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Introduction

For about the last fifteen years, economists have been concerned with

the microeconomic foundations of employment theory. Friedman (1968) defined

the concept of the natural rate of unemployment as "the level that would be

ground out by the Walrasian system of general equilibrium equations,. ,"

Generating unemployment in Walrasian frameworks has proved to be difficult to

date, While such paradigms can easily provide a determination of equilibrium

employment, making the jump to modelling equilibrium unemployment has proven

to be elusive. Introducing "frictions" to labor market trade would seem to be

an obvious place to start when trying to formulate theories of equilibrium

unemployment. This is more difficult than it seems, though, with many

attempts along these lines having limited success in this regard.

As a case in point, consider the implicit labor contracting model in

environments with asymmetric information as formulated by Azariadis (1983),

Grossman and Hart (1983), and others--see Hart (1983) for a survey of this

literature. Here workers contract with firms for a wage/employment package

designed to stabilize labor income in the face of fluctuations in economic

activity. since only firms observe the underlying shocks affecting the

economy, workers will believe entrepreneurs' declarations that a "bad"

state-of-the-world has occured only if, at the time of wage cuts, an

observable such as employment is also sufficiently reduced. This necessity

for contracts to be written in a manner that ensures entrepreneurs truthfully

report the state-of-the-world can result in the "underemployment" of labor

relative to a world with symmetric information, in the sense that average

hours per worker is lower.1 It does not result in any agents being

unemployed, though, Thus, while such contracting can lead to real wage



rigidity and underemployment, it does not in and of itself result in

unemployment.

A notable exception which does bridge the hiatus between modelling

employment and unemployment in Walrasian frameworks is the seminal equilibrium

search model developed by Lucas and Prescott (1974). Here, an aggregate

economy made up of many individual markets subject to idiosyncratic

disturbances is constructed. Given the stochastic structure of the economy, a

worker is continually undertaking calculations to decide whether or not it is

in his best interest to quit his current job in a particular industry and

enter a search process in pursuit of a higher return to work effort

elsewhere. The model generates a natural rate of unemployment together with

equilibrium distributions of wages, employment, and unemployment across

industries.

An alternative approach to modelling unemployment in Walrasian

frameworks has recently been advanced by Rogerson (1985). Here the gap

between the notions of equilibrium employment and unemployment is bridged by

intrOducing indivisibilities into economic agents' labor supply decisions.

Such nonconvexities turn out to be capable of generating unemployment within

the context of equilibrium models. Rogerson also shows how these

indivisibilities can be handled by a simple extension to the standard

competitive equilibrium construct. The fact that simple modifications of the

standard competitive equilibrium model can be applied to model what many may

view as intrinsically "non-market clearing" phenomena has recently been

stressed by Prescott and Townsend (1984).

Drawing on Rogerson's work, Hansen (1985) simulates a stochastic growth

model with indivisible labor. He finds that this type of model mimics certain

u.S. labor market stylized facts, such as the large fluctuations in



aggregate hours worked relative to average productivity, quite well.

Greenwood and Huffman (1987) borrow from Rogerson to construct a dynamic

equilibrium model which is capable of explaining, in a theoretical sense, the

covariance properties between unemployment and inflation--or Phillips curve

correlations--both conditioned and unconditioned upon exogenous factors such

as the current growth rate of the money supply, the level of productivity, etc.

A closer examination of modelling the natural rate of unemployment with

indivisible labor is undertaken here. The analysis focuses on how different

ways of introducing nonconvexities into the specification of taste and

technology can produce various observed labor market phenomena. For instance,

it is shown that this approach can generate appealing serial correlation

properties in agents' employment histories. Specifically, those currently

working can have higher (lower) probabilities of being (un)employed in the

future than those currently not working. Also, it is demonstrated that the

introduction of such nonconvexities into the economic environment allows for a

simultaneous determination of both the total number of individuals working in

the economy, and the amount of hours worked per employed agent. This permits

an explanation of certain observed facts such as some labor force participants

working overtime while others are unemployed. Additionally, seniority rights

for workers can seemingly emerge in such environments. In particular,

situations exist where old workers can never be laid off so long as new

workers are being hired or some agents are working overtime. Finally, some

discussion of the determinants of the relative consumption and welfare levels

of the employed versus unemployed is undertaken.

The remainder of the paper is organized as follows. The second section

contains a general description of the economic environment to be employed. In

the third section the representative agent's optimization problem is cast.
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where c and I denote his period-t consumption and work effort (for t = 1,2),
t t

lim ~ (c,·,·,·) =
c~O 1

00, and lim ~ (o,c,.,.) = 00,
c~O 2

f (L ,K)
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with Lt and K representing the aggregate amount of labor and capital employed

in this period. It is assumed that the function fCo) is strictly increasing

lim f CL,K)L~O 1
m, lim f CL,K) = 0,

L~~ 1

period the firm and the agent agree on the probability ~~ that the individual

will be called in to work ~ units. An individual who is chosen to be

whim to undertake c1 units of consumption. The probability of being unemployed

in the first period is ~~ = Cl - ~7),and in this state the individual
ureceives income sufficient to provide for c1 units of consumption. Since all

agents are identical ex ante and uniformly distributed over the unit interval,



w
the equilibrium first-period aggregate employment is given by L1 = ~1~·

For the second period, the probability of an agent being called in to

firm and the worker agree on the probability ¢~(w) that the individual will

be chosen to work in the second period conditional on the fact that he was

employed in the first period, and on the probability ¢~(u) that he will work

in the second period conditional on the fact that he was unemployed in the
wHence, more formally, ¢2(w) = prob(~2

w
¢2(u) = prob(~2 = ~1~1 = 0).

w(1 - ¢2(u» represent the probabilities of being unemployed in the second

wIt immediately follows that (1 - ¢2(w» and

w u .¢2' and unemployed, ¢2' 1n the second
uw u wu uu

¢1~2(u), and ¢2 = ~1¢2(w) + ¢1¢2(u).

wperiod are given by ¢2

consumption possibilities, viz. C;(W), c~(w), C;(U), and c~(u), depending upon

both the worker's current and past employment status. For example, if the

him income sufficient to allow for consumption in the amount, c;(u). The

unconditional probability associated with this consumption possibility is
w w(1 - ¢1)~2(u). Finally, second-period aggregate employment is given by

w w w w
L2 [~1¢2(w)+(1-~1)¢2(u)]~.



w uagent/firm'sprogramming problem with the choice variables being c1, c1,
w w u u w u w uc2(w), c2(u), c2(w), c2(u), ~1 = (1 - ~1)' ~2(w) = (1 - ~2(w)),

w uand ~2(u) = (1 - ~2(u)), to maximize

ww ww w wu
~ [~ (w)U(c ,c (w),1,1) + (1 - ~ (w))U(c ,c (w),1,O)]1 2 - 1 2 2 - 1 2

w w u w w u u
+ (1 - ~ )[~ (u)~(c ,c (u),O,1) + (1 - ~ (u))U(c ,c (u),O,O)]1 2 1 2 2 - 1 2

ww
~ c
1 1

w u
+ (l - ~ )c

1 1

ww w w u w w w w u
~ [~ (w)c (w) + (1 - ~ (w))c (w)]+(l-~ )[~ (u)c (u)+(l-~ (u»c (u)] (3)

1222212 2 2 2
ww

f(~ ~ (wH + (1
1 2

w
° ~ ~ (w) ~ 1

2
w

0 ~ ~ (u) ~ l.
2

w w
~)~ (u)1,K)

1 2



w - wtwo equations bind the conditional probabilities ~2(w) and ~2(u) to have

E[U (0) 12.
-1 1

E[!l (0)12.
1 1

w w
!l (c ,c (w),2.,2.)

212
w u

U (c ,c (w),2.,O)-2 1 2
u w

U (c ,c (u),O, 2.)-2 1 2

[for C~(j): i,j u,w]

0] - E[!l(o)l2.
1

= E[!l (0)12.
1 1

w w= 2.][f (~ 2., K)2. - (c
111

u
c )]
1

w w w+ !l2(0){fl(~22., K)[~2(w) - ~2(u)]2. - (E[c212.1 = 2.] - E[c212.1 = OJ)}
w[for ~1]



w u w w w w
U(c ,c (w),~,o) - U(c ,c (w),~,~) + 0/ /~
- 1 2 - 1 2 2 1

w w u
~ U (o)[f (~ ~, K)i - (c (w) - c (w))]

-2 1 2 2 2

if w >0][with equality ~2 (w)

u u u w u w
!!.(c,c (u) ,0,0) - !!.(c,c (u) ,O,i) + 0/ /(1 - ~ )

1 2 1 2 2 1

w w u
~ U (o)[f (~ i, K)i - (c (u) - c (u) )]

2 1 2 2 2

u
[with equality if ~ (w) > 0]

2

w w
0/ [l - ~ (w)] °2 2

u w
0/ [1 - ~ (u)] = °2 2

w uwhere 0/2 and W2 are the Lagrange multipliers associated with the constraints
w(4) and (5). Note that equation (9) will hold strictly when ~2(w) > 0, and

. . us~m~larly when ~2(w) > ° equation (10) will be binding.

By glancing at the above set of equations, it may appear that not much



w wThat is, can the model generate ¢Z(w) > ¢Z(u) as a

solution? In pursuit of this end, the utility function ~(.) will be

U(c ) + ~U(c ) + V(l ,l )
1 Z 1 2

period is independent of his employment history, a fact evident from (6) and

(7), so that c~ = c~ = c1, and C~(j) = c2 for i,j = w,u. The concavity and

solution in the current situation--that is a determination of c1' cZ' ¢~,

¢;(W), ¢~(w)--is given by the following analogues to (2), (3), (8), (9), and

w
c = f(¢ 2.,K)

1 1

w w w w
c = f(¢ ¢ (w)l + (1 - ¢ )¢ (u)l,K)
2 1 2 1 2



E[V(o)l2.
1

0) - E[V(o) 12.
1

w
U'(c )f (¢ 2.,K)2.

III

ww w w w w
+ ~U'(c )f (¢ ¢ (w)2. + (1 - ¢ )¢ (u)2.,K)[¢ (w) - ¢ (u))2.

2 1 1 2 1 2 2 2

w w
[V(2.,O) - V(2.,2.))+ W I¢ ~

2 1
w w w w

~U'(c )f (¢ ¢ (w)2. + (1 - ¢ )¢ (u)2.,K)2.
2 112 1 2

w[with equality if ¢2(w) > 0)
u w

[V(O,O) - V(O,2.)) + W 1(1 - ¢ ) ~
2 1

w w w w
~U'(c )f (¢ ¢ (w)2.+ (1 - ¢ )¢ (u)2.,K)2.

2 112 1 2

w[with equality if ¢2(u) > 0).

w u[The complementary slackness conditions (11) and (12) governing W2 and W2
also hold here.]

necessary and sufficient conditions which allow for 0 ~ ¢~(u)< ¢~(w) ~ 1

to emerge as a solution to the model. [Note that such a solution implies that

o ~ ¢~(w) < ¢~(u)~ 1.) An analysis of equation (16) and (17) is central



The left-hand sides (ignoring the ~ terms) represent the2

w wconditional probabilities, ~2(w) and ~2(u), have values determined in the

following manner

w w
a f ~ (u) < ~ (w) f 1

2 2

w w
a f ~ (w) < ~ (u) f 1

2 2



w
Proof: Observe that ~2 w

~2(u) = 1 cannot be a solution to the

w
lim f (~ 1,K)
w 1

~ ~1

w(16) and (17). Likewise, a solution of the form ~2

f(O,K) = 0 and lim U'(c) = ~, which again would contradict (16) and (17).
c~O

because ~;(w) > 0. Also, since ~;(u)< 1 it happens that *~ = ° [from

(12)]. Therefore, since the right-hand sides of (16) and (17) are equal,
w w[V(1,O) - V(1,~)J + *2/~1 ~ [V(O,O) - V(O,~)] which yields the desired

Then (17) must hold with equality because ~; = ~;(W)= ~;(u)= ° can't be a

solution to the model. But then from (16) and (17) it follows that
u w[V(~,O) - V(~,~») > [V(O,O) - V(O,~)J + *2/(1 - ~1) which contradicts the

initial assumption that (19) holds. Now, first, if (17) is also binding, then
. w w u wfrom (16), (17), and (19) it transp1res that *2/~1 - *2/(1 - ~1) = [V(O,O)

w u- V(O,~») - [V(~,O) - V(~,~)J > O. Since *2 and *2 can't both be strictly
w w wpositive--for this would imply ~2 = ~2(w) = ~2(u) = l--it follows that here

w wo ~ ~2(u) < ~2(w) 1. Second, if (17) is slack, then
w wo = ~2(u) < ~2(w) ~ 1. These two inequalities yield (18).



[V(1,0) - V(1,1)] ~ [V(O,O) - V(0,1]? This question is answered by the

Proposition 2: Suppose that V (.) is either strictly positive or negative
12

for all values of 11,12E[0,~J. Then
<[V(1,0) - V(1,1)] > [V(O,O) - V(O,1)]

if and only if
>V12(·) < O.

1 >
I V (1,x)dx
02<

~
I V (O,x)dx,
o 2

>V (.) O.
21 <

of V (.) is positive, while that characterized by (20) can arise when V (.)21 21
is negative. This makes intuitive sense. Consider the case where V21(·) > 0

wwhich, as was just demonstrated, is a necessary condition for 0 ~ ~2(u) <

~;(w) ~ 1. (A maintained hypothesis for the rest of the analysis in this

section will be that leisure in adjacent periods are Edgeworth-Pareto



before it hires any agents who were unemployed then, i.e., if ~;(u) > 0 then
w

~2(w) = 1.

Proposition 3: Suppose V (~,~) > 0 for all ~ , ~ E[O,~]. Then
12 1 2 1 2

w w
~2(u) = 0 if ~2(w) < 1.

wProof: Let ~2 (w) < 1. Then from Propositions 1 and 2 it is known that

o ~ ~;(u) w This implies< <P2(w) < l. from (11) and (12) that
u w it is binding.1j12 1j12 O. Also, must be the case that equation (16 ) Thus
w

<P2(u) = 0, because equation (17) must be slack since it has an identical

u w1j12= 1j12= O.

[<P;(W) < 0] so long as "new" workers are being hired [~;(u) > 0].

Given the maintained hypothesis that V12(~1'~2) > 0 for all

~1' ~2E[0,~], it is known from Propositions 1, 2 and 3 that the equilibrium

solution for <P;(U) and ~;(W) must lie in one of two mutually exclusive sets

w w(<P2(u)'~2(w»E{{(x,y):x=0, O<y~l}U{(x,y):O<x<y=l}}
. w w .that 1f <P2(u) and ~2(w) have values 1n the first set then the

second-period aggregate employment rate is less than or equal to the

first-period one since ~;



w wvalues for ~2(u) and ~2(w) lie in the second set then the aggregate
w

employment rate in period two exceeds that in the first period as ~2
w

~l +
w w w

(1-~1)~2(u) > ~l' The feasibility of the latter possibility characterizing

solutions to the model would appear to be related to the notion of time

v (x,y)
1 1

~ _ 1 + P
V (y,x) ~
2



utility functions of the form V(~1'~2)

Cobb-Douglas utility function V(~ ,~ )
1 2

a - 0A(~-~ ) (~-~) defined for
1 2

~ ,i E(O,i] where i < i and a>o, also exhibits this property together with
1 2

a-o
(a/o)[i/(i-~)J < 1/~.

Proposition 4: If V (x,y) > 0 and V (x,y)/V (y,x) ~ l/~ for all x,yE[O,~]
12 1 2

w w(~2(u), ~2(w»E{(x,y):O<x<y=1} cannot exist. Suppose to the contrary that

h .. w wt ey can. Then s1tuat10ns occur where ~2 > ~l so
I w W I W WU (f(~2~,K»fl(~2~,K)~ < U (f(~li,K»fl(~l~,K)i.

2realized, however, it must happen that [from (15), and (17)]

V (x,i)
i 1
I [V (O,x) - ~ ------ V (i,x)]dx > O.
o 2 V (i,x) 2

2



v (x,~)
1

[V (o,x) - v (~,x)] ~ [V (O,x) - ~ --------V (~,x)].
2 2 2 V (~,x) 2

2

Since V (0) > 0, then V (O,X) < V (~,x) and, by (26), the left side of (25)12 2 2



that formally C~(i)= C~(j)= C~' and ~~(i)= ~~(j) i~2 for i, j = w,u.

V t = 1,2
[cf. (2) and (3)]

V t = 1,2
[cf. (6) and (7)]

u w
U(c
t
, 0) - U(c

t
, ~)

V t = 1,2
[cf. (8), (9) and (10)].



Proposition 5: Suppose that U (c,1) is either strictly positive or
12 t t

negative for all values of CtER+ and ~tE[O,~). Then
w > u >

ct < ct as U12(ot) < o.

Proof: Define c(~ ) by the equation U (c(~ ),1 )
tIt t

dc
t

U (c(i ),1 )
12 t t > >

< 0 as U (c(~ ),~ ) < O.
U (c(i ),i ) 12 t t
11 t t

di
t

U =U
1 1

Now set U
1

u
U(c , 0). The desired result then follows from the

t

u 2-
c + J
t 0

dc I
t

[-
di
t

)di .
t

U =U
1 1

(substitutes) in the Edgeworth-Pareto sense so that U (ot) > O--this will be
12



U( w n) > U( u 0) f ( ~wn K)n (Cw _ Cu) < 0Ct'~ < ct' as 1 ~t~' ~ - t t >

w uunemployed when ct > ct' which necessitates that UI2(ot) > o. Now for

employed agents actually to have a higher welfare level than unemployed ones,

effort appears to be directly related to the magnitude of -U (o)/U (0).12 11

-U (o)/U (0) <
12 11

-U2(o)/U1(o) or equivalently U11(o)[-U2(o)/U1(o)] + UI2(o) < o.

w uU(ct,l) > U(ct,O)

only if

-U (e ,2. )
2 t t u w

U (e ,2. )[---------J+U (e ,1 »0 for some e E[e ,e J and 1 E[O,l].
11 t t U (e ,2.) 12 t t t t t t

1 t t



Proof: As in Proposition 5 define the function c(~t) by the equation

U (c(~ ),~ )
1 t t

Again set U
1

u
U (c ,0).
1 t

w
Then c

t

u w uct = c(O) so that U(Ct'~) = U(c(t),~) and U(ct,O)

w u
U(c ,~) - U(c ,0)

t t

dc
~ t
I [U (c(~ ),~ )
o 1 t t d~

t

+ U (c(~ ),~ ))d~
2 t t t

U =U
1 1

U (c(2. ),2. )
2. 12 t t
I [-U (c(~ ),~ ) ---------------+ U (c(~ ),~ ))d2.o 1 t t U (c(~ ),~) 2 t t t

11 t t

Consequently, for U(C~,~) > U(c~,O) it must be the case that

u winferiority of leisure over some range in the space [Ct,Ct]X[O,~]. The above

result does not seem to imply, though, that leisure has to be an inferior good



w wProposition 7 (Rogerson and Wright, 1987): Let f(¢ti,K) = g(¢ti,K) + It·
w > u w >U(ct,i) < U(Ct,O) as d¢t/dIt < o.

Proof: Displacing the system of equations (27), (28), and (29) with respect

to I yields
t

w w u w u
d¢ U (c ,i)U (c ,0)[U(c ,i)-U(c ,0)]

t 11 t 11 t 't t
dI Q
t t

w w u 2 w u w 2- U1 (ct,i){[U(ct,i)-U(ct,O)] Ull(Ct,i)U11(Ct,0)/Ul(Ct,i)
w w w w w u+ Ul(Ct,i)f11(¢ti,K) [¢tUll(Ct,i)+(l-¢t)Ull(Ct'O)]} > O.

o

w > u(31) that U(ct,i) < U(ct,O) as

f ( n)n fCW _ u) < a1 ¢t~,K ~ - 't ct > .
WNote by multiplying both sides of the above statement by ¢t and rearranging

it can be equivalently expressed in the following manner:
u<ww wu wct > ¢tCt + (1 - ¢t)ct - f1(¢ti,K)i¢t"

Next by utilizing (27) this can be rewritten in the form



w uwelfare, U(Ct'~) than the unemployed, U(ct,O), the latter are being taxed
u(subsidized) in the sense that their consumption, ct' is less (greater) than

their share of firms' profits'-~t--recall that the ownership of firms was

assumed to be distributed uniformly across agents.

specification of technology, attention will now be turned.3



w w wchoose the probability of working in each period (~l' ~2(w), ~2(u»as well

as the quantity of effort to be supplied by each agent who is employed.

u = u(c ) + V(~ ) + ~[U(c ) + V(~ )]- 1 1 2 2

w w w
c1' c2' ~l' ~2(w), ~2(u), ~l' ~2'

w wMax U(C1) + ~lV(~l) + (l-~l)V(O) + ~U(c2) +
w w w(1-~2(w»V(O)] + (1-~1)[~2(u)V(~2)

w w~{~1[~2(w)V(~2) +
w

+ (1-~2(u»V(O)]}

s .t.
w wc1 f(~l~l,K) Y~l (33)
w w wc2 = f(~2~2,K) - y(l-~l )~2(u) (34)

0
w~ ~2 (w) ~ 1 (35)

0
w~ ~2(u) ~ l. (36)



V(O)-V(t ) + ~{E[V(02)lt = 0] - E[V(02)lt1 > OJ}
1 1

w w w w w
= U'(Cl)[fl(~ltl,K)tl-Y] + ~U'(C2){fl(~2t2,K)t2[~2(w)-~2(u)]+Y~2(U)}

w[for ~l]

w w w~[V(0)-V(t2)]+~2/~1 ~ ~U'(c2)fl(~2t2,K)t2 (39)
w. w[for ~2(w); w~th equality if ~2(w) > 0]

u w w~[V(0)-V(t2)] + ~2/(1-~1) ~ ~U'(c2)[fl(~2t2.K)t2 - Y] (40)
w w[for ~2(u); with equality if ~2(u) > 0]

w uwhere ~2 and ~2 are the Lagrange multipliers associated with the constraints



Proposition 8: ~;(u) > 0 only if ~;(w) = 1.
w

Suppose ~2(u) > O.
w~U'(c2)[f1(~2i2,K)i2 - y). Using this fact in (39), generates -~U'(c2)Y

u w w w w w
o/2/(1-~1) + o/2/~1 £ O. This can only be true if ~2/~1 > 0, which in

wturn implies that ~2(w) = 1.

I

equilibrium employment, hours worked, and consumption are potentially related

K2 = .85, A2 = 2, and ~ = .5. Given this representation of the economy,

Table 1 reports the values of the seven endogenous variables for various



Table 1

w w w
<t> 9. c <t> (w) <t> (u) 9. c
1 1 1 2 2 2 2

.45 1.00 .84 .44 1. 00 '* .90 .66

.50 .90 .90 .41 1.00 1. 00 .92 .63

.55 .77 .97 .393 1. 00 1.00 .96 .60

.60 .69 1.03 .375 1.00 .67 1. 03 .56

.65 .62 1.09 .36 1.00 .50 1.11 .53

.70 .56 1.15 .35 1. 00 .40 1.18 .50



· 4exper~ence.

w w w wU(cI)~IV(il)+(1-~I)V(O)+~U(c2) + ~{~I[~2(w)V(i2(w))
W W W+(1-~1)[~2(u)V(i2(u)) + (1-~2(u))V(O)]}

+ (l-~~(W))V(O)]

WcI = f(~lilIK), c2
iI' i2(w), i2(u) ~

W W W W= f(~1~2(w)A~2(w) + (1-~1)~2(u)i2(u),K)
w~, 0 ~ ~ (j)~ 1 for j = W, u,
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where ~2(w) and ~2(u) are the amounts of labor effort by employed skilled

(i.e., ~ (w) > ~) while some unskilled agents are unemployed. Also, it is2

w w~2(w) < 1 only if ~2(u)

f 11 ( ) ( 2 f .7o ows: U c = c, V ~) = -~, (L,K) = (L) , ~ = .5, and ~ = 1.45.



Table 2

w w w
¢ 2- ¢ (w) ¢ (u) 2- (w) 2- (u)
1 1 2 2 2 2

7.2 .61 1.45 1.00 0 1.45 :I<

8.2 .73 1.45 1. 00 0 1. 49 :I<

9.2 .87 1.45 1. 00 0 1.52 :I<

10.2 1. 00 1.45 1.00 0 1.56 :I<



Conclusions

An equilibrium model of unemployment was presented here. The economic

environment was postulated to be such that there were nonconvexities present

in either tastes or technology. It was shown that environments with such

nonconvexities were capable of displaying interesting labor market phenomena.

Given the adopted setting, optimal labor contracting always resulted in a

certain fraction of the population being unemployed. It was demonstrated that

equilibria could be generated where those currently not working had higher

probabilities of being unemployed in the future than those currently

employed. In fact, a phenomena resembling structural unemployment could occur

where those currently unemployed remained permanently so. Such nonconvexities

also could allow for a simultaneous determination of both the extensive and

intensive margins of labor force participation. It was possible to have

certain agents working overtime while others were unemployed. Additionally,

equilibria exist where old workers have seniority in the sense that are never

laid off so long as either new workers are being hired or any agents are

working overtime.



lA standard result in implicit labor contracting theory for environments

2In more detail, from equation (17) it is known that
w w[V(O,O)-V(O,1)]=~U'(f(~21,K))fl(~21,K)1. Using this information in (15)

together with the fact that ~;(w) = 1 yields [V(O,1)-V(1,1)] =

UI(f(~~l,K))fl(~~l,K)l. The desired result follows immediately.
3The two models presented in this section could easily be appended onto

4This appears to be the simplest method of employing an intertemporal

5The fact that ~~(w) < 1 only if ~~(u) = 0 is easy to show by

earlier propositions. That ~~Cw) < 1 only if 12(w) = 1 essentially

~~Cw) dictates that if ~~Cw) < 1 then [VCO) - VC12Cw))] =

U'Co2)flCo2)A12(w). Second, the efficiency condition 12Cw) necessitates that

-VIC12Cw)) ~ U'Co2)f1Co2)A, with this equation holding with equality whenever

12Cw) > 1. Third, since VC·) is a concave function so that

[VCO) - VC12(w))] < - V'C12Cw))12Cw), both of the above equations can only
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