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ABSTRACT 

A model o f a l a b o r market i s d e v e l o p e d i n w h i c h a g e n t s 
p o s s e s s p r i v a t e i n f o r m a t i o n abou t t h e i r own p r o d u c t i v i t i e s . T h i s 
has t h e p r o p e r t y t h a t f i r m s may use unemployment t o c r e a t e a p p r o 
p r i a t e s e l f - s e l e c t i o n i n c e n t i v e s . When t h i s i s t h e c a s e , 
e x i s t e n c e o f an e q u i l i b r i u m may r e q u i r e t h a t employment be 
s t o c h a s t i c . T h i s i s t r u e even t h o u g h a l l u n c e r t a i n t y i s 
n e c e s s a r i l y r e s o l v e d p r i o r t o h i r i n g . Even when e x i s t e n c e i s no t 
a t i s s u e , i t may be p r i v a t e l y a s w e l l a s s o c i a l l y d e s i r a b l e t o 
randomize employment p r o s p e c t s . F i n a l l y , i t i s a r g u e d t h a t t h i s 
" a d v e r s e s e l e c t i o n " a p p r o a c h i s c o n s i s t e n t w i t h t r a d i t i o n a l 
" K e y n e s i a n " a p p r o a c h e s t o m a c r o e c o n o m i c s , bu t a v o i d s some o f t h e 
a r b i t r a r y f e a t u r e s o f s e v e r a l " K e y n e s i a n m o d e l s . " 

The v i e w s e x p r e s s e d a r e s o l e l y t h o s e o f t he a u t h o r and do no t 
n e c e s s a r i l y r e p r e s e n t t he v i ews o f t h e F e d e r a l R e s e r v e Bank o f 
M i n n e a p o l i s o r t he F e d e r a l R e s e r v e S y s t e m . 



Unemployment , S e l f - S e l e c t i o n , and 
E x t r a n e o u s U n c e r t a i n t y : A S y n t h e s i s 

I n f o r m a t i o n a l l i m i t a t i o n s i n t h e p r e s e n c e o f u n c e r t a i n t y 

have been u s e d f o r some t i m e a s a r a t i o n a l e f o r t h e e x i s t e n c e o f 

unemployment , and a s a t h e o r e t i c a l u n d e r p i n n i n g f o r t h e P h i l l i p ' s 

c u r v e . However , e x i s t i n g l i t e r a t u r e has p r o v i d e d o n l y i n c o m p l e t e 

s u g g e s t i o n s r e g a r d i n g why a r r a n g e m e n t s do no t a r i s e t o e l i m i n a t e 

t h e s o u r c e s o f unemployment . C l e a r l y any s u c h s u g g e s t i o n s r e q u i r e 

t h a t t h e s e t y p e s o f a r r a n g e m e n t s be e i t h e r p r i v a t e l y o r s o c i a l l y 

d i s a d v a n t a g e o u s , o r t h a t i n s h o r t , some ( s e t o f ) a g e n t s b e n e f i t 

f r om not c r e a t i n g s u c h a r r a n g e m e n t s . T h i s p a p e r p r o v i d e s an 

argument t o t h i s e f f e c t . In p a r t i c u l a r , t h e p a p e r c o n s i d e r s a 

w o r l d i n w h i c h p r o s p e c t i v e e m p l o y e r s have i n f o r m a t i o n abou t w o r k 

e r s ' p r o d u c t i v i t i e s i f and o n l y i f market outcomes r e v e a l s u c h 

i n f o r m a t i o n . B o r r o w i n g f r om the l o g i c o f t h e a d v e r s e s e l e c t i o n 

l i t e r a t u r e , — ^ i t i s d e m o n s t r a t e d t h a t i n such an e n v i r o n m e n t an 

e q u i l i b r i u m , i f i t e x i s t s , may r e q u i r e t h a t some s e t o f a g e n t s be 

" i n v o l u n t a r i l y " unemp loyed . T h i s unemployment a c t s a s a s e l f -

s e l e c t i o n i n c e n t i v e . However , i n some s e n s e t h i s outcome by 

i t s e l f i s u n s a t i s f a c t o r y . T h i s i s t h e c a s e s i n c e i n t he mode l 

p r e s e n t e d , any e q u i l i b r i u m has no randomness a s s o c i a t e d w i t h i t 

( a l l u n c e r t a i n t y i s r e s o l v e d i n e q u i l i b r i u m ) . T h u s , s t a t e d e p e n 

den t employment i s no t an i m p l i c a t i o n o f t h e a n a l y s i s . M o r e o v e r , 

w h i l e i t wou ld be p o s s i b l e t o a l l o w t h e r e t o be a s e t o f s p o t 

ma rke t s w i t h t r a d i n g o c c u r r i n g a f t e r t h e r e a l i z a t i o n o f some 

random e v e n t , t h i s wou ld s t i l l l e a v e a g e n t s w i t h an i n c e n t i v e t o 

( p a r t i a l l y ) i n s u r e t h e m s e l v e s a g a i n s t f l u c t u a t i o n s i n employment . 
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T h e r e f o r e , an a l t e r n a t e s t r a t e g y i s a d o p t e d . R e t a i n i n g 

t h e v e r s i o n o f t h e model w i t h no randomness i n p r e f e r e n c e s , t e c h 

n o l o g y , o r endowments, i t i s d e m o n s t r a t e d t h a t n e v e r t h e l e s s some 

u n c e r t a i n t y i n employment p r o s p e c t s may be d e s i r a b l e . T h i s i s 

because such u n c e r t a i n t y can r e d u c e t h e s o c i a l c o s t o f u s i n g 

unemployment a s a s e l f - s e l e c t i o n i n c e n t i v e . More s p e c i f i c a l l y , i t 

w i l l be d e m o n s t r a t e d t h a t t h e unemployed i n an economy may p r e f e r 

t h e i r employment p r o s p e c t s t o be r a n d o m i z e d . I n c e n t i v e s t o f u l l y 

i n s u r e a g a i n s t t h i s randomness do no t e x i s t , b e c a u s e t h i s w o u l d 

p r e c l u d e t he a p p r o p r i a t e f u n c t i o n i n g o f t h e s e l f - s e l e c t i o n mecha

n i s m . 

I t w i l l be n o t e d , t h e n , t h a t t h i s l i n e o f argument 

s u g g e s t s t h a t t h e r e e x i s t economies where random employment i s 

d e s i r a b l e , b o t h p r i v a t e l y and s o c i a l l y , bu t where t h e r e i s no 

u n d e r l y i n g u n c e r t a i n t y i n e q u i l i b r i u m . The phenomenon o f random

n e s s not d i r e c t l y r e l a t e d t o random f a c t o r s i n t h e economy i s 

te rmed " e x t r a n e o u s u n c e r t a i n t y . " — ^ Our l i n e o f argument p r o v i d e s 

a r a t i o n a l e f o r t h i s phenomenon w h i c h i s more s a t i s f y i n g than 

e x i s t i n g o n e s , w h i c h have e s s e n t i a l l y t o do w i t h t h e p o s s i b i l i t y 

t h a t a s y s t e m o f d i f f e r e n c e e q u a t i o n s has more t h a n one 

s o l u t i o n . The a n a l y s i s be low s u g g e s t s t h a t r andomized employment 

i s d e s i r a b l e i n c e r t a i n e c o n o m i e s , no t me re l y a c c i d e n t a l . 

F i n a l l y , ou r a n a l y s i s s u g g e s t s why randomness i n e m p l o y 

ment i s bo rne by a s u b s e t o f a g e n t s . I n p a r t i c u l a r , t h e c o n d i 

t i o n s d e f i n i n g an e q u i l i b r i u m can be a s s o c i a t e d w i t h a c e r t a i n 

c o n s t r a i n e d o p t i m i z a t i o n p r o b l e m . T h i s o p t i m i z a t i o n p r o b l e m has 

t h e f e a t u r e t h a t employment u n c e r t a i n t y i s d e t e r m i n e d a s i f i t was 
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borne by a l l a g e n t s . However , s e l f - s e l e c t i o n i n c e n t i v e s o p e r a t e 

t o i n s u r e t h a t i t i s n o t . 

As a b y - p r o d u c t o f t he a n a l y s i s , i t i s a l s o easy t o 

demons t ra te t h a t t h e r e i s more t h a n s i m p l y an e f f i c i e n c y r o l e f o r 

random employment p r o s p e c t s . I n f a c t , f o r some economies i t i s 

t h e c a s e t h a t s t o c h a s t i c employment i s n e c e s s a r y t o t h e e x i s t e n c e 

o f an e q u i l i b r i u m , d e s p i t e t h e a b s e n c e o f u n d e r l y i n g 

u n c e r t a i n t y . In s h o r t , s t a t e v a r y i n g employment may be no t o n l y 

d e s i r a b l e , bu t f o r some economies i t may be an e s s e n t i a l a s p e c t o f 

any e q u i l i b r i u m . 

I t i s i n t e r e s t i n g t o c o n t r a s t t h i s w i t h o t h e r e x p l a n a 

t i o n s o f unemployment based on t he outcome o f e x p l i c i t o p t i m i z a 

t i o n p r o b l e m s . I n p a r t i c u l a r , t h e c o n t r a s t between t h e r e s u l t s 

h e r e and t h o s e o b t a i n e d i n t he c o n t r a c t i n g l i t e r a t u r e ^ i s i n 

s t r u c t i v e . I n t h e c o n t r a c t i n g l i t e r a t u r e , i t i s assumed t h a t 

t h e r e a r e n o , o r o n l y i n c o m p l e t e , o p p o r t u n i t i e s t o i n s u r e a g a i n s t 

income f l u c t u a t i o n s . I t i s no t made e x p l i c i t i n t h e mode ls e x t a n t 

why t he n e c e s s a r y i n s u r a n c e ma rke t s a r e no t p r e s e n t . However , 

a s s u m i n g t h a t t h e y a r e a r e n o t , unemployment i s a b y - p r o d u c t o f 

c e r t a i n t y p e s o f e m p l o y m e n t - i n s u r a n c e c o n t r a c t s . T h u s , i n t h e 

c o n t r a c t i n g l i t e r a t u r e , unemployment a r i s e s ou t o f a t t e m p t s t o 

r e d u c e r i s k a s s o c i a t e d w i t h random i n c o m e s . In c o n t r a s t , i n t h e 

model o f t h i s p a p e r e m p l o y e r s may a t t e m p t t o i n c r e a s e t h e r i s k 

a s s o c i a t e d w i t h l a b o r i n c o m e . I n c e n t i v e s t o i n s u r e a g a i n s t t h i s 

income u n c e r t a i n t y do not e x i s t , a s s u c h i n s u r a n c e wou ld undo t h e 

s e l f - s e l e c t i o n i n c e n t i v e s p r o v i d e d by s t o c h a s t i c employment p r o 

s p e c t s . 
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There a r e a l s o o t h e r i n t e r e s t i n g c o n t r a s t s be tween t h e 

mode l o f t h i s p a p e r and t h o s e o f t he c o n t r a c t i n g l i t e r a t u r e . One 

i s t h a t i n t h e c o n t r a c t i n g l i t e r a t u r e , t h e a s s u m p t i o n t h a t l a b o r 

i s i n d i v i s i b l e p l a y s a c r u c i a l r o l e . — ^ In t h e model p r e s e n t e d 

h e r e , i t w i l l be an e q u i l i b r i u m outcome t h a t h o u r s o f emp loyed 

a g e n t s do no t f a l l when t h e r e i s unemployment . I n s h o r t , t h e 

model he re d e l i v e r s d e t e r m i n a t e h o u r s l e v e l s i n t h e p r e s e n c e o f 

unemployment w i t h o u t i n t r o d u c i n g t h e d e v i c e o f l a b o r i n d i v i s i b i 

l i t i e s . 

F i n a l l y , i t w i l l be seen t h a t t h e r e s u l t s o f t h e p a p e r 

can be d e r i v e d i n t h e c o n t e x t o f an e q u i l i b r i u m c o n c e p t w h i c h h a s 

s e v e r a l " K e y n e s i a n " f e a t u r e s . I n p a r t i c u l a r , f i r m s u n i l a t e r a l l y 

d e t e r m i n e t he employment l e v e l s o f c e r t a i n s e t s o f w o r k e r s . 

However , t h e r a t i o n i n g scheme w h i c h a r i s e s i s endogenous . Thus 

t h e a n a l y s i s o f t h e p a p e r c o n t r a s t s w i t h e x i s t i n g mode ls o f " q u a n 

t i t y c o n s t r a i n e d e q u i l i b r i a , " i n t h a t an a r b i t r a r y r a t i o n i n g 

scheme need no t be imposed a t t h e o u t s e t . 

The scheme o f t h e p a p e r i s a s f o l l o w s . S e c t i o n 1 s e t s 

ou t t h e m o d e l , and t h e two a l t e r n a t e n o t i o n s o f e q u i l i b r i u m em

p l o y e d . C e r t a i n p r o p e r t i e s o f t h e s e e q u i l i b r i a , w h i c h w i l l be 

f a m i l i a r f r om t h e a d v e r s e s e l e c t i o n i n s u r a n c e l i t e r a t u r e , a r e a l s o 

b r i e f l y r e v i e w e d . S e c t i o n 2 d e m o n s t r a t e s t he p o s s i b i l i t y t h a t 

s t o c h a s t i c employment i s n e c e s s a r y t o t h e e x i s t e n c e o f an e q u i l i 

b r i u m . S e c t i o n 3 d e m o n s t r a t e s t h a t even when an e q u i l i b r i u m 

e x i s t s w i t h o u t randomness i n employment , such r a n d o m i z a t i o n may 

r e s u l t i n s t r i c t P a r e t o imp rovemen ts . S e c t i o n h d e m o n s t r a t e s t h a t 

r a n d o m i z a t i o n i s no t a l w a y s d e s i r a b l e . S e c t i o n 5 c o n c l u d e s . 
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I. The Mode l 

A . D e s c r i p t i o n 

I n t h i s s e c t i o n a d e s c r i p t i o n o f t he s i m p l e s t p o s s i b l e 

economy o f i n t e r e s t i s p r e s e n t e d . S i n c e even f o r t h i s s i m p l e 

economy no g e n e r a l e x i s t e n c e r e s u l t s a r e o b t a i n a b l e , no r e a l 

g e n e r a l i t y i s l o s t t h r o u g h t h i s s i m p l i f i c a t i o n . 

C o n s i d e r an economy i n w h i c h t h e r e a r e two t y p e s o f 

a g e n t s , i n d e x e d by i = 1, 2. Each agen t works ( s u p p l i e s l a b o r ) , 

and consumes a s i n g l e p r o d u c e d commod i t y . Denote t h e l a b o r s u p p l y 

o f a t y p e i a g e n t by L ^ , and t h e c o n s u m p t i o n o f t h a t a g e n t by 

C J . Type i a g e n t s ' p r e f e r e n c e s o v e r n o n n e g a t i v e c o n s u m p t i o n - l a b o r 

2 

p a i r s a r e d e s c r i b e d by a f u n c t i o n U ^ : R + + R, where t h e p r o p e r t i e s 

o f a r e s t a n d a r d : 

( i ) U 4 e C 2 

( i i ) D 1 U i ( C i , L i ) > 0 

( i i i ) D 2 U i ( C i , L i ) < 0 

( i v ) c o n c a v e , 
( D . d e n o t e s t h e p a r t i a l d e r i v a t i v e o f what f o l l o w s w i t h r e s p e c t t o 

J 

i t s j * * 1 a r g u m e n t ) . In a d d i t i o n , i f C^ a n d / o r a r e random, e a c h 

a g e n t ' s p r e f e r e n c e s a r e a d d i t i v e l y s e p a r a b l e o v e r c o n s u m p t i o n -

l a b o r p a i r s i n d i f f e r e n t s t a t e s o f n a t u r e . F i n a l l y , each agen t i s 

endowed w i t h a s i n g l e u n i t o f l a b o r , and n o t h i n g e l s e . 

P r o d u c t i o n i s c a r r i e d ou t e n t i r e l y by f i r m s , w i t h t h e r e 

b e i n g f r e e e n t r y i n t o t h e a c t i v i t y o f goods p r o d u c t i o n . F o r e a c h 

u n i t o f t y p e i l a b o r h i r e d by any f i r m , TT^ u n i t s o f t h e commodi ty 

c a n be p r o d u c e d . The ir^ a r e c o n s t a n t , and obey TT-̂  > K g . I n 

a d d i t i o n , t he v a l u e s o f t h e i are known by f i r m s . However , an 
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a g e n t ' s i n d e x i s p r i v a t e i n f o r m a t i o n , so t h a t i t i s r e v e a l e d t o 

f i r m s p r i o r t o t he a c t i v i t y o f p r o d u c t i o n i f and o n l y i f some 

o b s e r v a b l e c h a r a c t e r i s t i c o f t y p e 1 and 2 w o r k e r s d i f f e r s . We 

assume t h a t t h e o n l y such c h a r a c t e r i s t i c , p r i o r t o p r o d u c t i o n , i s 

t h e l a b o r s u p p l y o f each a g e n t . T h u s , an a g e n t ' s i n d e x i s i d e n t i 

f i a b l e by f i r m s i f , and o n l y i f , L j * L 2 i n e q u i l i b r i u m . The wage 

r a t e r e c e i v e d by e a c h w o r k e r must be a g r e e d upon p r i o r t o p r o d u c 

t i o n , so d i f f e r e n t a g e n t s r e c e i v e d i f f e r e n t wages i f * L, , . 

I f marke t outcomes d i c t a t e t h a t L-^ * L g , t h e n , each f i r m 

c a n d i s t i n g u i s h a g e n t s ' i n d i c e s . Then a g e n t s o f t y p e i r e c e i v e 

wage r a t e W J , and f i r m p r o f i t s f o r e a c h t y p e i agen t emp loyed a r e 

U . - w . ) L . , 

where we have s e l e c t e d t he p r o d u c e d good as n u m e r a i r e . On t h e 

o t h e r h a n d , i f market outcomes d i c t a t e L-^ = L ? , t h e n f i r m s c a n n o t 

d i s t i n g u i s h a g e n t s ' i n d i c e s , and t h e r e i s o n l y a s i n g l e marke t 

wage r a t e , w. S i n c e u n d e r s u c h c i r c u m s t a n c e s f i r m s wou ld be 

u n c e r t a i n abou t any a g e n t ' s i n d e x , t h i s wou ld be a random v a r i a b l e 

f r om the p o i n t o f v i ew o f t h e f i r m , a s wou ld t h e a g e n t ' s m a r g i n a l 

p r o d u c t . L e t 9 deno te t h e f r a c t i o n o f t h e p o p u l a t i o n w h i c h has 

i n d e x i = 1 . Then t h e mean o f t h i s random v a r i a b l e wou ld be TT = 

8-ir-̂  + ( 1 - 0 ) ^ 2 . In t h i s c a s e e x p e c t e d f i r m p r o f i t s p e r c a p i t a 

wou ld be 

(if - w ) L . 

F i n a l l y , a l l f i r m s a r e e x p e c t e d p r o f i t m a x i m i z e r s g i v e n t h e i n f o r 

ma t i on r e v e a l e d t o them by marke t o u t c o m e s . 
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B. S e l f - S e l e c t i o n 

We w i s h t o c o n s i d e r t h e p o s s i b i l i t y o f a b reakdown o f 

s e l f - s e l e c t i o n i n c e n t i v e s i n a n o r m a l c o m p e t i t i v e e q u i l i b r i u m . 

However , we a l s o w i s h t o c o n s i d e r t he p o s s i b i l i t y t h a t some a r 

rangements e x i s t w h i c h can i n d u c e s e l f - s e l e c t i o n among a g e n t s , 

i . e . , w h i c h i n d u c e L-̂  * L g * T h e r e f o r e , we i n t r o d u c e t h e f o l l o w i n g 

a s s u m p t i o n ( w h i c h s e r v e s a s an a n a l o g t o t h e a s s u m p t i o n t h a t 

d i f f e r e n t a g e n t s have i d e n t i c a l p r e f e r e n c e s i n t h e i n s u r a n c e 

l i t e r a t u r e ) . 

(v ) F o r any ( C , L ) e [O.WjJ X [ 0 , l ] , 

3 C 
3 L 

* •£ 
3 L 

IL c o n s t a n t IL, c o n s t a n t 
1 2 

In o t h e r w o r d s , we assume t h a t a c e r t a i n k i n d o f c o r r e l a t i o n 

e x i s t s between p r o d u c t i v i t y and p r e f e r e n c e s . In o r d e r t o j u s t i f y 

t h i s a s s u m p t i o n , one m igh t t h i n k o f t h e U ^ ( C , L ) a s i n d i r e c t u t i 

l i t y f u n c t i o n s d e r i v e d f r om a mode l o f home p r o d u c t i o n . - ^ / A g e n t s 

have s i m i l a r p r e f e r e n c e s o v e r g o o d s , bu t p r o d u c t i v i t i e s a t home 

and i n t he w o r k p l a c e a r e c o r r e l a t e d . T y p i c a l l y one wou ld t h i n k 

t h e s e p r o d u c t i v i t i e s t o be p o s i t i v e l y r e l a t e d , and i n f a c t we 

s h a l l p r i m a r i l y f o c u s on t h e c a s e i n w h i c h 

( V } 3 L 3 L 
U , c o n s t a n t U „ c o n s t a n t 
1 " 2 

I n any c a s e , i t i s t h e a t t e m p t t o f i n d s e l f - s e l e c t i o n i n c e n t i v e s 

w h i c h e x p l o i t t he c o r r e l a t i o n be tween p r e f e r e n c e s and p r o d u c t i v i t y 

w h i c h i s t he f o c u s o f t h e f o l l o w i n g a n a l y s i s . 
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C . E q u i l i b r i u m 

The e q u i l i b r i u m we e n v i s i o n i s one i n w h i c h f i r m s com

p e t e a g a i n s t each o t h e r i n o r d e r t o a t t r a c t c e r t a i n k i n d s o f 

w o r k e r s . However , i n d o i n g so t h e y f a c e c e r t a i n l i m i t a t i o n s 

imposed by t h e p r e s e n c e o f p r i v a t e i n f o r m a t i o n . T h e r e f o r e an 

e q u i l i b r i u m i s c h a r a c t e r i z e d by two f e a t u r e s . F i r s t , s i n c e t h e r e 

i s f r e e e n t r y among f i r m s , an e q u i l i b r i u m must d i s p l a y an a b s e n c e 

o f any r e n t o p p o r t u n i t i e s . S e c o n d , f i r m s may o p e r a t e o n l y on t h e 

b a s i s o f i n f o r m a t i o n t h e y d e r i v e f r om t h e d e g r e e o f s e l f - s e l e c t i o n 

among w o r k e r s . T h u s , a Nash e q u i l i b r i u m i s one i n w h i c h a l l f i r m s 

o f f e r wage -hou rs c o m b i n a t i o n s t o w o r k e r s such t h a t (a) t h e r e a r e 

no i n c e n t i v e s t o any f i r m t o o f f e r a d e v i a n t se t o f wage -hou rs 

p a c k a g e s , and (b) wage -hou rs c o m b i n a t i o n s a r e s t r u c t u r e d i n a way 

w h i c h i s c o n s i s t e n t w i t h t h e s e l f - s e l e c t i o n o f w o r k e r s ( i f t h i s 

o c c u r s ) . C o n s i s t e n t w i t h t h i s a p p r o a c h , we adop t i n t h i s s e c t i o n 

a d e f i n i t i o n o f e q u i l i b r i u m w h i c h i s f a m i l i a r f r om the a d v e r s e 

s e l e c t i o n l i t e r a t u r e ( R o t h s c h i l d and S t i g l i t z (1976)). 

D e f i n i t i o n . A n o n s t o c h a s t i c e q u i l i b r i u m i s a n o n n e g a t i v e v e c t o r 

( w 1 , w 2 , L 1 , L 2 ) s a t i s f y i n g 

1) U 1 ( w 1 L 1 , L 1 ) > U 1 ( w 2 L 2 , L 2 ) 

2) U 2 ( w 2 L 2 , L 2 ) > U 2 ( w 1 L 1 , L 1 ) 

( i f s e l f - s e l e c t i o n o b t a i n s i t i s i n c e n t i v e c o m p a t i b l e ; i f = L 2 , 

(1) and (2) h o l d t r i v i a l l y g i v e n (3)) 

3) \r± = i r i i f L x * L 2 

= TT ; i = 1,2 o t h e r w i s e . 
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( z e r o e x p e c t e d p r o f i t s ) 

k) L-j_ m a x i m i z e s U - ^ ( C ^ , L - ^ ) s u b j e c t t o (2) and 

a) C , < TT-J^L-L i f L x * L g 

b) C-L < if i f L]_ = L g . 

( i f * L 2 , ( C - ^ , L ^ ) i s max ima l f o r t y p e 1 a g e n t s o v e r t he s e t o f 

i n c e n t i v e c o m p a t i b l e c o n s u m p t i o n - l a b o r p a i r s e a r n i n g n o n n e g a t i v e 

p r o f i t s f o r t h e i r e m p l o y e r s . I f L-̂  = L 2 , (2) h o l d s t r i v i a l l y and 

t y p e 2 a g e n t s mimic t y p e 1 a g e n t s . Then t y p e 1 a g e n t s o b t a i n t h e 

max ima l ( C , L ) p a i r f o r them i n t h e s e t { ( C , L ) : C < i r L } . ) 

5) T a k i n g a s g i v e n , ( C 2 , L 2 ) i s max ima l f o r t y p e 2 a g e n t s 

i n t h e s e t { ( C , L ) : C < * 2 L 2 ; L 2 * L l * U t ( * i L i » L i ) } • 

( i f L 2 * L-p ( C 2 , L 2 ) i s max ima l f o r t y p e 2 a g e n t s s u b j e c t t o t h e 

f i r m ' s b r e a k - e v e n c o n s t r a i n t , and i s w e a k l y p r e f e r r e d t o ( C ^ , L ^ ) . } 

6) There does no t e x i s t an a l t e r n a t e q u a d r u p l e 
A A A A 

(w.. , w 2 ,1^ , L g ) w h i c h 

a ) any w o r k e r s p r e f e r t o ( w - ^ , w 2 , L ^ , L 2 ) ( i . e . , w h i c h a t t r a c t s 

any w o r k e r s , t a k i n g t h e a c t i o n s o f o t h e r f i r m s a s g i v e n ) , 

and 

b) e a r n s n o n n e g a t i v e p r o f i t s g i v e n t h e w o r k e r s i t 

a t t r a c t s . (The re i s no i n c e n t i v e t o d i s r u p t an e q u i l i 

b r i u m . ) 
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Our f i r s t r e s u l t i s t h a t i n any s u c h e q u i l i b r i u m , t h e r e 

i s no u n c e r t a i n t y r e g a r d i n g a g e n t s ' t y p e s . T h i s i s 

P r o p o s i t i o n 1 . Any e q u i l i b r i u m has L-^ * L g * 

P r o o f . Suppose t o t he c o n t r a r y t h a t t h e r e i s an e q u i l i b r i u m w i t h 

L = = L g , and t h e r e f o r e w i t h w = i f . Then by c o n d i t i o n (6) 

t h e r e i s no p a i r (w- , ,L^) p r e f e r r e d by t y p e 1 a g e n t s , and w h i c h 

r e s u l t s i n n o n n e g a t i v e p r o f i t s f o r some f i r m . In p a r t i c u l a r , 

t h e r e i s no p a i r o f " s m a l l " numbers e and 6 such t h a t 

(ifL + e , L + 5) > IL^CirL, L ) , and such t h a t f i r m s e a r n n o n -

n e g a t i v e p r o f i t s by o f f e r i n g e a d d i t i o n a l u n i t s o f t h e good i n 

exchange f o r 6 a d d i t i o n a l u n i t s o f l a b o r . However , suppose t h a t 

e , 6 > 0 , t h a t 

3_C 
3L 

< 
* 4- 8 3L U, c o n s t a n t c o n s t a n t 

1 2 
( C , L ) = ( i L , L ) ( C , L ) = ( i r L ,L ) 

and t h a t some f i r m o f f e r s e u n i t s o f a d d i t i o n a l c o n s u m p t i o n i n 

exchange f o r 6 u n i t s o f a d d i t i o n a l l a b o r . I t i s r e a d i l y v e r i f i e d 

t h a t t y p e 1 w o r k e r s a c c e p t any s u c h o f f e r , and t h a t t y p e 2 w o r k e r s 

do n o t . S i n c e any f i r m mak ing s u c h an o f f e r a t t r a c t s o n l y t y p e 1 

w o r k e r s , f o r any s u f f i c i e n t l y s m a l l e and 6 i t must e a r n p o s i t i v e 

p r o f i t s . Thus t h e r e e x i s t s an a l t e r n a t e q u a d r u p l e w h i c h r e s u l t s 

i n i n c r e a s e s i n t y p e 1 u t i l i t y , and p r o f i t s f o r some f i r m , c o n t r a 

d i c t i n g t h e i n i t i a l h y p o t h e s i s . An i d e n t i c a l argument w i t h e , 6 < 

0 a p p l i e s i f 

3_C 
3L 

> i£ 
3 L 

IL c o n s t a n t U „ c o n s t a n t 
1 2 _ 
C , L ) = ( T T L , L ) ( C , L ) = ( T T L , L ) 
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The r e s u l t i n g c o n t r a d i c t i o n e s t a b l i s h e s t h e p r o p o s i t i o n . 

The second r e s u l t i s t h a t i f an e q u i l i b r i u m e x i s t s , ( l ) 

h o l d s w i t h s t r i c t i n e q u a l i t y f o r t h e e q u i l i b r i u m v a l u e s . T h i s i s 

P r o p o s i t i o n 2 . I n an e q u i l i b r i u m , i f one e x i s t s , 

U 1 ( I T 1 L 1 , L 1 ) > U-j^TTgLg .Lg). 

P r o o f . Suppose U 1 ( i r 2 L 2 ' T j 2 ^ = u i ( i r i L 1 , b 1 ) i n e q u i l i b r i u m . I t i s 

e a s i l y v e r i f i e d t h a t ( l ) can be b i n d i n g o n l y i f (2) i s b i n d i n g i n 

e q u i l i b r i u m . T h e r e f o r e , under t h e s u p p o s i t i o n , 

U l ^ i r l L l ' L l ^ = ^ ( i rgLg .Lg) 

U 2 ( I T - L L 1 , L 1 ) = U 2 ( T T 2 L 2 , L 2 ) 

i n e q u i l i b r i u m . Bu t t h e n suppose some f i r m o f f e r s a l l i t s e m p l o y 

ees ( r e g a r d l e s s o f t ype ) t h e ( C , L ) p a i r 

( C , L ) = [ X i r ^ + ( l - X ) i r 2 L 2 , X I ^ + ( l - X ) L ] ; X e ( 0 , l ) . 

T h e n , by c h o o s i n g 

X i r ^ + ( 1 - X ) T T 2 L 2 

w i = ~ ~ XL;~+ ( I - X ) L ~ ; 1 = 1 ' 2 ' 

w h i c h i s t he i m p l i c i t wage a s s o c i a t e d w i t h ( C , L ) , and l e t t i n g X 

a p p r o a c h z e r o , we s e e t h a t 

l i m w. = IT ; i = 1 , 2 . 
X + 0 1 

T h e r e f o r e , s i n c e w^ v a r i e s c o n t i n u o u s l y w i t h X, f o r X 

s u f f i c i e n t l y s m a l l , w^ = w 2 i s a r b i t r a r i l y n e a r T T 2 . Bu t t h e n some 

f i r m c o u l d o f f e r t he q u a d r u p l e (v^,Vg,L^ = L, L 2 = L) f o r some X 

n e a r z e r o , and i f t h i s a t t r a c t s a l l w o r k e r s , e a r n p o s i t i v e p r o 

f i t s . Bu t t h i s o f f e r w i l l a t t r a c t a l l w o r k e r s , s i n c e by c o n c a v i t y 

o f t h e U±T 
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U-jjAirL-L + ( 1 - X ) T T 2 L 2 , X I ^ + ( l - X ) L 2 l > 

t J i ^ i r l L l ' L l ^ = ^ ( i T g L g j L g ) . 

However , t h i s c o n t r a d i c t s t h e a s s u m p t i o n t h a t t h e i n i t i a l v a l u e s 

c o n s t i t u t e d an e q u i l i b r i u m , and e s t a b l i s h e s t h e p r o p o s i t i o n . 

The above p r o p o s i t i o n s a r e i m p o r t a n t f o r two r e a s o n s . 

F i r s t , p r o p o s i t i o n 1 e s t a b l i s h e s t h a t i n any e q u i l i b r i u m , a l l 

u n c e r t a i n t y i s r e s o l v e d by marke t o u t c o m e s . S e c o n d , t o g e t h e r t h e 

two p r o p o s i t i o n s p e r m i t a s i m p l e c h a r a c t e r i z a t i o n o f a n o n s t o 

c h a s t i c e q u i l i b r i u m . S i n c e any c a n d i d a t e e q u i l i b r i u m has L 1 * L 2 , 

any such ( L - ^ , L 2 ) p a i r must be o p t i m a l among t h e s e t o f a l l p a i r s 

s a t i s f y i n g t h e z e r o p r o f i t c o n d i t i o n s and t h e s e l f - s e l e c t i o n 

c o n s t r a i n t (2) . ( C o n s t r a i n t ( l ) i s n e v e r b i n d i n g i n 

e q u i l i b r i u m . ) I f t h i s were no t t h e c a s e , some f i r m c o u l d d i s r u p t 

t h e c a n d i d a t e e q u i l i b r i u m w h i l e m a i n t a i n i n g L-^ * L 2 » T h e r e f o r e , 

t h e o n l y way i n w h i c h an e q u i l i b r i u m c o u l d be d i s r u p t e d i s i f some 

f i r m c o u l d o f f e r a q u a d r u p l e w i t h L-̂  = L 2 (and w-̂  = w 2 ) w h i c h 

e a r n s n o n n e g a t i v e p r o f i t s g i v e n t h e w o r k e r s i t a t t r a c t s . M o r e 

o v e r , any such q u a d r u p l e c o u l d o n l y be p r o f i t a b l e i f i t a t t r a c t e d 

t y p e 1 a g e n t s . But t h e s e a g e n t s can be a t t r a c t e d o n l y i f 

max U, ( T T L , L ) > U, (IT-, L , , L n ) 
{ L } 

f o r t h e e q u i l i b r i u m v a l u e o f L-^. T h e r e f o r e a n o n s t o c h a s t i c 

e q u i l i b r i u m , i f i t e x i s t s , i s a s o l u t i o n t o t h e c o n s t r a i n e d m a x i 

m i z a t i o n p r o b l e m ? / 
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(T) max U-^CTT-^L^ ,L j ) s u b j e c t t o 

{ L x } 

(Ta) U g ^ I ^ I ^ ) < U 2 ( T T 2 L * , L * ) 

(Tb) u i ^ 1 T l L l » L l ^ > m a x U 1 ( * I » i » I » i ) 

{L^} 

(7c) U X ( T T 2 L * , L * ) < U X ( i r 1 L 1 , L 1 ) 

(7d) L 2 = L * , v ± = i r i s L i < 1, 

where L * i s t h e m a x i m i z i n g v a l u e o f U 2 ( T T 2 L 2 , L 2 ) . 

G i v e n t h i s c h a r a c t e r i z a t i o n o f an e q u i l i b r i u m , i t i s now 

easy t o see when an e q u i l i b r i u m w i l l f a i l t o e x i s t . The p r o b l e m 

(7) i s s i m p l y t h e m a x i m i z a t i o n o f a c o n t i n u o u s f u n c t i o n o v e r t h e 

compact s e t d e f i n e d by (7a) - (7d). T h e r e f o r e , a s o l u t i o n w i l l 

e x i s t u n l e s s (7a) - (7d) d e f i n e an empty s e t . T h i s i s , i n f a c t , a 

p o s s i b i l i t y f o r two r e a s o n s . The f i r s t i s t h a t t h e r e may be no 

v a l u e o f s i m u l t a n e o u s l y s a t i s f y i n g (7a) and (7b). S u c h a 

s i t u a t i o n a r i s e s , f o r i n s t a n c e , i n examp le 1 b e l o w . The second i s 

t h a t t h e r e may be no v a l u e s o f L-j_ s i m u l t a n e o u s l y s a t i s f y i n g (7a) 

and (7c). T h i s p r o b l e m w i l l no t a r i s e , h o w e v e r , i f 

> i° 
U, = c o n s t a n t 

1 — — ~ 2 

U„ = c o n s t a n t 

f o r t h e e q u i l i b r i u m v a l u e s o f In and L p . I t i s e a s i l y c h e c k e d 

t h a t f o r a l l o f t he s i t u a t i o n s d i s c u s s e d be low (8) i s s a t i s f i e d , 

and hence we l a r g e l y i g n o r e (7c) i n subsequen t d i s c u s s i o n . 
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An Unemployment E q u i l i b r i u m 

The e q u i l i b r i u m n o t i o n advanced above i s o f i n t e r e s t 

because i t i s c a p a b l e o f g e n e r a t i n g unemployment o f l a b o r as an 

e q u i l i b r i u m ou tcome. I n p a r t i c u l a r , l e t L * = 

argmax [U-^(TT^L^ , L - ^ ) ] . Then L * i s commonly" te rmed t h e n o t i o n a l 

s u p p l y o f l a b o r f o r t y p e 1 a g e n t s . I f L-^ < L * i n e q u i l i b r i u m , 

t h i s i s t he s t a n d a r d usage o f t h e t e r m unemployment . Then we have 

P r o p o s i t i o n 3 » I f ( 2 ) h o l d s w i t h e q u a l i t y i n e q u i l i b r i u m and i f 

3 C 

U^ c o n s t a n t 

i n e q u i l i b r i u m , t h e r e i s unemployment o f t y p e 1 l a b o r . 

The p r o o f o f t h i s p r o p o s i t i o n i s t r i v i a l . An e q u i l i b r i u m i n w h i c h 

Lj_ < L * i s d e p i c t e d i n F i g u r e 1 . In t h i s f i g u r e , t he l o c i l a b e l 

l e d U. a r e t y p e i i n d i f f e r e n c e c u r v e s , and t h e r a y s C = TT^L a r e 

t h e z e r o p r o f i t l o c i . P o i n t A i s t h e e q u i l i b r i u m p o s i t i o n f o r 

t y p e 2 a g e n t s , w h i c h i s m e r e l y t he o p t i m a l ( C , L ) p a i r f o r t h e s e 

a g e n t s among t h o s e f o r w h i c h t h e i r emp loye rs " b r e a k e v e n . " P o i n t 

B i s t he e q u i l i b r i u m p o s i t i o n f o r t y p e 1 a g e n t s . I t i s t he m a x i 

ma l ( C , L ) p a i r f o r them among t h e s e t o f p a i r s t h a t b r e a k even f o r 

t h e i r e m p l o y e r s , and t h a t a r e no t p r e f e r r e d t o p o i n t A by t y p e 2 

a g e n t s . I t w i l l be no ted t h a t t h e e q u i l i b r i u m v a l u e o f i s l e s s 

t h a n L * , w h i c h i n d i c a t e s t h a t t h i s i s an e q u i l i b r i u m w i t h u n 

employment , a s c l a i m e d . 

D e f i n i t i o n . A n o n s t o c h a s t i c unemployment e q u i l i b r i u m i s a n o n s t o 

c h a s t i c e q u i l i b r i u m w i t h < L * . 

As someth ing o f a d i g r e s s i o n , i t i s u s e f u l t o r e f l e c t 

b r i e f l y on t he c h a r a c t e r i s t i c s o f t h e unemployment e q u i l i b r i u m 



F i g u r e 1 

An Unemployment E q u i l i b r i u m 
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d e p i c t e d i n F i g u r e 1 . In p a r t i c u l a r , i t w i l l be no ted t h a t f i r m s 

s i m p l y s e l e c t a s t h e l e v e l o f h o u r s worked by t y p e 1 a g e n t s . 

I n s p e c t i o n i n d i c a t e s t h a t t h e p r e f e r e n c e s o f t y p e 1 a g e n t s p l a y no 

r o l e i n t h i s d e t e r m i n a t i o n ( a l t h o u g h t h e y a r e i m p o r t a n t f o r e x i s t 

ence o f e q u i l i b r i u m , a s we s h a l l s e e ) . Thus f i r m s s e t employment 

l e v e l s more l e s s u n i l a t e r a l l y f o r t h i s s e t o f w o r k e r s . T h i s 

f e a t u r e o f t h e a n a l y s i s i s r e m i n e s c e n t o f s t a n d a r d " K e y n e s i a n " 

m o d e l s , bu t w i t h t h e d i f f e r e n c e t h a t a l l p r i c e s h e r e a r e f l e x i b l e , 

and t h a t q u a n t i t y r a t i o n i n g schemes a r i s e e n d o g e n o u s l y i n e q u i l i 

b r i u m . 

A second p o i n t o f no te i s t h a t i n F i g u r e 1 h i g h p r o d u c 

t i v i t y w o r k e r s a r e unemp loyed . T h i s i s a g e n e r a l f e a t u r e o f an 

unemployment e q u i l i b r i u m and a t f i r s t b l u s h may seem a c o n t r a f a c -

t u a l i m p l i c a t i o n o f t h e m o d e l . However , c o n s i d e r t h e breakdown o f 

d a t a on a v e r a g e h o u r s and a v e r a g e h o u r l y e a r n i n g s p r o v i d e d by t h e 

Economic R e p o r t o f t h e P r e s i d e n t ( l98l, p . 2 7 3 ) . E x c l u d i n g a g r i 

c u l t u r a l w o r k e r s and w o r k e r s i n w h o l e s a l e and r e t a i l t r a d e s , we 

a r e l e f t w i t h p r o d u c t i o n w o r k e r s d i v i d e d i n t o two g r o u p s ; m a n u f a c 

t u r i n g and c o n s t r u c t i o n . W o r k e r s i n m a n u f a c t u r i n g t y p i c a l l y ea rn 

75 t o 80 p e r c e n t o f t h e a v e r a g e h o u r l y e a r n i n g s o f c o n s t r u c t i o n 

w o r k e r s . I n a d d i t i o n , t he l a r g e s t v a l u e f o r a v e r a g e week l y h o u r s 

i n c o n s t r u c t i o n i n t h e p o s t w a r p e r i o d i s 38.9 The s m a l l e s t s u c h 

v a l u e i n m a n u f a c t u r i n g i s 3 9 * 1 * T h u s , t h i s c h a r a c t e r i s t i c o f t h e 

unemployment e q u i l i b r i u m , t h a t w o r k e r s w i t h h i g h wages work r e l a 

t i v e l y few h o u r s , i s b r o a d l y c o n s i s t e n t w i t h U . S . d a t a . 
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S t o c h a s t i c E q u i l i b r i a 

I t i s t h e c a s e , t h e n , t h a t t h e o p e r a t i o n o f s e l f - s e l e c 

t i o n mechanisms may r e q u i r e t h e p r e s e n c e o f unemployment i n a way 

w h i c h i s c o n s i s t e n t w i t h a c t u a l e x p e r i e n c e . Y e t , t h u s f a r , we 

have done n o t h i n g t o i n d i c a t e t h a t s u c h s e l f - s e l e c t i o n mechanisms 

may d i c t a t e random employment p r o s p e c t s . As a b e g i n n i n g i n t h i s 

d i r e c t i o n we d e f i n e a s t o c h a s t i c e q u i l i b r i u m . The i d e a b e h i n d 

t h i s e q u i l i b r i u m c o n c e p t i s as f o l l o w s . T h e r e i s a f i n i t e and 

g i v e n s e t o f s t a t e s S , w i t h t y p i c a l e l emen t s . A s s o c i a t e d w i t h 

e a c h e lement o f S i s a n o n n e g a t i v e q u a d r u p l e (w-^(s) , w 2 ( s ) , L - ^ ( s ) , 

L p ( s ) ) , w h i c h r e p r e s e n t s t h e w a g e - h o u r s p a c k a g e s f i r m s o f f e r i n 

s t a t e s . I n a d d i t i o n , f i r m s a r e p e r m i t t e d t o c h o o s e a v e c t o r o f 

p r o b a b i l i t i e s t h a t t h e y w i l l o f f e r a p a r t i c u l a r s e t o f wage and 

employment o p p o r t u n i t i e s . T h e r e f o r e , f i r m s c h o o s e t h e v e c t o r p ( s ) 

o f p r o b a b i l i t i e s t h a t a p a r t i c u l a r s t a t e o c c u r s . In o t h e r w o r d s , 

we a l l o w f i r m s t o employ m ixed s t r a t e g i e s , and t o choose t h e 

p r o b a b i l i t y o f p l a y i n g c e r t a i n s t r a t e g y . 

D e f i n i t i o n . A s t o c h a s t i c e q u i l i b r i u m i s a mapping 

[ w 1 ( s ) , w 2 ( s ) , L 1 ( s ) , L 2 ( s ) , p ( s ) ] : S + R^ x [ 0 , l ] s a t i s f y i n g 

(9) I p ( s ) U 1 [ w 1 ( s ) L 1 ( s ) , L 1 ( s ) ] > 

I p ( s ) U 1 [ w 2 ( s ) L 2 ( s ) , L 2 ( s ) l 

s 
(10) I p ( s ) U 2 ( w 2 ( s ) L 2 ( s ) , L 2 ( s ) l > 

s 
I p ( s ) U 2 [ w 1 ( s ) L 1 ( s ) , L 1 ( s ) ] 
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[ l l ) w^ ( s ) = TT^ v seS i f L-^(s) * L 2 ( s ) f o r some s , 

w ^ s ) = v v seS i f L - ^ s ) = L 2 ( s ) 

[12) p ( s ) and L-j_(s); seS max im ize 

I p ( s ) U 1 [ w 1 ( s ) L 1 ( s ) , L 1 ( s ) 

s u b j e c t t o ( 1 0 ) , ( l l ) , and 

I p ( s ) = 1 . 
S 

(13) i f L 2 ( s ) * L - ^ s ) f o r some s e S , t h e n [ C 2 ( s ) , L 2 ( s ) ] i s 

max ima l f o r t y p e 2 a g e n t s o v e r t h e s e t { [ C 2 ( s ) , L 2 ( s ) ] : 

C 2 ( s ) < T T 2 L 2 ( S ) } v s e S . 

(lk) There does no t e x i s t an a l t e r n a t e mapping 
A A - \ A A 

[w 1 ( s ) , w 2 ( s ) , ^ ( s ) , L 2 ( s ) , p ( s ) ] w h i c h 

a) a t t r a c t s any w o r k e r s , and 

b) g i v e n t h e w o r k e r s i t a t t r a c t s , e a r n s n o n n e g a t i v e 

p r o f i t s . 

C o n d i t i o n s (9) and (10) a r e t h e i n c e n t i v e c o m p a t i b i l i t y r e s t r i c 

t i o n s , c o n d i t i o n s (12) and (13) r e q u i r e t h a t t h e L ^ s ) and p ( s ) 

have c e r t a i n o p t i m a l i t y p r o p e r t i e s , ( l l ) r e q u i r e s z e r o p r o f i t s i n 

e a c h s t a t e , and ( l^ i ) i s t h e u s u a l Nash e q u i l i b r i u m c o n d i t i o n . The 

o n l y one o f t h e s e c o n d i t i o n s w h i c h r e q u i r e s comment i s ( l l ) . I n a 

s t o c h a s t i c e q u i l i b r i u m , f i r m s o f f e r w o r k e r s an employment -wage 

l o t t e r y . In o r d e r t h a t f i r m s no t have an i n c e n t i v e t o i n c o r r e c t l y 

r e p o r t t h e outcome o f t h i s l o t t e r y , o r t o " f i x " i t i n some way, i t 

i s n e c e s s a r y t h a t t h e y be i n d i f f e r e n t c o n c e r n i n g i t s o u t c o m e , 
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i . e . , t h a t t h e r e be z e r o p r o f i t s i n each s t a t e (as opposed t o z e r o 

e x p e c t e d p r o f i t s ) . T h i s , i n t u r n , r e q u i r e s w^(s) = ir^ ( o r w^ ( s ) 

= TT) v s e S . 

The r e s u l t s o b t a i n e d f o r a n o n s t o c h a s t i c e q u i l i b r i u m 

c a r r y o v e r w i t h o n l y t r i v i a l m o d i f i c a t i o n s . In p a r t i c u l a r , any 

e q u i l i b r i u m has L-^(s) * L 2 ( s ) f o r some s e S , i f (10) h o l d s w i t h 

e q u a l i t y t h e r e c a n be unemployment o f l a b o r i n some s t a t e , and (9 ) 

n e v e r h o l d s w i t h e q u a l i t y i n e q u i l i b r i u m . I t i s a l s o t he c a s e 

t h a t f o r t he same r e a s o n s a s p r e v i o u s l y , an e q u i l i b r i u m ( i f i t 

e x i s t s ) i s a s o l u t i o n t o t h e p r o b l e m 

(15) max I p ( s ) ^ k ^ s ) . ^ ( s ) ] 

s u b j e c t t o 

(15a) E U 2 [ * 1 L 1 ( s ) , L 1 ( s ) ] < U 2 U 2 L * , L * ] 

(15b) E U 1 U 1 L 1 ( s ) , L 1 ( s ) ] > ^ [ i r g L ^ . L * ] 

(15c) E U 1 [ i r 1 L 1 ( s ) , L 1 ( s ) l > [max M w L , , L , ) ] 

{L j } 

( I 5d ) I p ( s ) = 1 
S 

( I 5 e ) L 2 = L* , w t = 1 r i , L± < 1 , 

by c h o i c e o f [L-^(s) , p ( s ) ] ; s e S . 

We have s i m p l i f i e d t h e f o r m u l a t i o n o f t h i s p r o b l e m by n o t i n g t h a t 

s i n c e U 2 i s c o n c a v e , L 2 w i l l n e v e r be random i n e q u i l i b r i u m , and 

t h a t any mapping w h i c h p o t e n t i a l l y d i s r u p t s t he c a n d i d a t e e q u i l i 

b r i u m need no t have L-, random, s i n c e U, i s c o n c a v e . I t w i l l a l s o 
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be no ted t h a t t h e s o l u t i o n o f ( 1 5 ) , i f i t e x i s t s , has L-j^s) c o n 

s t a n t -v s u n l e s s (15a) h o l d s w i t h e q u a l i t y . T h u s , t h e r e w i l l be 

no r a n d o m i z a t i o n o f employment p r o s p e c t s u n l e s s (a) t h e r e i s o v e r 

o r underemployment a s s o c i a t e d w i t h t h e c o r r e s p o n d i n g n o n s t o c h a s t i c 

e q u i l i b r i u m , o r (b) no n o n s t o c h a s t i c e q u i l i b r i u m e x i s t s . F i n a l l y , 

D e f i n i t i o n . A s t o c h a s t i c unemployment e q u i l i b r i u m i s an e q u i l i 

b r i u m where L-^(s) < L * ( s ) f o r some s e S . 

We a r e now p r e p a r e d t o examine t h e r o l e s t h a t r a n d o m i z e d 

employment p r o s p e c t s can p e r f o r m i n t h i s s e t t i n g . 

I I . S t o c h a s t i c Employment and E x i s t e n c e o f E q u i l i b r i u m 

In t h i s s e c t i o n i t i s e s t a b l i s h e d t h a t r a n d o m i z e d em

p loymen t i s r e q u i r e d f o r an e q u i l i b r i u m t o e x i s t i n some e c o n o 

m i e s . In p a r t i c u l a r , 

P r o p o s i t i o n h. The re e x i s t economies w h i c h have no n o n s t o c h a s t i c 

e q u i l i b r i u m , bu t f o r w h i c h s t o c h a s t i c e q u i l i b r i a e x i s t . 

T h i s p r o p o s i t i o n may be e s t a b l i s h e d by means o f an e x a m p l e . The 

l i n e o f argument i s t o show t h a t a p a r t i c u l a r economy has no 

n o n s t o c h a s t i c e q u i l i b r i u m . I t i s t hen d e m o n s t r a t e d t h a t t h e r e 

e x i s t s some a r rangemen t w i t h random employment w h i c h c a n n o t be 

d i s r u p t e d by any a l l o c a t i o n w i t h L-^(s) = L 2 ( s ) v s . T h i s e s t a b 

l i s h e s t h e p r o p o s i t i o n . 

Example 1. P r e f e r e n c e s a r e g i v e n by U- , (C ,L ) = qC - L , and U p ( C , L ) 

= <J>C - ( 1 / 2 ) ( L + l ) 2 . P a r a m e t e r v a l u e s obey <|> = 2 , q = 2 / 3 , •n1 = 3 , 

ITp = 1. Then i t i s r e a d i l y v e r i f i e d t h a t i n any a r rangemen t w i t h 

L± * L 2 , (2) h o l d s w i t h e q u a l i t y . T h e r e f o r e , (2) - (5) and t h e 

f a c t t h a t t h e L± m u s t obey L± < 1 i m p l y t h a t t h e c a n d i d a t e e q u i l i -
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b r i u m v a l u e s o f and Lp a r e I « = 1/10, Lp = 1. The u t i l i t y -

l e v e l f o r t y p e 1 a g e n t s a s s o c i a t e d w i t h t h i s a r rangemen t i s U-̂  = 

1/10. However , suppose t h a t 9 = .3285. Then t h i s a r rangemen t 

c a n n o t be an e q u i l i b r i u m , s i n c e s e t t i n g w-̂  = Wp = TT = 1.657, and 

Li = L2 = 1 r e s u l t s i n z e r o p r o f i t s , and i n U-j_ > 1/10. ( i t a l s o 

r e s u l t s i n u t i l i t y i n c r e a s e s f o r t y p e 2 a g e n t s . ) Bu t no e q u i l i 

b r i u m can have L-̂  = L p , so no n o n s t o c h a s t i c e q u i l i b r i u m e x i s t s f o r 

t h i s examp le . 

Now suppose t h a t some f i r m o f f e r s L = 0 w i t h p r o b a b i l i t y 

.895, and employment l e v e l L = 1 w i t h p r o b a b i l i t y .105« Then t h e 

e x p e c t e d u t i l i t y l e v e l f o r a t y p e 1 w o r k e r a c c e p t i n g t h i s a r r a n g e 

ment i s EU-j_ = .105 > max U 1 ( T T L , L ) = .10^7. The e x p e c t e d u t i l i t y 

l e v e l f o r a t y p e 2 w o r k e r a c c e p t i n g t h i s a r rangement (and r e c e i v 

i n g wage r a t e w-̂  = 3) wou ld be EUp = - . 0 3 < max Up(TTpLp , Lp ) = 0. 

T h u s , t y p e 2 w o r k e r s do no t a c c e p t s u c h an a r r a n g e m e n t , w h i l e t y p e 

1 w o r k e r s d o . T h e r e f o r e , t h i s o f f e r by a f i r m r e s u l t s i n z e r o 

p r o f i t s , and canno t be d i s r u p t e d by any a r rangement w i t h L-^ = 

L p . S i n c e t h e e q u i l i b r i u m a r rangemen t r e s u l t s i n g r e a t e r e x p e c t e d 

t y p e 1 u t i l i t y , t h i s canno t be d i s r u p t e d e i t h e r . T h u s , a s t o c h a 

s t i c e q u i l i b r i u m e x i s t s f o r t h i s economy, e s t a b l i s h i n g t h e p r o 

p o s i t i o n . 

I t may no t be c l e a r f r om Example 1 why r a n d o m i z a t i o n o f 

employment can l e a d t o t h e e x i s t e n c e o f an e q u i l i b r i u m . The u s u a l 

r o l e p l a y e d by r a n d o m i z a t i o n i s t o " c o n v e x i f y " an economy. How

e v e r , w h i l e t h e r e a r e n o n c o n v e x i t i e s a s s o c i a t e d w i t h t h e i n c e n t i v e 

c o m p a t i b i l i t y c o n d i t i o n s i n o u r economy, t h e s e a r e no t t he s o u r c e 

o f t he n o n e x i s t e n c e p r o b l e m . R a t h e r t h i s p r o b l e m l i e s w i t h t h e 
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f a c t t h a t f o r some e c o n o m i e s , such a s t h a t o f example 1, (7a) and 

(7b) d e f i n e a s e t o f L-̂  v a l u e s w h i c h i s empty . R a n d o m i z a t i o n o f 

p r o d u c e s e x i s t e n c e as f o l l o w s , t h e n . F o r t h e economy o f exam

p l e 1, t y p e 1 a g e n t s a r e r i s k n e u t r a l , and t y p e 2 a g e n t s a r e r i s k 

a v e r s e . M o r e o v e r , t he e x p e c t e d u t i l i t y o f t y p e 1 a g e n t s i n c r e a s e s 

w i t h E L - ^ ( s ) . T h e r e f o r e , i f E L ^ ( s ) c a n be i n c r e a s e d , w h i l e t h e 

L-^(s) v a l u e s a r e c h o s e n " f a r enough a p a r t , " EU-^ [ ir^L-^(s) ,L -^ (s ) ] c a n 

be i n c r e a s e d w i t h o u t v i o l a t i n g (15a). I f i t i s i n c r e a s e d s u f f i 

c i e n t l y , (l5a) and (l5c) no l o n g e r d e f i n e an empty s e t o f v a l u e s 

{ L ^ ( s ) } ; s e S . F o r t h e p a r a m e t e r s o f example 1, such c h o i c e s o f 

L-^(s) a r e p o s s i b l e when # S = 2, so r a n d o m i z a t i o n o f employment 

p r o s p e c t s p e r m i t s an e q u i l i b r i u m t o e x i s t . 

Note t h a t f o r t h i s economy, t h e n , random employment 

p r o s p e c t s ( w i t h unemployment i n some s t a t e ) a r e a n e c e s s a r y f e a 

t u r e o f an e q u i l i b r i u m . T h i s i s t r u e d e s p i t e t h e f a c t t h a t (a) i n 

any e q u i l i b r i u m t h e r e i s no u n c e r t a i n t y abou t any a g e n t ' s i n d e x 

(L - I (s ) * L 2 ( s ) f o r some s ) , and (b) t h e r e i s no randomness o f 

p r e f e r e n c e s , endowments, o r t e c h n o l o g y . I t i s no t t h e c a s e , 

howeve r , t h a t r a n d o m i z a t i o n o f employment a l w a y s r e s u l t s i n e x i s t 

ence o f e q u i l i b r i u m . No e q u i l i b r i u m a t a l l need e x i s t f o r t h e 

economy p r e s e n t e d , a s a s u i t a b l e r e i n t e r p r e t a t i o n o f P r e s c o t t and 

Townsend (l98l) i n d i c a t e s . 

I t i s a l s o t h e c a s e t h a t r a n d o m i z a t i o n o f employment 

p r o s p e c t s may be d e s i r a b l e i n and o f i t s e l f ( i . e . , even t h o u g h i t 

i s no t n e c e s s a r y f o r e x i s t e n c e ) . T h i s i s t h e s u b j e c t o f t h e n e x t 

s e c t i o n . 
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I I I . The D e s i r a b i l i t y o f Random Employment 

I n t h i s s e c t i o n i t i s e s t a b l i s h e d t h a t f o r an economy i n 

a n o n s t o c h a s t i c unemployment e q u i l i b r i u m , r a n d o m i z a t i o n o f e m p l o y 

ment may r e s u l t i n s t r i c t P a r e t o imp rovemen ts . As a c o r r o l l a r y , 

t h e n , t h e c o n c e p t o f a s t o c h a s t i c e q u i l i b r i u m s u g g e s t s t h a t any 

s u c h economy i s c o m p e l l e d t o f a c e random employment p r o s p e c t s i n 

e q u i l i b r i u m . In p a r t i c u l a r , we e s t a b l i s h , 

P r o p o s i t i o n 5» T h e r e e x i s t economies w h i c h have a n o n s t o c h a s t i c 

e q u i l i b r i u m , and a P a r e t o s u p e r i o r s t o c h a s t i c e q u i l i b r i u m . 

The l i n e o f argument i s t o p r e s e n t a sample economy w i t h a n o n s t o 

c h a s t i c e q u i l i b r i u m . I t i s t h e n d e m o n s t r a t e d t h a t r a n d o m i z a t i o n 

o f employment r e s u l t s i n s t r i c t P a r e t o improvement . By i m p l i c a 

t i o n , t h e n , t h e r e e x i s t s a P a r e t o s u p e r i o r s t o c h a s t i c e q u i l i 

b r i u m . We e s t a b l i s h t h e p r o p o s i t i o n by example o n l y , a s i t i s 

d e m o n s t r a t e d be low t h a t p r o p o s i t i o n 5 does no t h o l d g e n e r a l l y . 

Example 2 . The economy o f t h i s example i s t h e same a s 

t h a t o f examp le 1 , w i t h t h e e x c e p t i o n t h a t 0 = 1/h. I t i s c l e a r 

t h a t t h e c a n d i d a t e n o n s t o c h a s t i c e q u i l i b r i u m p a i r i s s t i l l L-̂  = 

1 / 1 0 , 1>2 = 1 5 and t h a t t h i s s t i l l r e s u l t s i n U-̂  = 1 / 1 0 . However , 

i t i s now the c a s e t h a t 1/10 > max U-]_(TrL,L) = 0 , so t h a t t h i s 

c a n d i d a t e p a i r i s , i n f a c t , a n o n s t o c h a s t i c (unemployment) e q u i l i 

b r i u m p a i r . I t i s no t a s t o c h a s t i c e q u i l i b r i u m p a i r , howeve r . To 

see t h i s , suppose t h a t some f i r m o f f e r e d an employment l o t t e r y 

( p a y i n g wages e q u a l t o o f L = 1 w i t h p r o b a b i l i t y . 1 0 5 , and L = 

0 w i t h p r o b a b i l i t y . 8 9 5 . Then EU1 = .105 > 1/10 = U ^ i t ^ ,L±), 

and t he e x p e c t e d u t i l i t y t o a t y p e 2 agen t a c c e p t i n g t h i s o f f e r 
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wou ld be EUg = - .03 < 0 = max Ugd r ^Lp »^2^ * T h e r e f o r e , o n l y t y p e 

1 a g e n t s wou ld a c c e p t t he p r o f f e r e d l o t t e r y , and i t wou ld ea rn 

z e r o p r o f i t s i n e a c h s t a t e . Thus by c o n d i t i o n (lk), = 1 / 1 0 , Lp 

= 1 ( w i t h p r o b a b i l i t y one) c a n n o t be a s t o c h a s t i c e q u i l i b r i u m . 

The s t o c h a s t i c e q u i l i b r i u m f o r t h i s economy, i f i t e x i s t s , must 

have random employment o f t y p e 1 l a b o r . F i n a l l y , t h i s e q u i l i b r i u m 

must e x i s t , s i n c e i t has EU-^ > 1/10 > max U-^ir L , L ) . No te a l s o 

t h a t t h e e q u i l i b r i u m has EUp = 0 , so t h a t i t r e s u l t s i n l e v e l s o f 

p r o f i t s and t y p e 2 u t i l i t y i d e n t i c a l t o t h e n o n s t o c h a s t i c e q u i l i 

b r i u m . I t a l s o r e s u l t s i n an i n c r e a s e i n t y p e 1 u t i l i t y , so t h a t 

i t P a r e t o dom ina tes t he n o n s t o c h a s t i c e q u i l i b r i u m . T h i s e s t a b 

l i s h e s t h e p r o p o s i t i o n . 

P r o p o s i t i o n 5 i n d i c a t e s t h a t r andomized employment p r o 

s p e c t s may be d e s i r a b l e , even when a n o n s t o c h a s t i c e q u i l i b r i u m 

e x i s t s . T o g e t h e r p r o p o s i t i o n s h and 5 i n d i c a t e t h a t " e x t r a n e o u s 

u n c e r t a i n t y " i n employment p r o s p e c t s may be e s s e n t i a l t o t h e 

e x i s t e n c e o f an e q u i l i b r i u m , and t h a t even when i t i s n o t , may be 

b o t h s o c i a l l y d e s i r a b l e , and p r i v a t e l y d e s i r a b l e f r om t h e p o i n t o f 

v i e w o f e v e r y i n d i v i d u a l i n an economy. 

I t r e m a i n s t o i n d i c a t e what c a n be s a i d abou t t h e f o r m 

o f t h e g e n e r a l s o l u t i o n t o ( 1 5 ) . T h i s i s t h e s u b j e c t o f s e c t i o n 

k. 

I V . The G e n e r a l Case 

I n t h i s s e c t i o n we t a k e up two i s s u e s . The f i r s t i s why 

unemployment r i s k a p p e a r s t o be bo rne i n e q u i t a b l y i n t h e p o p u l a 

t i o n . The second i s why i t i s d i f f i c u l t t o make g e n e r a l s t a t e -



- 2h -

merits c o n c e r n i n g when random employment w i l l be an e q u i l i b r i u m 

ou tcome. 

A . Employment R i s k 

C l e a r l y any s t o c h a s t i c e q u i l i b r i u m where employment i s 

s t a t e dependent has t y p e 1 w o r k e r s b e a r i n g t h e e n t i r e r i s k o f 

unemployment . T h i s i s s i m p l y t h e a n a l o g i n ou r economy o f t h e 

s t a n d a r d e x t e r n a l i t y imposed by one g r o u p on a n o t h e r i n mode ls o f 

a s y m m e t r i c i n f o r m a t i o n . However , t h e r e i s more t h a t can be s a i d 

abou t t he a l l o c a t i o n o f t h i s employment r i s k . In p a r t i c u l a r , an 

e x a m i n a t i o n o f t h e o p t i m i z a t i o n p r o b l e m (15) i n d i c a t e s t h a t i n any 

e q u i l i b r i u m where s t o c h a s t i c employment i s an ou tcome, (15a) i s 

b i n d i n g . T h e r e f o r e , t h e l e v e l o f employment i n e a c h s t a t e i s s e t 

as i f t y p e 1 and 2 a g e n t s were b o t h b e a r i n g employment r i s k . 

M o r e o v e r , t h e f i r s t o r d e r c o n d i t i o n s a s s o c i a t e d w i t h o p t i m a l 

s e l e c t i o n o f L-^(s) a r e ( f o r an i n t e r i o r opt imum) 

^ D L U 1 U 1 L 1 ( s ) , L 1 ( s ) ] D L U 2 U 1 L 1 ( s ) , L 1 ( s ) ] 

D L U 1 [ 7 r 1 L L ( s , ) , L 1 ( s ' ) ] [ i r ^ f s * ) . L ^ s ' ) | 

v s , s ' e S . 

T h u s , a t an i n t e r i o r op t imum, t h e v a l u e s o f L ^ ( s ) a r e no t o n l y 

s e l e c t e d as i f b o t h s e t s o f a g e n t s b o r e t h e r i s k o f unemp loyment , 

b u t a r e s e l e c t e d i n a c c o r d a n c e w i t h t h e s t a n d a r d c o n d i t i o n s f o r 

o p t i m a l r i s k s h a r i n g among t h e s e g r o u p s . In o t h e r w o r d s , t h e f a c t 

t h a t a s u b s e t o f t h e p o p u l a t i o n b e a r s employment r i s k i s no t an 

i n d i c a t i o n t h a t t he amount o f r i s k bo rne i s d e t e r m i n e d i n d e p e n 

d e n t l y o f c o n s i d e r a t i o n s o f o p t i m a l r i s k s h a r i n g . 

U n f o r t u n a t e l y , howeve r , i t w i l l no t g e n e r a l l y be t h e 
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c a s e t h a t (15) has an i n t e r i o r op t imum. In f a c t , i t i s e a s i l y -

v e r i f i e d t h a t i f t h e a b s o l u t e r i s k a v e r s i o n o f t y p e 1 a g e n t s i s 

g r e a t e r t h a n t h a t o f t y p e 2 a g e n t s , (l6) d e f i n e s a minimum. T h u s , 

employment v a r i a b i l i t y d e t e r m i n e d i n a c c o r d a n c e w i t h t h e s t a n d a r d 

c r i t e r i a f o r o p t i m a l r i s k s h a r i n g c o u l d a l s o r e s u l t i n t h e w o r s t 

p o s s i b l e ou tcome. We now t a k e up t h e q u e s t i o n o f what can be s a i d 

abou t t h e s o l u t i o n t o (15) i n t h e g e n e r a l c a s e . 

B . The E q u i l i b r i u m P r o b l e m 

Suppose t h a t a s o l u t i o n t o (15) does e x i s t . What can be 

s a i d r e g a r d i n g i t s p r o p e r t i e s ? The answer i s v e r y l i t t l e , f o r 

r e a s o n s w h i c h we now e l a b o r a t e . To b e g i n , d e f i n e 

B 2 = [ C ( s ) , L ( s ) ; s e S | E U 0 [ c ( s ) , L ( s ) ] > U^TTgL* , L * ) } , 

w h i c h i s s i m p l y one u p p e r c o n t o u r s e t f o r t y p e 2 a g e n t s . I n 

a d d i t i o n , d e f i n e 

S S 
a = ( J x 1 [ o , i r 1 l ) X ( j X j _ I O . i l ) , 

and l e t ft - B 2 deno te t h e complement o f t h i s u p p e r c o n t o u r s e t i n 

a g e n t 2 ' s f e a s i b l e s e t , ft. L e t Q - B 2 deno te t h e c l o s u r e o f t h e 

comp lement . Then t h e p r o b l e m (15) ( o m i t t i n g c o n s t r a i n t s (15b) and 

( l5c) , w h i c h a r e assumed t o be s a t i s f i e d ) , i s 

max EU-^ [ i v 1 L 1 ( s ) ,L j_(s) ] 

by c h o i c e o f f u n c t i o n s L-^(s) and p ( s ) s u c h t h a t 

( w - j L j U h L j U J . p U ) ; seS) e (8 - Bg ) X [ 0 , l ] X»«»X [ 0 , l ] . How

e v e r , t h e c o n s t r a i n t s e t i s c l e a r l y no t a l w a y s c o n v e x , and t h e r e -

http://jXj_IO.il
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f o r e t h e r e i s n o t h i n g i n p a r t i c u l a r t o be s a i d abou t t h e f o rm o f 

t h i s s o l u t i o n . An i n t e r i o r opt imum may be p o s s i b l e f o r L - ^ ( s ) , b u t 

i n g e n e r a l we can say l i t t l e abou t t h e s o l u t i o n t o (15) due t o 

t h i s n o n c o n v e x i t y o f the c o n s t r a i n t s e t . 

In o r d e r t o i l l u s t r a t e t he d i f f i c u l t i e s w h i c h a r i s e i n 

any a t t emp t t o c h a r a c t e r i z e t h e s o l u t i o n t o ( 1 5 ) , l e t us f o c u s on 

a p a r t i c u l a r sequence o f e c o n o m i e s . F o r t h i s p u r p o s e l e t E d e n o t e 

a s p e c i f i c economy, where an economy i s a l i s t i n g o f p r e f e r e n c e s 

00 

and p a r a m e t e r v a l u e s , and l e t { £

n } n = 1 deno te an i n f i n i t e sequence 

o f economies i n d e x e d by n . Then we p r e s e n t an example o f a s e 

quence o f economies w i t h t h e f o l l o w i n g f e a t u r e s . F o r a l l n t h e E f i 

a r e i d e n t i c a l , e x c e p t t h a t t h e m a r g i n a l u t i l i t y o f c o n s u m p t i o n f o r 

t y p e 2 a g e n t s v a r i e s w i t h n . F o r a l l f i n i t e n , random employment 

i s an e q u i l i b r i u m ou tcome. However , f o r t he l i m i t o f t h e s e 

q u e n c e , no t o n l y i s random employment no t an e q u i l i b r i u m o u t c o m e , 

bu t (15a) does no t b i n d i n e q u i l i b r i u m . T h i s means t h a t t h e l i m i t 

economy behaves as i f t h e r e were f u l l p u b l i c i n f o r m a t i o n r e g a r d i n g 

a g e n t s ' i n d i c e s . 

Example 3« P r e f e r e n c e s f o r E a r e g i v e n by 

U X ( C , L ) = te/lOCj-I^; U 2 ( C , L ; n ) = 4> ( n ) C 2 - ( l / 2 ) ( L 2 + l ) 2 , 

and p a r a m e t e r v a l u e s a r e ir-̂  = 3/2, i r 2 = 1 , 0 = 1 /6 . I n a d d i t i o n , 

l e t ij>(n) = 2jL- , T h u s , o n l y D ^ U 2 v a r i e s w i t h n . I t i s s t r a i g h t 

f o r w a r d t o v e r i f y t h a t f o r a l l f i n i t e n , t h e s e l f - s e l e c t i o n c o n 

s t r a i n t (15a) b i n d s , and t h a t L * = l / n . Then t he n o n s t o c h a s t i c 

e q u i l i b r i u m v a l u e o f L-, f o r E , deno ted L - , ( n ) , i s d e t e r m i n e d by 
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(3 /2) (^)LT(n) - (l^MLidO+lI2 = n -1- -1-

i f t h i s e q u i l i b r i u m e x i s t s . T h e r e f o r e , 

( l - ^ ) - [ ( n + 5 ) ( n + l ) n - 2 ] ( l / 2 ) 

L,.<n) = — g 

(because t h e p o s i t i v e r o o t f o r L-^(n) r e s u l t s i n L-^(n) > 1 v n < 

0 0 ) . I t i s a l s o r e a d i l y v e r i f i e d t h a t , i n f a c t , an e q u i l i b r i u m 

does e x i s t f o r t h e s e p a r a m e t e r v a l u e s f o r a l l n . 

We now d e m o n s t r a t e t h a t f o r a l l f i n i t e n , r a n d o m i z a t i o n 

o f L-̂  i s an e q u i l i b r i u m ou tcome. I n o r d e r t o do s o , we need o n l y 

show t h a t t h e r e e x i s t random v a l u e s L-^(s ;n) and v a l u e s p ( s ) ; s e 

S , such t h a t t h e s e domina te t h e n o n s t o c h a s t i c e q u i l i b r i u m . 

S u p p o s e , t h e n , t h a t #S = 2, and t h a t some f i r m o f f e r s 

L ^ d ) = 1 w i t h p r o b a b i l i t y p f o r a l l f i n i t e n , and L-^(2) = 0 w i t h 

p r o b a b i l i t y 1-p f o r a l l f i n i t e n . Then t h e s e l f - s e l e c t i o n c o n 

s t r a i n t (15a) w i l l be s a t i s f i e d i f , f o r a l l n < «•, 

(17) (3/2) ( ^ ) p - ( l / 2 ) p ( 2 ) 2 - ( l / 2 ) ( l - p ) < ( l / 2 ) ( l - n 2 ) n - 2 , 

a n d t y p e 1 a g e n t s w i l l p r e f e r t h i s r a n d o m i z a t i o n i f p > L-^(n) f o r 

a l l f i n i t e n . I t i s r e a d i l y v e r i f i e d t h a t (17) i s e q u i v a l e n t t o p 

< ^ . I n a d d i t i o n , i t a l s o t h e c a s e t h a t ^ > L-^(n) f o r a l l 

f i n i t e n . In o r d e r t o see t h i s , n o t e t h a t L^ (n ) < can be 

w r i t t e n a s 

n+3 ( ( n + 5 ) ( n + l ) ] 1 / 2 1_ 
2n 2n 3n* 

M u l t i p l y i n g b o t h s i d e s by n , we o b t a i n 
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(18) ( l /2){n+3 - K n + 5 ) ( n + l ) ] 1 / 2 } < | f 

w h i c h h o l d s f o r n = l . Now n o t e t h a t t h e l e f t - h a n d s i d e o f (l8) i s 

a monotone d e c r e a s i n g f u n c t i o n o f n , so t h a t f o r a l l n > 1, (l8) 

h o l d s a s w e l l . T h e r e f o r e > L 1 ( n ) f o r a l l f i n i t e n, and t h u s 

random employment r e s u l t s i n any e q u i l i b r i u m f o r a l l E n ; n f i n i t e . 

Now c o n s i d e r 

E 0 = l i m Zn. 

F o r Z Q , ij>(n) = 1, and t h e e q u i l i b r i u m v a l u e s o f L-^ and Lp a r e L-̂  = 

1, Lp = 0. I t i s s t r a i g h t f o r w a r d t o c h e c k t h a t t h e s e a r e t h e same 

v a l u e s a s wou ld emerge under f u l l i n f o r m a t i o n , so (15a) i s no t 

b i n d i n g i n t h e l i m i t . 

Example 3 d e m o n s t r a t e s t h a t t h e r e can e x i s t two e c o n o 

mies w h i c h a r e a r b i t r a r i l y c l o s e , bu t where one h a s employment 

7/ 

l o t t e r i e s i n e q u i l i b r i u m and one does not .— T h i s i s p e r h a p s no t 

s u r p r i s i n g , s i n c e i t i s known t h a t economies s u c h a s t h e s e have no 

c o n t i n u i t y p r o p e r t i e s ( G u e s n e r i e and Seade (1982)). However , i t 

s e r v e s t o u n d e r l i n e t h e f a c t t h a t t h e r e i s l i t t l e t o be s a i d 

r e g a r d i n g t he n a t u r e o f t h e g e n e r a l s o l u t i o n t o (15), when i t does 

e x i s t . 

One migh t a s k , t h e n , what can be s a i d r e g a r d i n g when an 

e q u i l i b r i u m w i l l e x i s t i n any f o r m , o r when any t y p e o f s o l u t i o n 

t o (15) w i l l e x i s t . The s t a n d a r d a p p r o a c h t o t h i s q u e s t i o n i s t o 

no te s i m p l y t h a t f o r g i v e n p r e f e r e n c e s and v a l u e s o f IT^ ; i = 1, 2, 

t h i s depends on 0 ( a s s u m i n g 

9 C 

8 L 
> i£ 

9 L 
U, = c o n s t a n t — ^unouanu v̂ p U„ = c o n s t a n t 
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e v e r y w h e r e ) . I f 0 i s s u f f i c i e n t l y l a r g e , i m p l y i n g IT i s s u f f i 

c i e n t l y l a r g e , t h e c o n s t r a i n t s e t d e f i n e d by (15a) - ( l 5 e ) w i l l be 

empty . However , none o f t he e x i s t i n g l i t e r a t u r e ^ a t t e m p t s t o 

r e l a t e t h e c r i t i c a l v a l u e o f 0 t o t h e shapes o f p r e f e r e n c e s and t o 

t h e I T I n g e n e r a l , t h e n , t h e r e has been l i t t l e s a i d on t h i s 

q u e s t i o n , and an a t t e m p t t o expand on i t i s beyond t h e scope o f 

Q / 

t h i s p a p e r . — 

P r i o r t o c o n c l u d i n g t h i s s e c t i o n , i t i s w o r t h w h i l e t o 

c o n s i d e r one a d d i t i o n a l c a s e i n w h i c h random employment i s no t a n 

e q u i l i b r i u m ou tcome. W h i l e r a n d o m i z a t i o n d i d no t emerge f o r t h e 

l i m i t economy E Q i n examp le 3, i t was a l s o t h e c a s e t h a t E Q had a 

f u l l - e m p l o y m e n t e q u i l i b r i u m . We now e s t a b l i s h t h a t t h e r e e x i s t 

economies w i t h a n o n s t o c h a s t i c unemployment e q u i l i b r i u m w h i c h i s 

i d e n t i c a l t o t h e s t o c h a s t i c unemployment e q u i l i b r i u m . T h i s i s t h e 

p o i n t o f 

Example k. L e t U j ( C , L ) = qC - L , and U 2 ( C , L ) = <j>C - L . P a r a m e t e r 

v a l u e s a r e q = 2,<J> = 3 , 0 = 1/5, = 1> 1T2 = I* ^ s r e a d i l y 

v e r i f i e d t h a t a s o l u t i o n t o (7) e x i s t s , t h a t i t has L-̂  = 1 / U , Lp = 

1 , and t h a t t h i s i s an unemployment e q u i l i b r i u m . Now suppose t h a t 

t h e s o l u t i o n t o (15) d i f f e r s f r om the s o l u t i o n t o ( 7 ) . Then t h i s 

s o l u t i o n has EU-^ > (qir-^- l ) (l/k) = 1/h, and EUp < max UpCiTpLp,Lp) 

= 1 / 2 . However , t h e c h o i c e o f p a r a m e t e r v a l u e s i s s u c h t h a t Up = 

2U^ f o r any p a r t i c u l a r c o n s u m p t i o n - l e i s u r e p a i r . T h e r e f o r e , f o r 

(15) t o have a d i f f e r e n t s o l u t i o n t h a n ( 7 ) , i t i s n e c e s s a r y t h a t 

EU-^ > 1/h > EU-p a c o n t r a d i c t i o n . T h u s , t h i s economy has a 

s t o c h a s t i c unemployment e q u i l i b r i u m where L-^(s) i s a t r i v i a l 

f u n c t i o n o f s , r e g a r d l e s s o f t h e number o f s t a t e s . T h i s i s t h e 

d e s i r e d r e s u l t . 
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Example h, t h e n , u n d e r s c o r e s t h e f a c t t h a t t h e r e i s 

l i t t l e t o be s a i d r e g a r d i n g when random employment w i l l r e s u l t . 

V . C o n c l u s i o n s 

The p r e c e d i n g s e c t i o n s have p r e s e n t e d a mode l i n w h i c h 

unemployment , and employment u n c e r t a i n t y , a r e n e c e s s a r y f e a t u r e s 

o f some e q u i l i b r i a . I n a d d i t i o n , when unemployment i s an e q u i l i 

b r i u m outcome t h e model i m p l i e s t h a t employment u n c e r t a i n t y may b e 

d e s i r a b l e . T h i s i s t r u e d e s p i t e t h e f a c t t h a t t h e r e i s no u n d e r 

l y i n g u n c e r t a i n t y i n e q u i l i b r i u m i n t h e economy a t h a n d . The 

model t h u s c o n f r o n t s t h e f a c t t h e r e a p p e a r s t o be unemp loyment , a s 

w e l l as employment u n c e r t a i n t y , w h i c h i s no t r o o t e d i n t e c h n o 

l o g i c a l f e a t u r e s (o r f e a t u r e s r e l a t e d t o p r e f e r e n c e s ) o f o b s e r v e d 

e c o n o m i e s . In p a r t i c u l a r , t h e model s u g g e s t s t h a t f i r m s may t i e 

employment t o " e x t r a n e o u s " s t a t e s o f n a t u r e , o r r a n d o m i z e a g e n t s ' 

employment p r o s p e c t s . 

I t i s u s e f u l t o c o n t r a s t t h i s b r i e f l y w i t h t h e e x i s t i n g 

l i t e r a t u r e on r a n d o m i z a t i o n i n p r i v a t e i n f o r m a t i o n m o d e l s . I t i s 

w e l l - k n o w n , f o r i n s t a n c e , t h a t i n m o r a l h a z a r d economies r a n d o m i 

z a t i o n may be an e q u i l i b r i u m ou tcome. However , t h u s f a r , e x i s t i n g 

r a t i o n a l e s f o r r a n d o m i z a t i o n have been d e r i v e d i n s e t t i n g s i n 

w h i c h t h e r e i s u n d e r l y i n g randomness i n p r e f e r e n c e s , endowments , 

o r t e c h n o l o g y y e t to be r e s o l v e d a t t h e t i m e t r a d i n g o c c u r s . T h i s 

i s no t t h e c a s e i n t h e mode l p r e s e n t e d a b o v e . The s t a t e o f n a t u r e 

has been r e a l i z e d when t r a d i n g o c c u r s , and y e t employment l o t t e 

r i e s may s t i l l be an e q u i l i b r i u m o u t c o m e . T h i s r e s u l t p r e s e n t s a 

c o n t r a s t w i t h e x i s t i n g d i s c u s s i o n s o f a d v e r s e s e l e c t i o n s e t t i n g s 

a s w e l l 1 0 / s w h i c h s u g g e s t t h a t random outcomes w i l l no t be a 

f e a t u r e o f an e q u i l i b r i u m . 
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I t i s a l s o t h e c a s e t h a t t he model p r e s e n t e d can c o n 

f r o n t commonly o b s e r v e d phenomena o t h e r t h a n t h o s e r e l a t e d t o 

unemployment . As an e x a m p l e , c o n s i d e r v i r t u a l l y a l l e x i s t i n g 

e s t i m a t e s o f t h e r e t u r n t o e d u c a t i o n . These s u g g e s t t h a t t h e r a t e 

o f r e t u r n t o s c h o o l i n g i s s u b s t a n t i a l l y be low o t h e r marke t r a t e s 

o f r e t u r n . Why, t h e n , do a g e n t s c o n t i n u e t o i n v e s t i n e d u c a 

t i o n ? A s u g g e s t i o n p r o v i d e d by ou r model i s t h a t a g e n t s i n l o w 

p r o d u c t i v i t y j o b s (ones w i t h low r a t e s o f r e t u r n ) a r e i n d u c e d t o 

s e l e c t t h e m s e l v e s i n t o such j o b s by t he l e v e l s o f unemp loymen t , 

and t he deg ree o f employment v a r i a b i l i t y , a s s o c i a t e d w i t h h i g h 

p r o d u c t i v i t y ( h i g h r e t u r n ) j o b s . T h i s i s i n a c c o r d a n c e w i t h t h e 

o b s e r v a t i o n t h a t j o b s r e q u i r i n g h i g h e d u c a t i o n t y p i c a l l y i n v o l v e 

l e s s r i s k o f unemployment t h a n do o t h e r j o b s . T h u s , t h e mode l 

p r e s e n t e d can a l s o be u s e d t o e x p l a i n o t h e r a p p a r e n t l y anoraolous 

f e a t u r e s o f l a b o r m a r k e t s . 

F i n a l l y , we have a r g u e d t h a t t h e s e r e s u l t s have been 

d e r i v e d u s i n g an e q u i l i b r i u m c o n c e p t s i m i l a r i n s p i r i t t o t r a d i 

t i o n a l " K e y n e s i a n " e q u i l i b r i u m n o t i o n s . I n p a r t i c u l a r , i n an 

unemployment e q u i l i b r i u m f i r m s s e t t h e h o u r s o f c e r t a i n a g e n t s 

i n d e p e n d e n t l y o f t h e i r p r e f e r e n c e s f o r c o n s u m p t i o n and l e i s u r e . 

T h i s i s c e r t a i n l y c o n s i s t e n t w i t h K e y n e s i a n a p p r o a c h e s , bu t a v o i d s 

a r b i t r a r y s p e c i f i c a t i o n s o f how p r i c e s a r e s e t and o f schemes f o r 

q u a n t i t y r a t i o n i n g . T h u s , t h e c l a s s o f a d v e r s e s e l e c t i o n e c o n o 

mies examined wou ld seem t o p r o v i d e a u s e f u l f ramework f o r s t u d y 

i n g unemployment , and t h e a l l o c a t i o n o f employment r i s k i n l a b o r 

m a r k e t s . M o r e o v e r , t h e y do so i n a way w h i c h i s c o n s i s t e n t w i t h a 

l e n g t h y t r a d i t i o n i n m a c r o e c o n o m i c s . 
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