employer. ‘Because of tax distortions
and economies of scale in investment, firms‘will have better 1nve8f;ent‘

opportunities than do workers.:

6 3 . - .
Ordering employment.assignments at firms over states by the critical C

ratio méthod, that is, by.comparative advantage ”11’”12’ assures the worker

that he reaches a constrained optimum of the two (n) expécted total wages
at the two (n) firms (WQinSteih and Zeckhauser, 1973). With a constant

fallback wage, though not in general, this will correspond with ranking
’ »
by absolute advantage, "11 - ”12' ‘ .

h With risk aversion, it may not be optimal to reach a constrained
optimum of expected total Wages. The utility-maximizing allocation of

work effort may be strictly inferior to another that offers a highet ™~

s

expectation of earnings at all firms. The two factors that constitute

the expectation--probability of being at the fiim and wage--matter,

not merel} their product. )
27There 1s also reason to believe that high-paying jobs go to

- . .
workers with specialized skills that are inelastically supplied (Roéen,

1981).

-
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28 XS ’ . ’
/% * . -Some unilversities have both tenured and non-tenured full,professor-
A .
‘h'ips Our hypothesis would be that the more versatile new appointees ’

would bpt for tMe higher pay and lower security of the nontenured professor-

-

shi-p’s./Verzatilityf probably, but not necessarily, corre\%tes with absolute

capability 3 . Lo
©o29 : Q ' ' rick ®
¢ " "This result is modi if we intrpduce the mathematical trick of
probabilistic cot‘it'i'acting.‘ - In state 1, Holly woult_contract to be with
3
Firm A X percent of the time and with FiryB’“(l-X) percent of ,the time.
In sta@Z,J—lolly would work for Firm A Y percent of the time and would
0 - ~
‘spend the other (l-Y')__pe;celntcf‘ her time with Firm C: Optimal portfolio

M ~ 4 ) [ ' ) :
theor@suggest’s that an individual will always "A.\rchase" some poSitive

"amount of emp%oy‘meat with the firm at w?hiéh‘he hds the highest pr‘oductivity j

. - y] N

in each state. Probabilistic ~contracting is theoretically appealing butz

‘f‘little practiCal importance ‘ - 4 -

-—
3 ~

‘osufh a well-ordered shuffle would reflect a c‘onsiderable degree"\

/ of regularity in émployment opportunities,, Regulavity might be observed,
&

for example,” if firms var}‘ed in their. amounts of gapital pet worker, 80

. @

that the highest quality workers were hired by the most capital-intensive

firms, and 1 change in market conditions just shifted the total number

Na) s

N of workers (3djusted for quality) a firm would wish -to hire If there
l

-wee not s’h regularity, worker quality would.be ambiguous, and although

worker A might earn more than B in good ‘times, in bad times the ordering
. [ Z -

. .

might be reversed. .
- 3 . % : Y -
LProgosition /i limiting property taxes in Massachusetts,

. . vd

an interesting application. Conditions far a}ll pubTic servants

*

.
[ ]
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~

a

hd .
+ o

’ n -

were drgutically- x’e.duced gt one time., It wgs therefore not surprising
that in a nuaber of comunities worke;a accepted reductions in wages in __
prcfetence to roductions in the number aployed

32Uorhers will 'et paid mor& initially :Lf they are l_ikely. to forfeit
benefits in this way. The efficiéxcy loss d.erives'grc;m the c.reation of
risk and the destruction c;ﬁ tn‘augenents~ that ti'eawo}-kers to firms, the

so-called "Golden Handcuffs" ({London] Sunday Times, 1981).
3

» o

.from declines in aggregate demand. Farmers in¢ agricultural nation" that

- is hit by a drought, a-Ithough forced to turm to al;ernative lower- paying

-

ployment ér struggle by with.their traditional crops, may not feel -~

- - "

themselves to be invdluntarily unemployed. y

¢ 4 * > N
3 Their perceptions may be mare gleomy still if they now switch

» ..

. . L
to a firm where their period wage is lower because Qey are then at the

- top of their earning opportunitiés with that firm. Consider an individual

v

who is worth $9 at firm A during very good times, .$7 at firm A during
good times, $5 at firm B during mo?e?ate times, and $3 at f'irm B during,
bad times. With imialicit contracts: assuni,i’n.g the four states are equally
likely, he will recéiye $8'at firm A and $4 at firm B. The drop from
gdgd’ to mode;'éte times——though his prod\;ciivity'is d’own by less than 30
percent (from 7 to 5)——cuts his wage in hal&

See’ ?he example in Appendix 1, where a worker switches to a job

where he 1s more productive, ye® r.e.ceives a loSer wage.
’ * v S *
/

Y

Observable declinés in physical productiyvity may be viewed differently

»

~
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APPENDIX 1: THE OPTIMAL"CHOICE OF EMPLOYMENT CONTRACT ' e

>

This appendix further illustrates the agent's oﬁ{iﬁal choice of

an employment contraat. Holmstrom's (1981) elegant‘ethple with a

L

single firm is followed by the solution to the more difficult problem

when there are two firms. For simplicity, £irms are assumed able to

.

engdge in perfect contracting, but workers must iroéide earnest money

that forms' the basis of their insurance coritract. .

- [ 2
-4

. i . *\

- Th€ states of nature, s, are ordered by the size.of output. In -
- _/

state s, the value of a worker's production.at each of the many identical,

firms is wi (s) = s. In the simple example of a two-period model, a’

‘

]

worker 1is only able to obtain insurance in the second period. This

follows from the fact that weneta firm to guarantee a salary of ;,
P

[ - .
no worker would ever go to that firm if s were-greater than y. No firm

..

can afford to pay any positive y only to workers who are wotkh less than

Y. e . . n//

In the first period a worker is offered a salary équal to the value
* [y

- -

) '
of his output, s He then has the option of leaving a certain’ amount

1
of his salary, z, with the firm to provide éhe fundiné for an insurance

contract. In the second period, the firm must still pay the worker at

-

least the vadue of‘his output. The insurance money, z, is ﬁaid backfpp

the worker on an actuarially fair basis to boost his earning in bad States
g ; N
of nature.
~ ' .

In any state in the second period in which-the worker would earn

less tfan in the first, the worker would like to transfer income from
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‘the;f‘ir%}/ the secgt'xd period where he has a higher marginal ut:ll:l(ty'
- ¥
of income. He will.cpntinue providing funds for second-feriod consumption

until there are no states in which he would be consuming less in the

‘second period than in:the first. See Figure A.l.
at T -
Thefe 18 no me ism for averaging igcome in the states in which

the worker is worth more than-s, - z, and thus in those s‘tates‘ he earns

.

the value of his output, '32. The amount of “insurance denanded is a mono-

. tonically mcreasing funiction of the first period salary (az/aa1 > 0).
. .

Prwi,ded U" ¢ 0, these “L urents do not depend on the: extent to wh:lch the

.

.

. ygxt t Js risk averse. . E

Hhaz there :I.s. more t‘han one firm, a worker must make a tradeoff

betwea production etf :I.c:lency Qnd insurance. - This point is :I.llustrated

by reference to the two production possibilities Hﬂ(s) and W (E),\J: .

depicted’ in Figure A.2. | ) . : y I
The worker is initially employed-by fim p;ne and is offere;\ his

tcompet:lt:lv"e value ‘Wn( 8;). If his firstv period earnings are small, v
then he will.not seek very. much insurance and the story is essentially

,- as before; see Figure A3, - F:h:m 1 will average his’ salary in gecond
» period until he is wp"rph more ‘than s, = z.' ) F:ot.n then 4on he wil—l'just

£

* *
be paid ‘the value of his p:oduct. He will switch to firm 2 uhen his

put "there is grea'te\r (s > X). The Optimal C(s ) is denoted by the,
‘y line. - ) ’ ) 'y

, - . ~ .
#hen the worker earns a sufficient salary in the first period to ,

seek insurcn;:e.with the first firm past the efficjent switching point,

r

o

~
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X, the story is more complicated; see Figure A.4. The optimal C(éé)
) =~
is «denoteéd by the heavy line; on it X* represents ‘the state up to which
it is better to wofk at.firm 1 than firm 2 in period 2.
Just as in the single-firm story, as long as the worker stays with

1
follows from the fact that in order for the worker tolbe‘kept at firm 1

. ‘1\ the first firm, he v}ll always‘parn~a salary of at least s. - z. 'fhis

in state’s he must be paid at least max [wil(sj, W.,(s)]. 1If this salary
is less thah his firgt‘period income, then it is desirable to transfer
income into the second period on an actuarially fair basis.

There 1is, of course, a difficulty with transferring income inte

X
. the second period past X. To %o this, a worker must sacrifice potential
;;_~ - output of W (s).- wil(s)' At the Optimum switching point, this loss

, R § o} efficiency will be exactly bhalanced by the gain from income-averaging,
* '

since the marginal utility is higher in the second period. The first-

order conditions determining the optimal z to transfer into the second

-

period;land,the optimal switching point X* are givems by

. * ° .
- 1 - - 1 = ',' - -
‘ D U(s) - 2) - UW (X)) = U'(s) - 2 (s) - 2) - (x )1, ,and
7« ‘ t - '

11) IO [s1 -z - WilSs)]p(s)d? = z. -

(e )
It is clear that a worker: when switching from firm 1 to firm 2 at X

']

will feel injured, perhaps even involuntarily unamployed he he is belng

forted to accept a pay cut even though he 4s transferring to a job where
ES [ ¥ ’ ' - )
his labor is more productive.

-
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APPENDIX 2: CONTINUOUS BLOCKS OF ékPLOYMENT
L4 -,

A worker employedAat firm 1 chooses a’minimum value added 8, -at

. »

which. to switch to firm 2. Once with firm 2, he must also decide upon

a minimum value below which he should switch back to firm 1. "This exit

state, x(s), will depend on his value when he entered firm 2. Let (i,s)

denote working for firm 2 having entered state s.

-

. \ Firm
To
From 1 (2,s)
. S, -
1 8/20 1/20 .
(2,s) " x(s)/20 1-x(s)/20
Def ine / »

Pl as steady-state frequency of empdoyment with firm 1,

\  P,(8) as density'function for steady-state frequency of employment
with firm 2 having entered in state s, and.

4
.

'C(s) as salary at firm 2 with entry at s.

« . ~

Then
- . - 2 e ’
C(s) ng) Cs4 Iy xég)] (20 +2x(s) 1, - . _ }
( - rl
( . A 7 ‘ -

Pz(s) - pl/x(s), and ] - "f

20 : -, | -
P+ 7 1/x(w) dw] = 1. .

s

. , N
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}
I3
4

The worker's average utility (no discounting) is based on the steady-state
frequencies from the Markév process described above. The worker chooses s,
and an x(s) schedule to maximize {Q .
20 ’ ‘
EU = PlU(IZ,) + Is PZ'(V) Uu{c(w) ldw.

.

- o » +
The &st\-order conditionsg satisfy:

’ x(s):/EU - u[c(s)] + x(8)U'[(C(s))[s - x]/20 = O, (2.15 #
st EU - U[C(8)] = O. | . (2.2) =

Combining (2.1) and (2.2), we see that at ﬁlowest entry level, s, the

exit level is the same as the entry point, x (8) =s.

Further differentiation of (2.1) with respect to s shows that for any
L} R
risk-averse utility function (U < 90},

x'(s) = < X(S)ls x(s.)]U"[C(s)l " <‘ 0 ) ] ,
LT w'E(e)] - e s - x()1FT T
il - v

Thus the range of anploymeht states is greater when the worker enters in
- a rel’ati\;ely prosperous period. Intuitively, the greater the surplus, s,
to be distributed, the higher is the salary while with the firm and the

broader -is the range” of states over which the surf;lus is spread, .

. ' -
. B



61

-
.

’ REFERENCES

Akerlof, G.”and H. Miyazaki. 1980. "The Implicit Contract Theory of

¥
¢ " Unemployment Meets the Wage Bill Argument." Rev. Econ. Stud.,

. " (January), 321-338, .
Arnott, R., A. Hosios, and J. Stiglitz. 1980. "Implicit Contracts,
. ~ 8
e Labor Mobility and Unemployment.! ~Princeton University, mimeo.

December.*
?

Azariadis, C. 1975. "Implicit Contract and Unemployment Equilibria,"

- - ‘

J. Polit. Econ., (December), 1183-1202. %

1976. "Asymmetric Wage Behavior." 1In 0. Kyn and W. Schrettl

(eds.),On the Stability of Contemporary Economic Systems. Gottingen:

. Vandenhoeck & Ruprecht.

- -

N ’
1981. "Implicit Contracts and Related Topics: A Survey." %p

«

Z. Hornstein et al. (eds.), The Economics of the Labour Market.

- Lopdon: HMSQ,

Baily, M. N. 1974. '"Wages and Employment under Uncertain Demand." . Rev.

s

%

Econ. Stud., 41 (January), 37-50.

’

Barro, R. J. 1977. "On Long-term Contraétiﬁé, Sticky Prices, and Monetary

Policy." J. Mon. Econ., July. . v B ) .

Bean, C. 1981, '"Optimal ﬁage—Bargains." M.I1.T., Ph.D. Dissertation,

-

- Y March, ™

Chari, V. V. 1980. "Involuntary Unemployment and Implicit Contracts."

Northwestern University, The Center for Mathematical Studies in

FAN -Economics and Management Science, Discussion Paper 459, August.

[y




62 ~— :

s

-

- Friedman, Milton. 1953. "The MethodpZogy of Positive Economics." In

»

A Essays in Positive Economics. Chicago: Univefsityl of Chicago Press.

Gordon, R. 1981. "The Consumer Price Index: Measuring Inflation and -~

Causing It." _The Public Interest, 63 (Spring), 112-134.

. 3 . |
% -Green, J. 1980. "Wage-employment Coptracts." University of Pennsylvania, |

Center for Analytic Research in Economics and the Social Sciences,

S

. Working Paper, September. !

-~

Grossman, H. 1978. "Risk Shifting, Layoffs, and Seniority." J. Mon.
Econ:, 4 [November), 661-686. s/
Grossman, S. apvd 0.'Hart. 1981, "Models of Labor Market Equilil;rium." .

Amer. Econ. Rev., 71 (May), 301-.307.

. Hall, ®, E. 1981. '"The Importance of Lifetime Jobs in' the U.S. Economy."

National Bureau of Economic Research, wor‘kmg Paper. ~/

+ - . . -
, Hall, R. E. and D. M. Lilien. 1979. "Efficient Wage Bargains under |

Uncertain Supply and Demand.” Amer. Econ. Rev., 69 (December),
& ,

868-879, ;
' Holmstrom, B. 1981. "Contractual Models of the Labor Market." Amer.
Ry 2 ' .
Econ. Rev., 71 (May), 308-313. i 3 ) . . /,,

° 2

Ioansides.' Y. and C. Pissarides. 1980. '"Vages and Employment with

-
1 *

4 N
Firm-specific Seniority."” Boston University, mimeo, October.

Keynes, J. M. 1936, The General Theory of Employment, Interest, and Morey. . )

s

New York: Harcourt, Brace.

Lazear, E. 1979, "Why Is There Mandatory Retirement?" J. Polit. Econ.,

87 (December), 1261-1285. . .
. ) ]
. " ’




63

-

L
A - -
1 »

Lazear, E. 1980, "Ager{cy, Earnings Profiles, Productivity and HOuré

- - [
Restrictions." q‘University of Chicago, mimeo, December.

Malinvaud, E. 1977.° The Theory of Unempioyment Reconsidered. Oxford:

‘Blackwell. - ) . 4
A . . /

Medoff, J. L. and K. G. Abraham. 1981, "The Rolé of ‘Senjority at U.S.
-~
Work Places: A Report on Some New-Ev:idence." Harvard Institute for

3 Economic Research, tD:jLscussio‘n Paper no. 809, January.
4

: e -
/M{grtensen, D. 1978. "On the Theory of Layoffs." Northwestern University,
Iy :

Distussior Paper no. 322. *

Pratt, J. and R. Zeckhauser, 1981, "Exi)ected Externality Payments:

- .

Incentivés for Efficient Decentralizat%ion. Harvard University,, .
- ’ [ 3

¢

* mimeo.

Rosen, S. 1981. "The Economics of Superstars.” University of Chicago,
~N '

mimeo. ’ ’ { '

Solow, R. 1980. 'On Theories of Unemployment."- Amer. Econ. Rev., 70

(March), 1-11.

-
v
e

Solow, R. and 1. McDonald. Forthcoming. "Wage Bargaining and Employment."

Amer. Econ, Rev. . ‘

3 -

- ) .
Spilerman, S. 1972. "Extensions of the Mover-stayer Model." Am. J.

Sociol., 78, 599-627. o, . N

-

The [London] Sunday Times, 1981. "Pensions: Scandals of the Golden Handcuffs,”

¢ Part I, May 17, p. 63, Part II, May 24, p. 61.
Varian, H. 1976. 'Keynesian Models of Unznployment." M.I.T. Dept. of

# Economics, Workitg Paper.

Weinstein, M. and R. Zeckhauser. 1973. '"Critical Rq&ios and Efficient

-

Allocation." J. Pub, Econ.,'147'—158.

we




