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ABSTRACT 

An o v e r l a p p i n g g e n e r a t i o n s model i s deve loped t h a t c o n t a i n s l a b o r 

markets i n w h i c h a d v e r s e s e l e c t i o n p rob lems a r i s e . As a r e s p o n s e t o t h e s e 

p r o b l e m s , q u a n t i t y r a t i o n i n g o f l a b o r o c c u r s . I n a d d i t i o n , t he model i s 

c a p a b l e o f g e n e r a t i n g (a) random employment and p r i c e s d e s p i t e t he absence o f 

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 ; (b) a s t a t i s t i c a l (nondegenera te ) 

P h i l l i p s c u r v e ; (c ) p r o c y c l i c a l movements i n p r o d u c t i v i t y ; (d) c o r r e l a t i o n s 

between agg rega te demand and unemployment (and o u t p u t ) ; (e) an absence o f 

c o r r e l a t i o n between unemployment (employment) and r e a l wages . In a d d i t i o n , 

t h e P h i l l i p s c u r v e o b t a i n e d t y p i c a l l y has t he " c o r r e c t " s l o p e . F i n a l l y , t he 

model r e c o n c i l e s t he t h e o r e t i c a l impo r tance and o b s e r v e d un impo r t ance o f 

i n t e r t e m p o r a l s u b s t i t u t i o n e f f e c t s , and e x p l a i n s why p r i c e l e v e l s t a b i l i t y may 

be a p o o r p o l i c y o b j e c t i v e . 



The o r i g i n a l work on t h e P h i l l i p s c u r v e ( P h i l l i p s (1958), Samuelson 

and So low (i960)) d e r i v e d c o r r e l a t i o n s between t h e l e v e l o f unemployment and 

t h e r a t e o f change o f money wage r a t e s o r money p r i c e s . However , l i t t l e o r 

none o f t he l a r g e t h e o r e t i c a l l i t e r a t u r e on t h e P h i l l i p s c u r v e p r o c e e d s i n a 

s e t t i n g where money and unemployment a r e p r e s e n t s i m u l t a n e o u s l y i n a g e n e r a l 

e q u i l i b r i u m mode l . As an examp le , p e r h a p s t h e two most p rom inen t e x p l a n a t i o n s 

o f unemployment have been deve loped i n t he s e a r c h and t h e i m p l i c i t c o n t r a c t i n g 

l i t e r a t u r e s r e s p e c t i v e l y . These e f f o r t s a t e x p l a i n i n g unemployment have t h u s 

f a r not p e r m i t t e d t he i n c o r p o r a t i o n o f money. On t h e o t h e r hand , pe rhaps t h e 

most p rom inen t t h e o r e t i c a l model o f a P h i l l i p s c u r v e w i t h money—tha t o f Lucas 

(1972)—does not p e r m i t l a b o r t o be unemp loyed . Thus i t wou ld seem t h a t t h e r e 

i s a gap t o be b r i d g e d between t h e o r e t i c a l and e m p i r i c a l P h i l l i p s c u r v e s . The 

o b j e c t o f t h i s paper i s t o p r o v i d e a model w h i c h p e r m i t s t h e p r e s e n c e o f b o t h 

money and unemployment . T h i s w i l l be done i n a way w h i c h g e n e r a t e s a c o r r e l a ­

t i o n between unemployment and ( e i t h e r wage o r p r i c e l e v e l ) i n f l a t i o n e x a c t l y 

o f t he n a t u r e o b s e r v e d by P h i l l i p s . In s h o r t , t he model w i l l p r o v i d e an 

e x p l a n a t i o n o f o b s e r v e d P h i l l i p s c u r v e s . 

In a d d i t i o n , t he model w i l l p r o v i d e a q u i t e s i m p l e e x p l a n a t i o n o f 

o t h e r o b s e r v e d f e a t u r e s o f t he b u s i n e s s c y c l e . I n p a r t i c u l a r , t he model i s 

c a p a b l e o f g e n e r a t i n g t h e f o l l o w i n g phenomena: (a) t he measured p r o d u c t i v i t y 

o f l a b o r moves p r o c y c l i c a l l y ; (b) a c o r r e l a t i o n between " a g g r e g a t e demand" and 

unemployment e x i s t s ; (c ) r e a l wage movements a r e a c y c l i c . I t w i l l be no ted 

t h a t t o g e t h e r (b) and (c) imp ly t h a t , under c e r t a i n c i r c u m s t a n c e s t o be e l a b o ­

r a t e d b e l o w , agg rega te demand w i l l appea r t o have more t o do w i t h t he l e v e l o f 

unemployment than do r e a l wages. M o r e o v e r , t h i s w i l l be t r u e even though i n 

the m o d e l , agg rega te demand p o l i c i e s may have no a b i l i t y t o i n f l u e n c e t h e 

magni tude o f ou tpu t movements. 
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The economic s e t t i n g w h i c h g i v e s r i s e t o t h e s e r e s u l t s i s as f o l ­

l o w s . F i r s t , t h e r e i s a sequence o f o v e r l a p p i n g g e n e r a t i o n s . T h i s f e a t u r e 

p e r m i t s a r o l e f o r money i n the m o d e l . S e c o n d , members o f each young g e n e r a ­

t i o n s u p p l y l a b o r t o f i r m s . T h e i r l a b o r income, i n t u r n , i s r e q u i r e d f o r 

s a v i n g s and c o n s u m p t i o n . T h i r d , each young g e n e r a t i o n c o n s i s t s o f a h e t e r o ­

genous group o f agen ts who v a r y b o t h i n t h e i r p r e f e r e n c e s o v e r a l t e r n a t i v e 

c o n s u m p t i o n - l e i s u r e s t r e a m s , and i n t h e i r m a r g i n a l p r o d u c t i v i t i e s when em­

p l o y e d . F o u r t h , any a g e n t ' s p r o d u c t i v e a t t r i b u t e s a re p r i v a t e i n f o r m a t i o n 

u n l e s s he can be i n d u c e d t o r e v e a l t hem. The p r e s e n c e o f t h i s p r i v a t e i n f o r ­

m a t i o n w i l l c r e a t e an " a d v e r s e s e l e c t i o n " p r o b l e m i n l a b o r m a r k e t s . F i f t h , i n 

o r d e r t o overcome t h i s a d v e r s e s e l e c t i o n p r o b l e m , emp loyers w i l l o f f e r wo rke r s 

wage-hours packages w h i c h use q u a n t i t y r a t i o n i n g as a s e l f - s e l e c t i o n i n c e n ­

t i v e . T h i s f e a t u r e g e n e r a t e s t he p o t e n t i a l f o r unemployment i n t he m o d e l . 

I t w i l l be seen t h a t t h i s s t r u c t u r e can g i v e r i s e t o t he f o l l o w i n g 

e q u i l i b r i u m ou tcomes. F i r s t , f i r m s may use employment l o t t e r i e s i n e q u i l i b ­

r i u m . T h i s w i l l p r o v i d e a s o u r c e o f randomness i n t he economy d e s p i t e t he 

absence o f shocks t o p r e f e r e n c e s , endowments, o r t e c h n o l o g y , and d e s p i t e t h e 

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

e q u i l i b r i u m . S e c o n d , s i n c e some wo rke r s f a c e randomized employment p r o s p e c t s 

( a n d , t h e r e f o r e , a random income s t r e a m ) , t h e r e w i l l be s h o c k s t o t he a r g u ­

ments o f money demand f u n c t i o n s , and hence p r i c e l e v e l f l u c t u a t i o n s . T h i s 

w i l l p r o v i d e a c o r r e l a t i o n between movements i n unemployment and r a t e s o f 

change i n money p r i c e s . T h i r d , i f t he government a t t e m p t s , f o r i n s t a n c e , t o 

s t a b i l i z e p r i c e s , t h i s w i l l g e n e r a t e a c o r r e l a t i o n between " a g g r e g a t e demand" 

movements and t he l e v e l o f unemployment . 

I n s h o r t , t h e n , t h i s paper shows t h a t t he p r e s e n c e o f a d v e r s e s e l e c ­

t i o n p rob lems i n l a b o r marke ts i s by i t s e l f s u f f i c i e n t t o g i v e r i s e t o unem-
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p l o y m e n t . Such prob lems a r e a l s o s u f f i c i e n t t o g e n e r a t e p rom inen t b u s i n e s s 

c y c l e phenomenon o f t he t y p e m e n t i o n e d . T h i s i s why shocks t o t e c h n o l o g y , 

p r e f e r e n c e s , o r endowments, o r shocks g e n e r a t e d by government b e h a v i o r a r e 

s c r u p u l o u s l y e x c l u d e d f rom the a n a l y s i s . T h i s i s done mere l y i n o r d e r t o 

demons t ra te t h a t a d v e r s e s e l e c t i o n p rob lems a l o n e can accoun t f o r most o f t h e 

q u a l i t a t i v e f e a t u r e s o f t he b u s i n e s s c y c l e . When exogenous l y a r i s i n g s h o c k s 

t o t e c h n o l o g y a r e a l s o i n c o r p o r a t e d , Smi th (1983) demons t ra tes t h a t v e r y 

s i m p l e v e r s i o n s o f t he model a t hand can r e a d i l y c o n f r o n t s e v e r a l q u a n t i t a t i v e 

f e a t u r e s o f t he b u s i n e s s c y c l e as w e l l . 

In a d d i t i o n , t he model a l s o p e r m i t s a r e c o n c i l i a t i o n o f o t h e r t h e o ­

r e t i c a l and e m p i r i c a l r e s u l t s on economic b e h a v i o r o v e r t h e b u s i n e s s c y c l e . 

I n p a r t i c u l a r , i n t e r t e m p o r a l s u b s t i t u t i o n e f f e c t s have p l a y e d an i m p o r t a n t 

r o l e i n r e c e n t t h e o r i e s o f t h e b u s i n e s s c y c l e . However , a t t emp ts t o u n c o v e r 

such e f f e c t s e m p i r i c a l l y have not been n o t a b l y s u c c e s s f u l . I n t h e economy 

s t u d i e d b e l o w , i n t e r t e m p o r a l s u b s t i t u t i o n e f f e c t s a r e an i m p o r t a n t a l l o c a t i v e 

mechan ism. S p e c i f i c a l l y , t hey f u n c t i o n so as t o enhance t he s e l f - s e l e c t i o n 

i n c e n t i v e s c r e a t e d by employment l o t t e r i e s . B u t , s i n c e s e l f - s e l e c t i o n i s an 

e q u i l i b r i u m outcome, t h e s e e f f e c t s w i l l no t be o b s e r v a b l e i n any d a t a t h e 

economy g e n e r a t e s . T h u s , even though i n t e r t e m p o r a l s u b s t i t u t i o n e f f e c t s p l a y 

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

e v i d e n c e o f such e f f e c t s w i l l no t be s u c c e s s f u l . 

By way o f a f i n a l comment p r i o r t o p r e s e n t i n g t he m o d e l , i t i s 

u s e f u l t o r e l a t e t h i s e f f o r t t o some o f t h e l i t e r a t u r e on q u a n t i t y r a t i o n i n g 

i n l a b o r m a r k e t s - ^ / T h i s l i t e r a t u r e p r o c e e d s i n a s e t t i n g where p r i c e s need 

no t be market c l e a r i n g , so t h a t r a t i o n i n g schemes a r e e q u i l i b r a t i n g d e v i c e s . 

— ' E . g . , Bennassy (1975), o r H i l d e n b r a n d , L a r o c q u e , and Younes 
(1978). 
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Many o f t he models i n t h i s c l a s s a l s o c o n t a i n a commodity i d e n t i f i e d as money, 

a l t h o u g h i t i s now r e c o g n i z e d t h a t t h i s i s i n e s s e n t i a l t o t h e m o d e l s . T h u s , a 

l i t e r a t u r e does e x i s t w h i c h , w h i l e o f t e n no t e x p l i c i t l y c o n c e r n e d w i t h t h e 

P h i l l i p s c u r v e , does a l l o w f o r unemployment and (one might a rgue) t he p r e s e n c e 

o f money. T h i s paper d i f f e r s f rom such l i t e r a t u r e i n t h r e e main r e g a r d s . 

F i r s t , t he r o l e f o r money i s e x p l i c i t . S e c o n d , t he r e a s o n why q u a n t i t y r a ­

t i o n i n g a r i s e s i s made e x p l i c i t . T h i s c o n t r a s t s w i t h t h e l i t e r a t u r e c i t e d 

where t h e r e i s no r e a s o n g i v e n why ma rke t s s h o u l d not c l e a r . F i n a l l y , i n 

e x i s t i n g macroeconomic l i t e r a t u r e on q u a n t i t y r a t i o n i n g , p a r t i c u l a r r a t i o n i n g 

schemes a re imposed r a t h e r t han d e r i v e d . In t he model o f t h i s paper 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 . T h i s e l i m i n a t e s t he a r b i t r a r i n e s s o f 

r a t i o n i n g schemes i n t he e a r l i e r l i t e r a t u r e . 

The fo rmat o f t he paper i s as f o l l o w s . D e s p i t e t he f a c t t h a t t h e 

model i s f a i r l y s i m p l e , i t has a l a r g e number o f d i v e r s e f e a t u r e s . T h e r e f o r e , 

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

and demons t ra tes t h a t unemployment may be u s e d as a s e l f - s e l e c t i o n d e v i c e by 

f i r m s . Some prob lems w i t h t h e s t a t i c model a r e p o i n t e d o u t . S e c t i o n I I p r e ­

s e n t s an augmented v e r s i o n o f t he model w h i c h p e r m i t s t he i n t r o d u c t i o n o f 

money. A Nash e q u i l i b r i u m w i t h money i s t hen d e f i n e d . S e c t i o n s I I I and I V 

p r e s e n t t he main r e s u l t s . These a r e as f o l l o w s . 

1) An o v e r l a p p i n g g e n e r a t i o n s model c o n t a i n i n g l a b o r markets where 

a d v e r s e s e l e c t i o n p rob lems a r e a f e a t u r e i s c a p a b l e o f e x p l a i n i n g 

obse rved P h i l l i p s c u r v e s . 

2) The " s h o c k s " w h i c h u n d e r l y t h i s P h i l l i p s c u r v e a r e n e i t h e r " r e a l " no r 

" n o m i n a l , " as t h e s e te rms a r e t y p i c a l l y u s e d , bu t a r i s e as an endoge­

nous outcome i n t he mode l . 
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3) I n t e r t e m p o r a l s u b s t i t u t i o n e f f e c t s p l a y an i m p o r t a n t a l l o c a t i v e r o l e , 

b u t w i l l be u n o b s e r v a b l e i n economic d a t a . 

h) C e r t a i n government p o l i c i e s w i l l imp l y a ( p e r f e c t ) c o r r e l a t i o n b e ­

tween government " s t i m u l i " t o ' " a g g r e g a t e demand, " and l e v e l s o f 

ou tpu t and unemployment . 

5) T h i s i s t r u e d e s p i t e t he f a c t t h a t t h e s e " s t i m u l i " may be p u r e l y 

p a s s i v e , and u n a b l e t o i n f l u e n c e t he magni tude o f ou tpu t movements. 

6 ) The model e x p l a i n s o b s e r v e d p r o c y c l i c a l movements i n measured p r o d u c ­

t i v i t y . 

7) " P r o b l e m s " wh ich a r i s e i n t he s t a t i c v e r s i o n o f the model a r e r e ­

s o l v e d by t he i n t r o d u c t i o n o f money and t he f ocus on a dynamic s e t ­

t i n g . 

In a d d i t i o n , i t i s demons t ra ted t h a t some t r a d i t i o n a l v i ews r e g a r d i n g r o l e s 

2/ 

f o r money a re i n c o r r e c t . S p e c i f i c a l l y , i t i s o f t e n sugges ted^ - ' t h a t t h e 

p r e s e n c e o f money reduces t he s o c i a l c o s t s o f a c q u i r i n g a g i v e n l e v e l o f 

i n f o r m a t i o n about goods and s e r v i c e s b e i n g exchanged . I t i s demons t ra ted as a 

b y - p r o d u c t o f the a n a l y s i s t h a t t he s o c i a l c o s t s o f f i x e d i n f o r m a t i o n a c q u i ­

s i t i o n can r i s e when money i s i n t r o d u c e d i n t o an economy. F i n a l l y , t h e s e 

s e c t i o n s c o n t a i n some a d d i t i o n a l r e s u l t s w h i c h se rve t o i n d i c a t e t h e range o f 

p o s s i b l e e q u i l i b r i u m outcomes f o r t he s e t o f economies a t h a n d . S e c t i o n V 

c o n c l u d e s . 

A t t h i s p o i n t , a f i n a l comment on t he mode o f a n a l y s i s i s i n o r d e r . 

Subsequent arguments a r e o f t e n i l l u s t r a t e d by examp le . The reason f o r t h i s i s 

t h a t a c h a r a c t e r i z a t i o n o f when c e r t a i n outcomes w i l l a r i s e i s i m p o s s i b l e a t 

any p r a c t i c a l l e v e l g i v e n c u r r e n t knowledge 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 . 

— ' S e e , e . g . , B runne r and M e l t z e r ( l ° 7 l ) . 
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S e c t i o n I c o n t a i n s some comments on t h i s p o i n t , and some o f t he r e s u l t s o f 

S e c t i o n I I I may be v iewed i n p a r t as f u r t h e r e v i d e n c e on t h e i m p o s s i b i l i t y o f 

g e n e r a l i z i n g t he a n a l y s i s . In o r d e r t o m a i n t a i n a p e r s p e c t i v e on t h i s l a c k o f 

g e n e r a l i t y , i t w i l l be u s e f u l t o keep i n mind t he r e l a t i v e l y s p e c i f i c n a t u r e 

o f o t h e r a n a l y s e s o f P h i l l i p s c u r v e s , such as L u c a s ' ( 1 9 7 2 ) , o r o f t r e a t m e n t s 

o f unemployment , such as s e a r c h t h e o r e t i c t r e a t m e n t s . 

I. A S t a t i c Model W i t h Unemployment 

The purpose o f t h i s s e c t i o n i s t o l a y out a s i m p l e s t a t i c model o f a 

l a b o r market i n w h i c h unemployment a r i s e s i n r e s p o n s e t o an a d v e r s e s e l e c t i o n 

p r o b l e m . T h i s s e r v e s as a p r e l u d e t o expand ing t h e model so as t o i n c l u d e 

money. As t he tone o f t h e paper i s l a r g e l y i l l u s t r a t i v e , t he model p r e s e n t e d 

i s t he s i m p l e s t one p o s s i b l e w h i c h i l l u s t r a t e s t he p o i n t s o f i n t e r e s t . 

A . The Model 

We c o n s i d e r i n t h i s s e c t i o n a model i n w h i c h t h e r e a r e t h r e e g e n e r a l 

c l a s s e s o f a g e n t s . The f i r s t we t e rm e n t r e p r e n e u r s , whom t h r o u g h o u t we e q u a t e 

w i t h f i r m s . The second and t h i r d c l a s s e s c o n s i s t o f agen t s who w i l l be f i r m 

emp loyees , o r w o r k e r s . T h u s , t h e r e a r e two t y p e s o f w o r k e r s , i n d e x e d by i = 

1 , 2 . The d i f f e r e n c e between f i r m s and wo rke r s i s t h a t w o r k e r s a r e endowed 

w i t h l a b o r w h i c h they can s e l l , bu t a r e no t endowed w i t h a c c e s s t o a t e c h ­

n o l o g y f o r c o n v e r t i n g l a b o r i n t o p roduced c o m m o d i t i e s . F o r e n t r e p r e n e u r s t h e 

s i t u a t i o n i s r e v e r s e d . The d i f f e r e n c e s between t he two t y p e s o f wo rke r s a r e 

t w o f o l d ; t y p e 1 and 2 agen t s d i f f e r i n t h e i r p r e f e r e n c e s ove r c o n s u m p t i o n -

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

There a r e o n l y two goods i n t h i s economy, l a b o r and a p roduced 

consumpt ion g o o d . In a d d i t i o n , t h e r e i s an e x o g e n o u s l y g i v e n s e t o f e v e n t s E , 

w i t h a t y p i c a l e lement o f E denoted by e . Then we i n d i c a t e t he consump t i on o f 



a t y p e i agent i n event e by C ^ ( e ) , and t he number o f h o u r s worked by a t y p e i 

agent i n e by L ^ ( e ) . The p r e f e r e n c e s o f a t y p e i agent ove r 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 denoted by U ^ : R + • R, and a l l agen t s have von Neumann-Morgenstern 

p r e f e r e n c e s . We w i l l v a r i o u s l y employ t he f o l l o w i n g a s s u m p t i o n s on t he U ^ : 

( i ) U ± e C 2 

( i i ) D x U ^ C . L ) > 0 

( i i i ) D 2 U ^ C . L ) < 0 

( i v ) c o n c a v e , 

where Dj i s the 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 i t s a rgument . 

F i n a l l y , a l l wo rke rs a r e 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 . 

As i n d i c a t e d a b o v 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 among a f i n i t e number o f e n t r e p r e n e u r s 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 . E n t r e p r e n e u r s c a r e o n l y about c o n s u m p t i o n , and 

a r e r i s k n e u t r a l . Techno logy i s as f o l l o w s . F o r each 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 , u n i t s o f t h e consumpt ion good can be p r o d u c e d . The * ^ 

a r e s c a l a r c o n s t a n t s o b e y i n g ir̂  > ifg* I n a d d i t i o n , t he v a l u e s o f t h e a r e 

known by f i r m s . However , t he index o f any worker i s p r i v a t e i n f o r m a t i o n ex  

an te a n d , moreove r , each f i r m o b s e r v e s o n l y i t s t o t a l o u t p u t ex p o s t , i . e . , 

t h e i n d i v i d u a l c o n t r i b u t i o n o f any worker t o p r o d u c t i o n i s not d i r e c t l y o b ­

s e r v a b l e by f i r m s . T h u s , an a g e n t ' s i ndex (and m a r g i n a l p r o d u c t ) i s r e v e a l e d 

t o f i r m s i f f they can i nduce wo rke r s t o s o r t t h e m s e l v e s a c c o r d i n g t o some 

o b s e r v a b l e a t t r i b u t e . In t he s t a t i c v e r s i o n o f t he model t he o n l y such a t ­

t r i b u t e i s t he number o f hours t h a t any agent i s w i l l i n g t o work under v a r i o u s 

c i r c u m s t a n c e s . Thus , an a g e n t ' s i ndex ( t ype ) i s i d e n t i f i a b l e by f i r m s i f f 
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L-j_(e) * LgCe) f o r some e e E i n e q u i l i b r i u m a n d , t h e r e f o r e , 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 wage r a t e s i f , and o n l y i f , L-^(e) * L 2 ( e ) f o r some e . 

L e t w^(e) denote t he ( r e a l ) wage r a t e r e c e i v e d by t y p e i agen t s i n 

even t e . I f the e q u i l i b r i u m outcome has L^ (e) * L 2 ( e ) f o r some e , t hen 

a g e n t s ' t y p e s a r e d i s t i n g u i s h a b l e , agen t s o f t y p e i r e c e i v e wage r a t e w^(e) i n 

e , and f i r m p r o f i t s p e r t y p e i agent h i r e d a r e [ u i - w i ( e ) ] L i ( e ) i n e . ( A g a i n , 

p r o f i t s a re measured i n te rms o f t he numera i re consumpt ion good . ) I f , on t h e 

o t h e r h a n d , L-^(e) = L 2 ( e ) i n e q u i l i b r i u m , a g e n t s ' i n d i c e s a r e i n d i s t i n g u i s h ­

a b l e , and t h e r e i s o n l y a s i n g l e market wage r a t e f o r each e v e n t , w ( e ) . Under 

such c i r c u m s t a n c e s t he f i r m v i ews each a g e n t ' s m a r g i n a l p r o d u c t as a random 

v a r i a b l e drawn f rom the p o p u l a t i o n d i s t r i b u t i o n o f m a r g i n a l p r o d u c t s . L e t 9 

deno te t he p r o p o r t i o n o f t h e p o p u l a t i o n o f c o n s i s t i n g o f t ype 1 a g e n t s . Then 

t he mean p o p u l a t i o n v a l u e f o r m a r g i n a l p r o d u c t s i s TT = 8ir^ + ( l - 9 ) i r^ . In a 

c a s e where t y p e s were u n o b s e r v a b l e i n e q u i l i b r i u m , t h e n , p e r c a p i t a e x p e c t e d 

p r o f i t s i n event e wou ld be [ i r-w(e) ] L (e ) f o r each f i r m , where L ( e ) i s t h e 

common v a l u e o f t he L ^ ( e ) . Each f i r m , as i n d i c a t e d a b o v e , i s an e x p e c t e d 

p r o f i t m a x i m i z e r , where e x p e c t a t i o n s a re t a k e n w i t h r e s p e c t t o t he i n f o r m a t i o n 

r e v e a l e d i n e q u i l i b r i u m . 

A t t h i s p o i n t , i t may no t be o b v i o u s why an exogenous s e t o f e v e n t s 

has been i n t r o d u c e d g i v e n t h a t p r e f e r e n c e s , endowments, and t e c h n o l o g y a r e n o t 

s u b j e c t t o randomness. The reason f o r i t s i n t r o d u c t i o n i s t h a t f i r m s may 

o f f e r wo rke rs employment c o n t r a c t s w h i c h a r e d i f f e r e n t t y p e s o f l o t t e r i e s i n 

o r d e r t o i nduce s o r t i n g o f worker t y p e s by c o n t r a c t a c c e p t e d . The s e t E i s 

impo r tan t o n l y i n t h a t i t s c a r d i n a l i t y r e s t r i c t s t he number o f d i f f e r e n t 

l o t t e r y outcomes t h a t can be s p e c i f i e d i n t h e c o n t r a c t s o f f e r e d by f i r m s . 

F i n a l l y , i t r ema ins t o make one a d d i t i o n a l a s s u m p t i o n on p r e f e r e n c e s 

a c r o s s worke rs o f d i f f e r e n t t y p e s . T h i s i s 
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(v ) ( C , L ) e [O . irJ X [ 0 , 1 ] , 

3C 
3L 

a c 
3L 

d U 1 = 0 d U 2 = 0 

(v ) i m p l i e s t h e e x i s t e n c e o f some k i n d o f c o r r e l a t i o n between p r o d u c t i v i t i e s 

and p r e f e r e n c e s . In o r d e r t o i n t e r p r e t t h i s , one migh t t h i n k o f t he U^( ) 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 rom a model o f home p r o d u c t i o n i n w h i c h 

worke rs o f d i f f e r e n t t y p e s have s i m i l a r p r e f e r e n c e s o v e r home-produced goods 

and o t h e r g o o d s , bu t i n w h i c h p r o d u c t i v i t i e s a t home and i n t h e m a r k e t p l a c e 

a r e c o r r e l a t e d - ^ / One wou ld t h i n k o f t he n a t u r a l c a s e as b e i n g a p o s i t i v e 

c o r r e l a t i o n , and i n f a c t we f o c u s be low p r i m a r i l y on t he c a s e 

( V ) ^ K V ' 3L 
30 
3L 

dU x=0 dU 2=0 

f o r any v a l u e ( C , L ) . T h i s a l s o happens t o be t he c a s e w h i c h l e a d s t o unem­

p loyment o f l a b o r . In any e v e n t , i t i s t he a t t emp t by f i r m s 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 (v) t h a t g i v e s r i s e t o t he i n t e r e s t i n g 

f e a t u r e s o f t he subsequent a n a l y s i s . 

B . E q u i l i b r i u m 

In t h i s p a p e r , a Nash e q u i l i b r i u m concep t i s imposed on f i r m s w h i c h 

compete f o r t he s e r v i c e s o f t h e wo rke r s d e s c r i b e d a b o v e . T h i s c o m p e t i t i o n 

o c c u r s t h r o u g h the announcement o f wage employment packages o f f e r e d by each 

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

t h a t f i r m s may compete f o r t he same s e t o f wo rke r s i m p l i e s t h a t i n e q u i l i b r i u m 

•2/I wou ld l i k e t o thank Ron M i c h e n e r f o r s u g g e s t i n g t h i s i n t e r p r e t a ­
t i o n . 
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a number o f "no s u r p l u s " c o n d i t i o n s must be s a t i s f i e d by t h e s e announcements . 

I n o r d e r t o e l a b o r a t e on t h e s e , and t o m o t i v a t e t h e r ema inde r o f t he e q u i l i b ­

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

wage-hours packages w h i c h f i r m s migh t o f f e r . 

To b e g i n , t h e n , as f i r m s choose t he wage-hours packages w h i c h t h e y 

o f f e r , t h e y must d e c i d e whether o r not t hey w i s h t o d i s c r i m i n a t e between 

wo rke r s o f d i f f e r e n t t y p e s . I f t h e y w i s h t o do s o , t h e n t h e y must i n d u c e t y p e 

1 and 2 wo rke r s t o s e l e c t d i f f e r e n t s e t s o f wage-hours c o m b i n a t i o n s , i . e . , 

t hey must i nduce s e l f - s e l e c t i o n among w o r k e r s . T h i s can t y p i c a l l y be done i n 

s e v e r a l ways , however . The s i m p l e s t one i s t h r o u g h e x p l o i t a t i o n o f t he c o r ­

r e l a t i o n between p r e f e r e n c e s and p r o d u c t i v i t y embodied i n ( v ) . Such e x p l o i t a ­

t i o n w i l l t u r n ou t t o i n v o l v e q u a n t i t y r a t i o n i n g o f l a b o r , a s we w i l l see 

b e l o w . But t o go beyond t h i s s i m p l e v e r s i o n o f q u a n t i t y r a t i o n i n g , i t m igh t 

be 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 wages and employment l e v e l s can be used t o 

i nduce s e l f - s e l e c t i o n ( S m i t h ( 1 9 8 2 ) ) . In t h i s c a s e f i r m s w i l l o f f e r w o r k e r s 

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

I t r e m a i n s , t h e n , t o e l a b o r a t e on t he n a t u r e o f t h e s e l o t t e r i e s . A s 

i n d i c a t e d p r e v i o u s l y , t h e r e i s an e x o g e n o u s l y - g i v e n se t o f s t a t e s , E . The 

o n l y f u n c t i o n o f t h i s s e t i s t o d e t e r m i n e t he number o f p o s s i b l e wage -emp loy ­

ment packages t h a t any wo rke r may r e c e i v e , wh i ch i s #E. In p a r t i c u l a r , f i r m s 

may choose t he wage r e c e i v e d by a t y p e i worke r i n e , t he number o f h o u r s 

worked i n event e , and the p r o b a b i l i t y t h a t event e w i l l o c c u r , p ( e ) , s u b j e c t 

o f c o u r s e t o 

I p (e ) = 1 . 
eeE 

In s h o r t , wages and hours might be d e t e r m i n e d by a c o i n f l i p , bu t we a l l o w 

f i r m s t o choose t he p r o b a b i l i t y o f t he o c c u r r e n c e " h e a d s . " We assume a l s o 

t h a t l o t t e r y outcomes a re i ndependen t a c r o s s f i r m s . 
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The c h o i c e s o f f i r m s a r e s u b j e c t t o s e v e r a l r e s t r i c t i o n s , o f c o u r s e . 

The f i r s t o f t h e s e i s t h a t t h e c h o i c e s p ( e ) , w ^ e ) , and I^Ce) must be c o n s i s ­

t e n t w i t h s e l f - s e l e c t i o n , i f t h i s i s t he o b j e c t i v e o f t he l o t t e r y . S e c o n d , 

t h e employees o f any f i r m must no t p r e f e r t o work f o r some o t h e r f i r m . F i ­

n a l l y , i t w i l l be no ted t h a t l o t t e r i e s a r e run by f i r m s , i . e . , f i r m s d e t e r m i n e 

t h e p r o b a b i l i t i e s o f t h e i r ou tcomes . T h u s , we r e q u i r e t h a t f i r m s have no 

i n c e n t i v e t o announce a p r o b a b i l i t y p ( e ) f o r even t e , and then run a l o t t e r y 

w i t h some o t h e r t r u e p r o b a b i l i t y f o r t he o c c u r r e n c e o f e . T h i s , i n t u r n , 

r e q u i r e s t h a t p r o f i t s be e q u a l a c r o s s s t a t e s o f n a t u r e . In l i g h t o f t h i s 

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

r e s t r i c t e d t o choose w^(e) = t . v e i f L-^(e) * L 2 ( e ) f o r some e , and w^(e) 

= 7 v i , e i f L-jJe) = L 2 ( e ) v e e eJ±J 

These e q u i l i b r i u m c o n d i t i o n s have s e v e r a l c o n s e q u e n c e s . F i r s t , i f 

L-ĵ Ce) 4 L 2 ( e ) , t he l o t t e r y {p (e) , L 2 ( e ) } m u s t be max imal f o r t y p e 2 a g e n t s 

o v e r t he se t o f such l o t t e r i e s g i v e n t h a t w 2 ( e ) = TT 2 v e . I f t h i s were no t 

t he c a s e , some o t h e r f i r m c o u l d o f f e r an a l t e r n a t e l o t t e r y w h i c h t y p e 2 w o r k ­

e r s p r e f e r , and 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 . S e c o n d , i f L-^(e) $ L 2 ( e ) , 

t he l o t t e r y {p (e ) , L - ^ ( e ) ) e e g must be max ima l f o r t y p e 1 agen t s o v e r t he s e t o f 

l o t t e r i e s c o n s i s t e n t w i t h s e l f - s e l e c t i o n , g i v e n t h a t w-j_(e) = ir-̂  v e . T h i r d , 

i f L-^(e) = L 2 ( e ) , t y p e 2 a g e n t s a r e i n some sense " m i m i c i n g " t y p e 1 a g e n t s . 

T h e n , f o r t he same reason as a b o v e , t h e l o t t e r y { p ( e ) , L ( e ) ) e e E (where L ( e ) i s 

t he common v a l u e o f L ^ ( e ) ) must be max imal 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 

s u c h l o t t e r i e s g i v e n t h a t w^(e) = w v i , e . F o u r t h , as we t a k e f i r m b e h a v i o r 

t o be N a s h , no f i r m can have an i n c e n t i v e i n e q u i l i b r i u m t o o f f e r a d i f f e r e n t 

— 'No te t h a t t h i s r e s t r i c t i o n i s a r e s u l t o f t he assumed e n v i r o n m e n t , 
i . e . , o f t he assump t i on t h a t t he t r u e p r o b a b i l i t y o f even t e i s no t o b s e r v a b l e 
t o w o r k e r s . 
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l o t t e r y , g i v e n t he a c t i o n s o f o t h e r f i r m s . F i n a l l y , f o l l o w i n g R o t h s c h i l d and 

S t i g l i t z (1976) and W i l s o n ( 1 9 7 7 ) , we a l s o r e q u i r e t h a t a l l l o t t e r i e s a r e such 

t h a t f i r m s a t l e a s t b r e a k even on each agen t emp loyed . Thus we have t h e 

f o l l o w i n g 

D e f i n i t i o n . An e q u i l i b r i u m i s a mapping f o r each f i r m , [w 1 (e ) , w 2 ( e ) ^ ( e ) , 

L 2 ( e ) , p ( e ) I : E • R^ X [0,1], s a t i s f y i n g 

(a) w ^ e ) = i r i v e e E i f L ^ e ) * L 2 ( e ) f o r some e , 

( i f L-j^(e) * L 2 ( e ) f o r some e , t h i s must be i n c e n t i v e c o m p a t i b l e f o r t y p e 1 

a g e n t s , o t h e r w i s e t h i s h o l d s t r i v i a l l y ) 

w ± ( e ) = it v e e E , i = 1, 2 i f L - ^ e ) = L 2 ( e ) v e 

( z e r o e x p e c t e d p r o f i t s i n each s t a t e ) 

(b) I p (e ) IL, [ v ^ e j L ^ e h L ^ e ) ! > 
E 

I p (e ) U x [ w 2 ( e ) L 2 ( e ) , L 2 ( e ) ] 

( c ) I p ( e ) U 2 [ w 2 ( e ) L 2 ( e ) , L 2 ( e ) ] > 
E 

I p (e ) U 2 [ w ^ e j L ^ e h L ^ e ) ] 

( s e l f - s e l e c t i o n f o r t y p e 2 a g e n t s ) 

(d) p (e ) and L ^ ( e ) ; eeE max imize ( g i v e n t he v a l u e s L 2 ( e ) ) 

I p ( e ) U 1 ( w 1 ( e ) L 1 ( e ) , L 1 ( e ) ] 

s u b j e c t t o , ( a ) , ( c ) , and 

I p (e ) = 1. 
E 
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(e) i f L 2 ( e ) * L-j^e) f o r some e e E , t hen [ C 2 ( e ) , L 2 ( e ) ] 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 2 ( e ) , L 2 ( e ) ] : 

C 2 ( e ) < w 2 ( e ) L 2 ( e ) } v e e E . 

( f ) t h e r e does no t e x i s t an a l t e r n a t e mapping [ w ^ ( e ) , w 2 ( e ) , 

L 1 ( e ) , L 2 ( e ) , p ( e ) l : E * rJ X [0,1] w h i c h , g i v e n t h e 

a c t i o n s o f o t h e r f i r m s , 

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

i i ) e a r n s n o n n e g a t i v e e x p e c t e d p r o f i t s g i v e n t h e wo rke r s 

i t a t t r a c t s . 

We have used s e v e r a l f a c t s t o s i m p l i f y t he d e f i n i t i o n . F i r s t , (b) 

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 (as shown i n Smi th (1982)). T h e r e ­

f o r e , (second) t y p e 2 agen t s w i l l a l w a y s f a c e a t r i v i a l l o t t e r y i f s e l f - s e l e c ­

t i o n o b t a i n s , so t he v a l u e s p (e ) a r e de te rm ined s t r i c t l y by* c o n d i t i o n ( d ) . 

F i n a l l y , i t w i l l be no ted t h a t r a n d o m i z a t i o n o f employment w i l l o c c u r o n l y i f 

L ^ ( e ) * L 2 ( e ) f o r some e , and ( c ) h o l d s w i t h s t r i c t e q u a l i t y . I f t h e s e c o n d i ­

t i o n s do no t h o l d , c o n c a v i t y w i l l d i c t a t e nonrandom ou tcomes . 

P r i o r t o p r o c e e d i n g , s e v e r a l comments abou t t h i s d e f i n i t i o n a r e i n 

o r d e r . F i r s t , i t w i l l be no ted t h a t t he consumpt ion o f each agent may be 

c o n t i n g e n t on a t most #E e v e n t s i n t he 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 . 

T h i s i m p l i c i t l y r u l e s ou t t he t r a d i n g o f "unemployment i n s u r a n c e " c l a i m s 

between agen t s employed by d i f f e r e n t f i r m s . The r e a s o n f o r s u c h a r e s t r i c t i o n 

i s t h a t i t s u b s t a n t i a l l y s i m p l i f i e s t h e a n a l y s i s . I t i s r e a d i l y v e r i f i e d t h a t 

none o f t he r e s u l t s o f t he p a p e r , as w e l l as none o f t he r e s u l t s r e f e r r e d t o 

i n S m i t h (1982) a re dependent on t h i s a s s u m p t i o n ; i . e . , t he r e s t r i c t i o n i s no t 

b i n d i n g i n the d e m o n s t r a t i o n s o f t he p r o p o s i t i o n s w h i c h f o l l o w . However , f o r 

more g e n e r a l economies the r e s t r i c t i o n w i l l b i n d . We do not comment f u r t h e r 



- Ik -

on t h i s , bu t i t s h o u l d be no ted t h a t o t h e r models o f unemployment and t h e 

P h i l l i p s c u r v e , as w e l l a s o t h e r a d v e r s e s e l e c t i o n m o d e l s , a l s o r u l e ou t 

t r a d i n g o f t h i s t y p e . - ^ / T h u s , t h i s i s a common r e s t r i c t i o n . 

S e c o n d , i n a d v e r s e s e l e c t i o n s e t t i n g s o f t he t y p e under d i s c u s s i o n 

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

e q u i l i b r i u m n o t i o n employed he re i s a s t r a i g h t f o r w a r d v a r i a n t o f t he Nash 

concep t o f R o t h s c h i l d and S t i g l i t z (1976). However, two p rob lems w i t h t h i s 

d e f i n i t i o n a r e t h a t an e q u i l i b r i u m need no t e x i s t , and even i f e q u i l i b r i a do 

e x i s t , t hey may be s u b o p t i m a l . T h u s , some comments on t h e c h o i c e o f e q u i l i b ­

r i u m concep t a re i n o r d e r . 

One p o i n t o f no te i s t h a t we c o u l d e a s i l y have adop ted t h e n o t i o n o f 

e q u i l i b r i u m i n t r o d u c e d by W i l s o n (1977), f o r w h i c h an e q u i l i b r i u m here wou ld 

a lways e x i s t . T h i s wou ld n e c e s s i t a t e o n l y m inor and o b v i o u s changes i n t he 

word ing o f what f o l l o w s , s i n c e when a Nash e q u i l i b r i u m e x i s t s , i t c o i n c i d e s 

w i t h the W i l s o n e q u i l i b r i u m . T h i s app roach has no t been t a k e n s i n c e t h e 

phenomena o f macroeconomic i n t e r e s t a r i s e he re p r e c i s e l y i n t h e c a s e when a 

Nash e q u i l i b r i u m does e x i s t . T h u s , e m p l o y i n g t he W i l s o n e q u i l i b r i u m c o n c e p t 

wou ld no t expand t he scope o f t he d i s c u s s i o n . 

W i t h r e g a r d t o t he second p r o b l e m , game forms w h i c h i n d u c e o p t i m a l 

a l l o c a t i o n s have y e t t o be d e v i s e d f o r t he s e t t i n g s under d i s c u s s i o n . How­

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

use o f money) have a l l o f t h e q u a l i t a t i v e f e a t u r e s o f t he Nash e q u i l i b r i a d i s ­

c u s s e d be low (when t h e s e e x i s t ) , so t h a t a g a i n t he d i s c u s s i o n c o u l d be f o c u s e d 

•2 - 'E .g . , Lucas (1972) r u l e s ou t t r a d i n g between " i s l a n d s . " A l s o , t h e 
i m p l i c i t c o n t r a c t i n g l i t e r a t u r e c l e a r l y r e q u i r e s an absence o f marke ts i n 
"employment" i n s u r a n c e . In 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 , i t i s 
a s t a n d a r d assump t i on t h a t i n d i v i d u a l s d e a l o n l y w i t h a s i n g l e i n s u r a n c e 
company. 
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on P a r e t o o p t i m a l a l l o c a t i o n s w i t h o n l y minor and o b v i o u s changes i n t he 

w o r d i n g o f t he arguments w h i c h f o l l o w . 

F i n a l l y , i t w i l l be u s e f u l as a m a t t e r o f t e r m i n o l o g y t o d e f i n e two 

a d d i t i o n a l t e r m s . The f i r s t , 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 d e f i n e d f o r two 

r e a s o n s . I n p a r t i c u l a r , i t w i l l o f t e n be u s e f u l t o c o n s i d e r t h e s i m p l e s t 

p o s s i b l e c i r c u m s t a n c e , w h i c h i s one where f i r m s a r e assumed no t t o employ 

l o t t e r i e s . M o r e o v e r , t h i s s i t u a t i o n w i l l s e r v e as a u s e f u l r e f e r e n c e p o i n t i n 

what f o l l o w s . T h e r e f o r e , we p r o v i d e t h e f o l l o w i n g 

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 an e q u i l i b r i u m s a t i s f y i n g t h e 

a d d i t i o n a l r e s t r i c t i o n 

(g) L ^ e ) = L ^ e * ) v e , e* e E ; i = 1 , 2 , 

and w i t h ( f ) amended t o 

A A A 

( f ) t h e r e i s no a l t e r n a t e mapping [ w . ( e ) , w _ ( e ) , L . ( e ) , 

L 2 ( e ) , p ( e ) ] : E + X [ 0 , l ] w h i c h 

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

i i ) ea rns n o n n e g a t i v e e x p e c t e d 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 and 
A A A A 

i i i ) s a t i s f i e s L^(e) = L ^ e * ) , w ^ e ) = w ^ e * ) v e , e * e 

E , i = 1 , 2 . 

F i n a l l y , we w i s h t o d e f i n e what i s meant by unemployment . The usage 

o f t h i s t e rm i s q u i t e c o n v e n t i o n a l . L e t L^ (e ) be t h e u t i l i t y m a x i m i z i n g v a l u e 

o f l a b o r s u p p l y for- t y p e i agen t s i n even t e g i v e n t he p r e v a i l i n g e q u i l i b r i u m 

( r e a l ) wage r a t e . Thus L^ i s t he " n o t i o n a l l a b o r s u p p l y " o f t ype i a g e n t s , 

w h i c h i s independent o f e by c o n d i t i o n ( a ) . Then 
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D e f i n i t i o n . An 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 i n w h i c h L i ( e ) 

< L . f o r some i f o r some e . 1 

C . R e s u l t s 

The f o l l o w i n g p r o p o s i t i o n s a r e demons t ra ted i n S m i t h (1982), and a r e 

mere l y r e p e a t e d h e r e . 

(1) There e x i s t economies where 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 f a i l s t o 

e x i s t , bu t w h i c h do have an e q u i l i b r i u m w i t h nondegenera te employment 

l o t t e r i e s . 

(2 ) There e x i s t economies 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 , 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 . 

(3) Any e q u i l i b r i u m has L - ^ e ) * L 2 ( e ) f o r some e ( i . e , t y p e s a r e r e v e a l e d 

i n any e q u i l i b r i u m ) - £ / 

(h) There e x i s t economies where unemployment o f l a b o r i s an e q u i l i b r i u m 

outcome. 

N o t i c e t h a t t o g e t h e r ( l ) and (2) imp l y t h a t nondegenera te employment 

l o t t e r i e s a r e somet imes an e q u i l i b r i u m ou tcome. T h i s i s t he c a s e d e s p i t e t h e 

f o l l o w i n g i m p l i c a t i o n o f (3): i n any e q u i l i b r i u m a l l ex an te u n c e r t a i n t y i s 

r e s o l v e d . In p a r t i c u l a r , t h e r e a r e no shocks t o p r e f e r e n c e s , t e c h n o l o g y , o r 

endowments. In a d d i t i o n , u n c e r t a i n t y about a g e n t s ' t y p e s i s r e s o l v e d p r i o r t o 

the o c c u r r e n c e o f any economic a c t i v i t y . T h e r e f o r e , t h e r e i s no o b j e c t i v e 

u n c e r t a i n t y i n e q u i l i b r i u m . N e v e r t h e l e s s , employment and o u t p u t may be s t o ­

c h a s t i c . 

— ' T h i s i s a s t r a i g h t f o r w a r d e x t e n s i o n o f a r e s u l t i n R o t h s c h i l d -
S t i g l i t z (1976). 
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U n f o r t u n a t e l y , u s e f u l c o n d i t i o n s c h a r a c t e r i z i n g when employment 

l o t t e r i e s o c c u r do no t appea r p o s s i b l e t o o b t a i n i n t h i s s e t t i n g . In o r d e r t o 

i l l u s t r a t e t h i s , S m i t h ( l °82 ) p r e s e n t s an example i n w h i c h two economies a r e 

i d e n t i c a l excep t t h a t t he m a r g i n a l u t i l i t y o f consumpt ion d i f f e r s a c r o s s t y p e 

2 agen t s i n t he two e c o n o m i e s . M o r e o v e r , p r e f e r e n c e s i n t he two economies c a n 

be made a r b i t r a r i l y c l o s e i n t he sense o f K a n n a i (1970). N e v e r t h e l e s s , one 

economy d i s p l a y s a d v e r s e s e l e c t i o n p r o b l e m s , unemployment , and employment 

l o t t e r i e s i n e q u i l i b r i u m . The o t h e r 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 . T h e r e f o r e , s m a l l p e r t u r b a t i o n s o f economic d a t a can d r a s t i c a l l y 

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

when c e r t a i n outcomes a r i s e . F o r t h i s r e a s o n , t he r ema inde r o f t h i s p a p e r i s 

i l l u s t r a t i v e , as i t i s d i f f i c u l t t o comment on t he g e n e r a l i t y o f c e r t a i n 

r e s u l t s t o be o b t a i n e d . 

I t rema ins i n t h i s s e c t i o n t o i n d i c a t e t he n a t u r e o f an e q u i l i b r i u m 

w i t h unemployment . I t s u f f i c e s f o r t h i s p u r p o s e t o f ocus on 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 . An economy 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 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 C = INL a r e t h e z e r o 

p r o f i t l o c i f o r f i r m s emp loy ing t y p e i a g e n t s , and t he l o c i l a b e l l e d U i a r e 

i n d i f f e r e n c e c u r v e s f o r t y p e i a g e n t s . I f t h e economy d e p i c t e d were one w i t h 

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 w o r k e r s ' t y p e s , t he e q u i l i b r i u m v a l u e s o f 

t h e f o r t h i s economy would be L* and L * , w h i c h a r e t h e l e v e l s o f employment 

where an i n d i f f e r e n c e c u r v e f o r a t y p e i agen t i s t angen t t o t he C = u^L 

l o c u s . Now c o n s i d e r t he same economy w i t h p r i v a t e i n f o r m a t i o n . As i n d i c a t e d 

a b o v e , i 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 * L 2 . T h e r e f o r e , a g e n t s ' t y p e s a r e 

o b s e r v a b l e , so 

L 2 = argmax [ U 2 ( i r 2 L , L ) ] = L* 



F i g u r e 1 

An Unemployment E q u i l i b r i u m 
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as b e f o r e . i s d e t e r m i n e d i n e q u i l i b r i u m by t h e c o n d i t i o n t h a t ( C ^ . L ^ ) must 

be maximal f o r t y p e 1 agen t s among t he s e t o f ( C , L ) p a i r s r e s u l t i n g i n n o n -

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

r i u m v a l u e o f i s t h e s o l u t i o n t o t h e p rob lem 

max U 1 ( n 1 L , L ) s u b j e c t t o 

U 2 ( i r l L l ' L l ) < U 2 ( l , 2 L 2 - L 2 ) -

Now, c l e a r l y t he 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 s t r a i n t i s b i n d i n g f o r t he economy 

a t h a n d , a s ( i r ^ L * , ! * ) i s 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 . T h e r e f o r e , L 1 

i s de te rm ined by 

- ^ ( S j L j ^ ) = U 2 ( n 2 L | , L » ) , 

7 / 

t h e s o l u t i o n t o wh ich i s p o i n t B i n F i g u r e 1.— 

I t w i l l be n o t e d t h a t i n t h i s e q u i l i b r i u m L 1 < L * , so t h a t t h e r e i s 

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

s e l e c t i o n prob lems i n t he economy. T h u s , i t i s t he c a s e t h a t t he economy 

under c o n s i d e r a t i o n p r o v i d e s a r a t i o n a l e f o r r a t i o n i n g ; i . e . , q u a n t i t y r a t i o n ­

i n g i s not imposed a p r i o r i a s i n much o f t he macroeconomic l i t e r a t u r e on 

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 . 

F i n a l l y , i t w i l l a l s o be no ted t h a t t he s e t o f unemployed a g e n t s i n 

t h e economy a r e worke rs w i t h h i g h m a r g i n a l p r o d u c t s . T h i s w i l l be t h e c a s e i n 

any such s t a t i c economy w i t h unemployment . W h i l e t h i s i s a c t u a l l y no t a t 

v a r i a n c e w i t h U . S . e x p e r i e n c e ( S m i t h ( 1 9 8 2 ) ) , i t does c o n t r a s t w i t h n o r m a l 

p e r c e p t i o n s o f wh i ch agen t s i n an economy e x p e r i e n c e unemployment. A l s o i t 

—'We can gua ran tee t h a t t h i s i s , i n f a c t , an e q u i l i b r i u m ( i . e . , r u l e 
ou t e x i s t e n c e p rob lems ) by a p p r o p r i a t e c h o i c e o f 9 . 
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s h o u l d p r o b a b l y be v iewed as a s h o r t c o m i n g o f t he model t h a t o n l y one t y p e o f 

w o r k e r e x p e r i e n c e s unemployment i n t h i s s e t t i n g . However , a s we s h a l l demon­

s t r a t e i n t h e nex t two s e c t i o n s , t h e s e a s p e c t s o f t he model can be r e c t i f i e d 

a s we move t o c o n s i d e r a t i o n o f a dynamic model w i t h money. 

I I . The Mode l W i t h Money 

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 we expand t h e model o f S e c t i o n I t o p e r m i t t h e 

i n t r o d u c t i o n o f money. T h i s w i l l a l l o w an a n a l y s i s o f t he r e l a t i o n s h i p b e ­

tween r a t e s o f i n c r e a s e i n money p r i c e s (o r money wage r a t e s ) and t h e r a t e o f 

unemployment i n t he m o d e l . As t h e economic s e t t i n g o f t h i s s e c t i o n i s a 

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

economy can be f a i r l y b r i e f . 

In o r d e r t o accommodate a r o l e f o r money, t h e n , t h e economy o f 

S e c t i o n I i s embedded he re i n an o v e r l a p p i n g g e n e r a t i o n s m o d e l . The n a t u r e o f 

t h i s model i s as f o l l o w s . Time i s d i s c r e t e , and i ndexed by t = 0, 1, . . . . 

A t t = 0, t h e r e i s an i n i t i a l o l d g e n e r a t i o n , w h i c h i s endowed w i t h t h e e n t i r e 

s t o c k o f f i a t money, M, and n o t h i n g e l s e . F o r t he p r e s e n t , we t a k e t h i s s t o c k 

t o be f i x e d a c r o s s t i m e and s t a t e s o f n a t u r e ( t h i s w i l l be r e l a x e d b e l o w ) . A t 

t = 0, t h e r e i s a l s o an i n i t i a l young g e n e r a t i o n c o n s i s t i n g o f t h r e e t y p e s o f 

a g e n t s : e n t r e p r e n e u r s , and wo rke r s o f t y p e s 1 and 2. E n t r e p r e n e u r s a r e a g a i n 

endowed o n l y w i t h a c c e s s t o t e c h n o l o g y . The endowments o f t y p e i wo rke r s a r e 

a s f o l l o w s . When y o u n g , a l l wo rke r s a r e 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 . When o l d , a l l wo rke r s a r e r e t i r e d ( t hey have no endowment 

o f l a b o r ) , and t y p e i wo rke r s have endowment o f t he s i n g l e c o n s u m p t i o n 

g o o d , w h i c h i s a l s o p roduced as p r e v i o u s l y . As i s c l e a r f rom t h e c o n t e x t , a l l 

agen t s a r e two p e r i o d l i v e d , and a t t = 1, t h e r e i s a new young g e n e r a t i o n , 
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e t c . In o r d e r t o keep c o m p l i c a t i o n s t o a minimum, a l l g e n e r a t i o n s a r e i d e n t i ­

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

g e n e r a t i o n s have a c c e s s t o t h e same t e c h n o l o g y ( d e s c r i b e d i n S e c t i o n I ) . Ex  

a n t e a v a i l a b i l i t y o f i n f o r m a t i o n , and t h e t r a n s m i s s i o n o f i n f o r m a t i o n a re t h e 

same as b e f o r e , w i t h one p o s s i b l e e x c e p t i o n t o be d i s c u s s e d b e l o w . F i n a l l y , 

we assume t h a t t h e r e a r e N e n t r e p r e n e u r s a t each da te (N f i n i t e ) , and hence a t 

most N f i r m s . 

Each young a g e n t , i t w i l l be n o t e d , c a r e s o n l y about consumpt ion ( o f 

t h e s i n g l e good) when y o u n g , consump t i on when o l d , and hours worked when 

young . As p r e v i o u s l y , consumpt ion and employment l e v e l s may be d e t e r m i n e d by 

l o t t e r i e s run by f i r m s , d e s p i t e t he absence o f u n d e r l y i n g u n c e r t a i n t y i n t h e 

mode l . We r e t a i n ou r assump t i on t h a t t r a d i n g o f c l a i m s i n employment i n s u r ­

ance i s r u l e d out ( t h i s i s i n e s s e n t i a l f o r a l l o f t he r e s u l t s i n S e c t i o n I I I 

b e l o w ) , and a l s o r u l e ou t i n s u r a n c e marke ts f o r o l d age c o n s u m p t i o n . ( T h i s i s 

i n e s s e n t i a l as w e l l , and s e r v e s mere l y t o economize on n o t a t i o n . ) N e v e r t h e ­

l e s s , f o r r easons t o be e l a b o r a t e d , consumpt ion i n b o t h p e r i o d s may depend f o r 

any agent on t he outcome o f t h e l o t t e r i e s o f a l l f i r m s . R e c a l l t h a t t h e r e a r e 

a t most N f i r m s . T h e n , as b e f o r e , each f i r m has a t most #E p o s s i b l e outcomes 
N 

f o r i t s l o t t e r y . L e t E = X E , so t h a t #E = N(#E) . Le t a t y p i c a l e lement 
j = l 

o f E be deno ted e . Then we deno te t he h o u r s worked by a t y p e i agent i n even t 

e by L^ (e ) ( t h i s i s de te rm ined by t he l o t t e r y o f h i s emp loyer o n l y ) , t he y o u t h 

consumpt ion o f a t y p e i agen t i n even t e by C 1 ^ ( e ) , and t he o l d age consump­

t i o n o f a t y p e i agent by C ^ e . e ' ) i f t he sequence o f e v e n t s e , e ' i s e x p e r i ­

e n c e d . Throughout we u s e e ' (o r e ' ) t o denote " n e x t p e r i o d ' s e v e n t . " We 

f o c u s o n l y on ( s t o c h a s t i c ) s t eady s t a t e s , so we omi t d a t e s on t h e s e v a r i a b l e s . 

In o r d e r t o comp le te ou r d e s c r i p t i o n o f t r a d i n g i n t h i s economy, we 

d e s c r i b e t he i n s t r u m e n t s a v a i l a b l e t o any agent f o r t r a n s f e r r i n g goods between 
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p e r i o d s . There a r e t v o o f t h e s e . F i r s t , agen t s may bo r row and l e n d . We l e t 

deno te t h e b o r r o w i n g o f a t y p e i agent (wh i ch w i l l depend t y p i c a l l y b o t h on 

whether o r not agen ts a r e d i s t i n g u i s h a b l e , and on t h e even t e ) , w h i c h t a k e s 

p l a c e a t t he g r o s s i n t e r e s t r a t e R(e ) i n e . S e c o n d , agen t s may h o l d money. 

We l e t ^ denote t h e n o m i n a l b a l a n c e s o f a t y p e i agent (wh i ch w i l l a l s o 

depend on t h e i d e n t i f i a b i l i t y o f a g e n t s , and on e ) . We r e t a i n ou r c h o i c e o f 

t he consumpt ion good as n u m e r a i r e , and l e t S ( e ) be t he goods v a l u e o f money 

i n e . ( S ( e ) i s t he i n v e r s e p r i c e l e v e l i n e . ) 

Type i wo rke r s have 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 t r i p l e s ( C ^ . C ^ j L ) 

deno ted by U ^ : R^ + R. G i v e n t h e s e p r e f e r e n c e s , i t rema ins o n l y t o d e s c r i b e 

t h e manner i n w h i c h t y p e i agen t s choose t h e i r p o r t f o l i o s . To t h i s e n d , 

n o t i c e t h a t agen t s a c c e p t a p a r t i c u l a r wage-employment l o t t e r y p r i o r t o t h e 

o c c u r r e n c e o f p r o d u c t i o n . Thus agen ts d i s c o v e r t h e i r p e r i o d one income o n l y 

subsequent t o a c c e p t i n g a g i v e n s e t o f wage-hours o p p o r t u n i t i e s . They t h e n 

s e l e c t t h e i r p o r t f o l i o s a f t e r t he r e a l i z a t i o n o f the outcome o f t he comp le te 

se t o f l o t t e r i e s . Thus t h e i r income depends on how, and w h e t h e r , t hey have 

been i d e n t i f i e d , and ( p o s s i b l y ) on t h e outcome o f a l o t t e r y r u n by t h e i r 

emp loye r . T h e r e f o r e , c o n s i d e r an a r b i t r a r y t y p e i agent who has r e c e i v e d 

income y and l e v e l o f employment L a s a r e s u l t o f t he s t a t e o f i n f o r m a t i o n and 

t he r e a l i z a t i o n e a t h i s f i r m . The c u r r e n t v a l u e o f money i s S ( e ) , t h e 

c u r r e n t i n t e r e s t r a t e R ( e ) , and t h e agent knows t he o b j e c t i v e p r o b a b i l i t i e s 

o f f u t u r e e v e n t s , and hence o f f u t u r e v a l u e s S ( e ' ) . T h e r e f o r e , h i s c h o i c e o f 

p o r t f o l i o i s made so a s t o s o l v e t h e ( c o m p e t i t i v e ) p r o b l e m 

max E U . [ c 1 . ( e ) , C 2 i ( e , e ' ) , L ] 

s u b j e c t t o 
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by c h o i c e o f x . ( e ) and M. ( e ) : M . (e ) > 0 . T h i s p r o b l e m g i v e s r i s e t o t h e 
i ~ 1 ~ 1 ~ 

f o l l o w i n g demand c o r r e s p o n d e n c e s f o r l o a n s and money: 

M, (e ) = * . [ S ( e ) , { S ( e ' ) > _ . , R ( e ) , y , L ] 

x . ( e ) = * . [ S ( e ) , { S ( e , ) } e e E , R ( e ) , y , L ] ; i = 1 , 2 . 

We assume th roughou t t h a t a g e n t s ' p o r t f o l i o s a r e no t o b s e r v a b l e by f i r m s , so 

t h a t t h e s e c o r r e s p o n d e n c e s gove rn t he p o r t f o l i o c h o i c e o f wo rke rs under any 

8 / 
c i r c u m s t a n c e s . — ' 

F i n a l l y , i t w i l l be c o n v e n i e n t t o make t he f o l l o w i n g a s s u m p t i o n s . 

( v i ) D jU jCC-L .Cg .L ) > 0 ; i , J = 1 , 2 

( v i i ) D 3 U 2 ( C 1 , C 2 , L ) < 0 

( v i i i ) u*2 s t r i c t l y c o n c a v e , c o n c a v e . 

I t w i l l a l s o p rove c o n v e n i e n t t o r e s t r i c t t h e s e t o f l o t t e r y outcomes w h i c h 

can be employed by f i r m s . To t h i s e n d , we assume t h a t a f e a t u r e o f t he e n ­

v i r onmen t i n w h i c h f i r m s o p e r a t e i s as f o l l o w s : 

( i x ) i f L ^ e ) * I ^Ce* ) f o r some i , f o r some e , e * e E , t h e n 

e i t h e r L - ( e ) = 1 , o r L - ( e ) = 0 f o r t h i s i . 

— ' T h i s i s not e s s e n t i a l i n any r e s u l t s . I t does seem the most 
n a t u r a l a s s u m p t i o n , however , i n t h a t a g e n t s have no t s e l e c t e d t h e i r p o r t f o l i o s 
a t t he t ime t h e y b e g i n t h e i r a s s o c i a t i o n w i t h a f i r m . I t s h o u l d a l s o be no ted 
t h a t t he t i m i n g o f the even t s d e s c r i b e d i n t h e t e x t i s no t e s s e n t i a l t o t h e 
r e s u l t s w h i c h f o l l o w . 
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Assumpt ion ( i x ) says t h a t f i r m s may o f f e r o n l y two t y p e s o f l o t t e r i e s : a 

d e g e n e r a t e l o t t e r y , o r a l o t t e r y where w o r k e r s a r e e i t h e r employed " f u l l 

t i m e , " o r no t a t a l l . 

Some comments on a s s u m p t i o n ( i x ) a r e i n o r d e r . F i r s t , t he r e s t r i c ­

t i o n on outcomes o f a nondegenera te l o t t e r y i s imposed o n l y because we w i s h t o 

s o l v e f o r t he e q u i l i b r i u m o f some sample economies . T h i s wou ld no t be a 

t r a c t a b l e p r o b l e m w i t h o u t (a v e r s i o n o f ) ( i x ) . S e c o n d , ( i x ) c l o s e l y r e s e m b l e s 

some assump t i ons made i n t he i m p l i c i t c o n t r a c t i n g l i t e r a t u r e r e g a r d i n g t h e 

i n d i v i s i b i l i t y o f l a b o r . I t s h o u l d be though t o f as somewhat a n a l o g o u s t o 

t h e s e a s s u m p t i o n s , bu t w i t h t he d i f f e r e n c e t h a t here i t i s an i n e s s e n t i a l 

c o n v e n i e n c e . T h i r d , t he f a c t t h a t f i r m s a r e a l l o w e d t o o f f e r any l e v e l o f 

employment i n a d e g e n e r a t e l o t t e r y demons t ra tes t h a t e q u i l i b r i u m employment 

l o t t e r i e s a r e no t a r e s u l t o f some " i n d i v i s i b i l i t y " a s s u m p t i o n . F i n a l l y , i n 

l i g h t o f ( i x ) , i t i s o b v i o u s l y no t a f u r t h e r r e s t r i c t i o n t o a l s o assume t h a t 

#E = 2 . W i t h t h e s e comments i n m i n d , we a r e now p r e p a r e d t o d e f i n e an e q u i ­

l i b r i u m f o r t h i s economy. 

B . E q u i l i b r i u m 

The d e f i n i t i o n o f a (Nash) e q u i l i b r i u m f o r t h i s monetary economy 

c l o s e l y p a r a l l e l s t h a t f o r t he s t a t i c v e r s i o n o f t he same economy. The 

changes w h i c h a re r e q u i r e d a r e as f o l l o w s . F i r s t , t h e r e a r e a d d i t i o n a l c o n d i ­

t i o n s r e q u i r i n g t he c l e a r i n g o f ( c o m p e t i t i v e ) l o a n and money m a r k e t s . S e c o n d , 

t h e l a b o r market b e h a v i o r o f f i r m s i s amended t o t ake a c c o u n t o f t he o p t i m i z ­

i n g p o r t f o l i o c h o i c e s o f each a g e n t . 

F o r t he purpose o f d e f i n i n g t h i s e q u i l i b r i u m , i t w i l l be u s e f u l t o 

p r o v i d e some a d d i t i o n a l n o t a t i o n . L e t n i ndex o p e r a t i n g f i r m s , n = l , N ' ; 

N ' < N. Then l e t e lements o f t he v e c t o r e t a k e t he f o r m e = ( e ^ , . . . , e ^ i ) , 

where e n i s t he event r e a l i z a t i o n f o r f i r m n. Denote t he N ' - 1 v e c t o r e, w i t h 
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i t s n t h e lement removed by e " n = ( e - p . . . » e

n _ i » e

n + i > * • • » e N ' ) * w i l 1 b e 

r e c a l l e d t h a t l o t t e r y outcomes a re i ndependen t a c r o s s f i r m s . ) A l s o , l e t 

E — E. X . . . X E _ X E . _ X . . . X E, T , , 
1 n-1 n+1 « ' 

where E n i s t h e s e t o f e v e n t s f o r f i r m n . F i n a l l y , d e f i n e 

V [ w ( e ) L ( e ) , L ( e ) ; e ] = I p ( e ' ) U ( v ( e ) L ( e ) + 
E 

i | » i ( - , w ( e ) L ( e ) , L ( e ) ] - S(e)# . [ - , w ( e ) L ( e ) , L ( e ) ] ,n . + 

S ( ( g ' ) « 1 [ - 1 - R ( e ) * . [ - ] , L ( e ) } , 

w h i c h i s s i m p l y t he e x p e c t e d u t i l i t y o f a t y p e i agent g i v e n employment L ( e ) 

and income w ( e ) L ( e ) , i n c u r r e n t p e r i o d s t a t e _e. 

W i t h t h i s a d d i t i o n a l n o t a t i o n , we a r e now p r e p a r e d t o p r e s e n t t h e 

f o l l o w i n g 

D e f i n i t i o n . A (Nash) e q u i l i b r i u m w i t h money i s a mapping f o r each f i r m 

[ w 1 ( e ) , w 2 ( e ) , L 1 ( e ) , L 2 ( e ) , p ( e ) ] : E • R + X [ 0 , l ] , and a mapping [ S ( e ) , R ( e ) ] : 

2 
E • R + s a t i s f y i n g 

( i ) e i t h e r L ± ( e ) = 1 o r L ^ e ) = 0 v e e E , o r L ^ e ) = L ^ e * ) 

f e , e * e E 

( j ) w i ( e ) = ir i v e e E i f L - ^ e ) * L 2 ( e ) f o r some e , 

w i ( e ) = 7 v e e E , i = 1 , 2 i f L 1 ( e ) = L 2 ( e ) v e 

(k ) I p ( g ) V 1 [ w 1 ( e ) L 1 ( e ) , L 1 ( £ ) ; S ] > 

I P ( e ) V [w (e )L ( e ) , L 2 ( e ) ; e ] 
E 
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(1) I P ( e ) V 2 [ v 2 ( e ) L 2 ( e ) , L 2 ( e ) ; e ] > 
E 

I p (e ) Vglv^ejL^jg).LJCJJ);sl 

( c o n d i t i o n s (k) and ( l ) a r e t h e s e l f - s e l e c t i o n c o n d i t i o n s ; t hey h o l d t r i v i a l l y 

i f LjU) = L 2 ( e ) v e e E) 

(m) p (e ) and L-^(e) ; eeE max imize ( t a k i n g t he v a l u e s L 2 ( e ) 

and t he c h o i c e s o f o t h e r f i r m s as g i v e n ) 

p l . n P ( e _ n ) V 1 [ w 1 ( l ) L 1 ( l ) , L 1 ( l ) ; ( 5 - n , l ) ] + 
E 

(1 -p ) I.N P ( e _ n ) V 1 [ w 1 ( 2 ) L 1 ( 2 ) , L 1 ( 2 ) ; ( e - n , 2 ) ] , 2 / 
E 

where p = p ( l ) , s u b j e c t t o ( i ) , ( j ) and ( l ) 

(n) i f L - ^ e ) * L 2 ( e ) f o r some (e) t h e n , 

LAe) = argmax { V 2 [ w 2 ( e ) L 2 ( e ) , L 2 ( e ) ; e ] } v e e E . 

(o) t h e r e does no t e x i s t f o r any f i r m an a l t e r n a t e mapping 

[ w 1 ( e ) , w 2 ( e ) , L x ( e ) , L 2 ( e ) , p ( e ) ] s a t i s f y i n g ( i ) w h i c h , 

g i v e n t he a c t i o n s o f o t h e r f i r m s , 

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

i i ) e a r n s n o n n e g a t i v e e x p e c t e d p r o f i t s g i v e n t he w o r k ­

e r s i t a t t r a c t s 

(p) I * i ( - ) = 0 v e e E 

(q) I * i ( - ) = M v e e E , 

— ^ £ " n , e ) = e as a n o t a t i o n a l c o n v e n i e n c e . 
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where t he summations i n (p) and (q) a r e summations o v e r members o f each young 

g e n e r a t i o n 

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

w h i c h w i l l a i d i n i n t e r p r e t i n g some o f t h e p r o p o s i t i o n s t o be p r e s e n t e d i n 

S e c t i o n I I I . T h i s i s 

P r o p o s i t i o n 1. I f 

(1) 
3 i 
3L 

* h . 
3L 

D v 2 ( y , L ; e ) = 0 Dv1(y,L; ig)«0 

v ( y , L , e ) such t h a t y = TTL, t hen each w o r k e r ' s t y p e i s r e v e a l e d i n e q u i l i b ­

r i u m . 

P r o o f . Suppose t he c o n t r a r y . Then t h e r e w i l l be a common v a l u e o f L ( e ) f o r 

a l l wo rke r s v e (a t each f i r m , s i n c e a l l f i r m s have e q u i v a l e n t " b e s t " s t r a t e ­

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

and c o n c a v i t y o f U ^ , L i s n o n s t o c h a s t i c , and by c o n d i t i o n ( j ) , w^ = it v i . 

A l s o , i n o r d e r f o r such an ar rangement t o be an e q u i l i b r i u m , no f i r m can have 

an i n c e n t i v e t o change i t s a c t i o n s , g i v e n t h e a c t i o n s o f o t h e r f i r m s . 

Case 1. Suppose t h a t 

(2) 3Z 
3L 

> & 
3L 

dv 2 =0 d v ^ O 

a t the v a l u e s y = uL and L d i c t a t e d by (m) . Then suppose t h a t some f i r m 

a l t e r s i t s ( n o n s t o c h a s t i c ) wage-hours package by o f f e r i n g income o f y + e and 

hours L + 6 ; e , 5 > 0 , w i t h e and 6 s a t i s f y i n g 

— ^ I t s h o u l d be no ted t h a t c o n d i t i o n s (m) and (n) a r e c o n s i s t e n t 
w i t h ( i ) . T h i s i s t r u e s i n c e ( j ) i m p l i e s c o n s t a n t wages , and i n l i g h t o f 
t h i s , (m) , ( n ) , and c o n c a v i t y o f t he U± v ± n imp l y c o n s t a n t v a l u e s o f emp loy ­
ment i n t h e absence o f l o t t e r i e s . 
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(3) 3L 
> £ > i z 

6 3L 
dv 2 =0 dv 1 =0 

( e v a l u a t i n g t hese d e r i v a t i v e s a t y = irL and L ) . T h i s i s p o s s i b l e by ( 2 ) . 

Then i t i s r e a d i l y v e r i f i e d t h a t f o r e , 6 s u f f i c i e n t l y s m a l l , t y p e 1 a g e n t s 

p r e f e r t he new wage-hours package w h i l e t y p e 2 agen t s p r e f e r t he i n i t i a l 

p a c k a g e . T h e r e f o r e , the d e v i a n t f i r m a t t r a c t s o n l y t y p e 1 a g e n t s . T h u s , f o r 

e , 6 a g a i n s u f f i c i e n t l y s m a l l , t he d e v i a n t f i r m must earn a p o s i t i v e p r o f i t . 

T h i s c o n t r a d i c t s the s u p p o s i t i o n t h a t t h e i n i t i a l a r rangement c o u l d be an 

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

Case 2 . T h i s c a s e i s s y m m e t r i c a l t o Case 1 , bu t w i t h (2) r e p l a c e d b y 

Ik) 3L 
< i t 

3L 
dv 2 =0 d v ^ O 

A c o n t r a d i c t i o n can be d e r i v e d i n t h e same way , b u t w i t h e , 6 < 0 , and w i t h e , 

<5 s a t i s f y i n g 

(5) 3L 
< 4 < | z : 

6 3L 
dv 2 =0 d v ^ O 

w h i c h i s p o s s i b l e by ( U ) . T h i s c o n t r a d i c t i o n e s t a b l i s h e s the p r o p o s i t i o n . 

P r o p o s i t i o n 1 s t a t e s t h a t a l l u n c e r t a i n t y r e g a r d i n g w o r k e r s ' mar ­

g i n a l p r o d u c t s must be r e s o l v e d i n any e q u i l i b r i u m (so l o n g as t he f a i r l y weak 

c o n d i t i o n ( l ) i s s a t i s f i e d ) . T h e r e f o r e , s i n c e t h e r e a re no shocks t o p r e f e r ­

e n c e s , endowments, o r t e c h n o l o g y , t h i s c l a s s o f economies d i s p l a y 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 . N e v e r t h e l e s s , some economies i n t h i s c l a s s 

w i l l g i v e r i s e t o endogenous b u s i n e s s c y c l e s . 
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F i n a l l y , i t w i l l be u s e f u l as a r e f e r e n c e t o d e f i n 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 . e . , an e q u i l i b r i u m i n w h i c h f i r m s a re r e s t r i c t e d t o o f f e r o n l y 

degene ra te l o t t e r i e s . T h u s , we p r o v i d e t he f o l l o w i n g 

D e f i n i t i o n . A n o n s t o c h a s t i c (monetary) 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 w i t h ( i ) 

r e p l a c e d by 

( i « ) L ^ e ) = L i ( « » ) v e , e* £ E ; i = 1 , 2 , 

and (o) r e p l a c e d by 

( o ' ) t h e r e does no t e x i s t f o r any f i r m a degene ra te l o t t e r y 

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

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

i i ) e a r n s n o n n e g a t i v e e x p e c t e d p r o f i t s g i v e n t h e wo rke r s 

i t a t t r a c t s . 

An unemployment e q u i l i b r i u m i s d e f i n e d as p r e v i o u s l y . 

I I I . The P h i l l i p s Curve 

T h i s s e c t i o n e s t a b l i s h e s t he p o t e n t i a l e x i s t e n c e o f a ( s t o c h a s t i c ) 

P h i l l i p s c u r v e , and some o f i t s p r o p e r t i e s f o r the economy o f S e c t i o n I I . I n 

d e m o n s t r a t i n g t he p r e s e n c e and f e a t u r e s o f t h i s P h i l l i p s c u r v e l i t t l e e f f o r t 

i s made a t a t t a i n i n g maximum g e n e r a l i t y . The r e a s o n f o r t h i s i s a s f o l l o w s . 

A s i n d i c a t e d i n S e c t i o n I, t h e r e i s l i t t l e o f g e n e r a l i t y t o 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 , and i f one e x i s t s , when employment l o t t e r i e s 

w i l l be an e q u i l i b r i u m outcome. As t he model o f S e c t i o n I i s a s p e c i a l c a s e 

o f t he S e c t i o n I I economy, t h i s comment a p p l i e s he re as w e l l . In s h o r t , we 

have n o t h i n g u s e f u l t o say about when s t o c h a s t i c P h i l l i p s c u r v e s w i l l a r i s e . 

However , we do show, f o r a c e r t a i n c l a s s o f e c o n o m i e s , t h a t i f t hey a r i s e t h e y 
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w i l l " n o r m a l l y " have an a p p r o p r i a t e s l o p e ( r e l a t i v e t o . a c t u a l P h i l l i p s 

c u r v e s ) . T h u s , w h i l e i t i s d i f f i c u l t t o know i n advance when t h e s e P h i l l i p s 

c u r v e s w i l l be o b s e r v e d i n e q u i l i b r i u m , ou r model r e q u i r e s v e r y l i t t l e s t r u c ­

t u r e t o o b t a i n an " a p p r o p r i a t e " s l o p e f o r them when do o c c u r . T h i s i s no t t h e 

c a s e f o r o t h e r models o f t he P h i l l i p s c u r v e . 

Pu t b r i e f l y , t h e r e s u l t s o f t h i s s e c t i o n a r e as f o l l o w s . 

(1) An a d v e r s e s e l e c t i o n economy w i t h money can g i v e r i s e t o a s t a t i s t i ­

c a l P h i l l i p s c u r v e and a b u s i n e s s c y c l e . T h i s i s t r u e d e s p i t e t h e 

absence o f u n d e r l y i n g u n c e r t a i n t y and t h e c o n s t a n c y o f u n d e r l y i n g 

pa ramete r v a l u e s . 

(2) I f t h e r e i s o n l y one o p e r a t i n g f i r m i n e q u i l i b r i u m , n o r m a l i t y o f 

second p e r i o d consumpt ion and a n o n n e g a t i v e d e r i v a t i v e o f s a v i n g s 

w i t h r e s p e c t t o r e a l i n t e r e s t r a t e s a r e s u f f i c i e n t f o r t he P h i l l i p s 

c u r v e t o be " n o r m a l l y " s l o p e d ( i f i t e x i s t s ) . 

(3) I t i s p o s s i b l e , t h o u g h , f o r t he P h i l l i p s c u r v e t o be i n c o r r e c t l y -

s l o p e d . 

{k) In t he p resence o f money, t y p e 2 a g e n t s may be unemp loyed . T h i s i s 

i n c o n t r a s t t o t he s t a t i c s e t t i n g , where o n l y h i g h p r o d u c t i v i t y 

w o r k e r s were unemp loyed . 

In a d d i t i o n t o t h e s e r e s u l t s , we d i g r e s s t o c o n s i d e r two o t h e r 

i s s u e s . F i r s t , we show t h a t an i n t e r t e m p o r a l s u b s t i t u t i o n - l i k e e f f e c t p l a y s 

an i m p o r t a n t a l l o c a t i v e r o l e i n an e q u i l i b r i u m w i t h a P h i l l i p s c u r v e . In 

s p i t e o f t h i s , however , an e c o n o m e t r i c i a n wou ld be u n a b l e t o d i s c e r n t h e 

p r e s e n c e o f such an e f f e c t i n any d a t a . S e c o n d , we d i g r e s s even f u r t h e r t o 

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

money. We show t h a t , i n c o n t r a s t t o g e n e r a l a s s e r t i o n s , t he p r e s e n c e o f money 

may i n c r e a s e the s o c i a l c o s t s o f o b t a i n i n g a g i v e n amount o f i n f o r m a t i o n . 



The main r e s u l t o f t h i s p a p e r i s , o f c o u r s e , t h a t t h i s economy w i t h 

no f r i c t i o n o t h e r t han an a d v e r s e s e l e c t i o n p r o b l e m can g i v e r i s e t o a s t a t i s ­

t i c a l P h i l l i p s c u r v e and a b u s i n e s s c y c l e w h i c h a r e endogenous t o t he m o d e l , 

t h a t i s , w h i c h a r e no t p roduced by exogenous shocks t o t he economy. T h i s i s 

P r o p o s i t i o n 2 . There e x i s t economies i n t h e c l a s s p r e s e n t e d i n S e c t i o n I I 

w h i c h d i s p l a y a n e g a t i v e c o r r e l a t i o n between t h e l e v e l o f unemployment and t h e 

r a t e o f i n f l a t i o n ( i n e i t h e r wages o r p r i c e s ) , b o t h o f w h i c h a r e s t o c h a s t i c . 

The " p r o o f " o f t h i s p r o p o s i t i o n c o n s i s t s o f d e m o n s t r a t i n g the e x i s t e n c e o f 

such an economy. T h i s i s done i n 

Example 1 . The economy c o n s i s t s o f N > 2 e n t r e p r e n e u r s , and a s i n g l e wo rke r 

o f each t y p e a t each d a t e . The f a c t t h a t each g e n e r a t i o n has o n l y two w o r k e r s 

i m p l i e s a t most two f i r m s . As t y p e 2 a g e n t s w i l l no t f a c e any randomness i n 

e q u i l i b r i u m , we can w i t h o u t l o s s o f g e n e r a l i t y f ocus on t he c a s e where t h e r e 

i s a s i n g l e f i r m i n e q u i l i b r i u m , w h i c h , however , must d e t e r t he e n t r y o f o t h e r 

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

p r e f e r e n c e s a re as f o l l o w s : = 2 , ffg = 1 , 1^ = 0 ; i = 1 , 2 , 

(The " k i n k " i n the p r e f e r e n c e s o f t ype 1 a g e n t s g u a r a n t e e s e x i s t e n c e o f b o t h a 

n o n s t o c h a s t i c and a s t o c h a s t i c e q u i l i b r i u m . I t p l a y s no o t h e r r o l e i n t h e 

a n a l y s i s . ) 

F o r t h i s f i r s t examp le , i t may be u s e f u l t o e x p l i c i t l y s o l v e f o r 

b o t h a n o n s t o c h a s t i c and a s t o c h a s t i c e q u i l i b r i u m . (Here we f o c u s o n l y on t he 

U ? ( C , , C ? , L ) (5/k)C1 + 2 C 2 - ( 1 / 2 ) ( L + l ) 2 
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c a s e w i t h v a l u e d f i a t money.) To c o n s i d e r t h e n o n s t o c h a s t i c c a s e f i r s t , we 

b e g i n as f o l l o w s . I t i s e a s i l y v e r i f i e d t h a t L 2 = 1. I f s e l f - s e l e c t i o n 

c o n s t r a i n t s d i d no t b i n d , L-^ = 1 wou ld a l s o h o l d . B u t , s i n c e w-̂  > w 2 , s u c h an 

ar rangement i s not i n c e n t i v e c o m p a t i b l e . T h e r e f o r e , L-̂  i s d e t e r m i n e d by 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 and f e a s i b i l i t y c o n s i d e r a t i o n s . U s i n g t he f a c t t h a t 

w i = 11 i s e l f - s e l e c t i ° n o b t a i n s , and t he f a c t t h a t t he v a l u e o f money i s 

c o n s t a n t a c r o s s t i m e and e v e n t s , t h i s may be w r i t t e n 

a r j l ^ - ( 1 / 2 ) (L- j+1) 2 = 2 i r 2 L 2 - ( 1 / 2 ) ( L 2 + l ) 2 . 

In o b t a i n i n g t h i s e x p r e s s i o n , we have used t he f a c t t h a t , i n a n o n s t o c h a s t i c 

s t e a d y s t a t e , a l l w o r k e r s save t h e i r e n t i r e f i r s t p e r i o d e a r n i n g s . 

There i s a s i n g l e s o l u t i o n t o t h i s p r o b l e m , g i v e n t h a t Lg = 1 and 

< 1 . T h i s i s In = . 1 7 2 . I t i s , t h e r e f o r e , the case t h a t t he l e v e l o f r e a l 

b a l a n c e s i n e q u i l i b r i u m obeys SM = 1 . 1 7 2 , s i n c e a l l wo rke rs save t h e i r e a r n ­

i n g s . F i n a l l y , R(e ) = 1 v e . 

H a v i n g s o l v e d f o r 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 , we now see whether 

employment l o t t e r i e s can emerge i n e q u i l i b r i u m . To t h i s e n d , we b e g i n b y 

n o t i n g t h a t i f t h e r e a r e employment l o t t e r i e s , agen ts must a c c e p t c o n t r a c t s 

p r i o r t o t he r e a l i z a t i o n o f t he c u r r e n t p e r i o d s t a t e . T h e r e f o r e , t he e q u i l i b ­

r i u m v a l u e o f Lg s o l v e s 

max E V . [ w _ ( e ) L - ( e ) , L „ ( e ) , e ] , 
u2> 2 2 2 2 

where c o n c a v i t y o f V 2 i m p l i e s t h a t L 2 w i l l be n o n s t o c h a s t i c . F o r t h i s e x ­

amp le , 

V 2 ( w 2 L 2 , L 2 , e ) = 2 E[̂ |f̂ ] w ^ - ( 1 / 2 ) ( L 2 + l ) 2 , 
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where we have assumed t h a t t y p e 2 agen t s h o l d money i n b o t h s t a t e s . ( T h i s 

a s s u m p t i o n w i l l be bo rne ou t i n e q u i l i b r i u m . ) I t i s now easy t o check t h a t L 2 

= 1 i n e q u i l i b r i u m . I f s e l f - s e l e c t i o n c o n s t r a i n t s d i d no t b i n d , i t i s a g a i n 

t h e c a s e t h a t I« « 1 wou ld h o l d . As t h i s i s c l e a r l y not i n c e n t i v e c o m p a t i b l e , 

some s e l f - s e l e c t i o n d e v i c e must be employed by f i r m s . I f t h i s i s a n o n d e ­

g e n e r a t e employment l o t t e r y , t h e v a l u e p must s o l v e ( s i n c e L-^( l) = 1, L^ (2 ) = 

0) 

(6) M - f ^ K - 2p - (1/2) (1-p) - 2E[f[f^]w2L2 

- (1/2) ( L 2 + l ) 2 . 

T h i s e x p r e s s i o n s t a t e s t h a t t he e x p e c t e d u t i l i t y o b t a i n e d by m i m i c i n g a t y p e 1 

agent must not exceed t h a t f rom b e h a v i n g a s a t y p e 2 a g e n t . The e x p e c t e d 

p a y o f f f rom m i m i c i n g , on t he l e f t - h a n d s i d e o f (6), i s t he e x p e c t e d p e r i o d two 

consumpt ion d e r i v a b l e f rom a u n i t o f l a b o r r e c e i v i n g wage r a t e w-^, w h i c h i s 

h e l d i n t he form o f money e a r n i n g as a r e a l r e t u r n t h e e x p e c t e d r a t e o f d e f l a ­

t i o n , minus t he e x p e c t e d d i s u t i l i t y o f l a b o r . As a m i m i c i n g agen t works o n l y 

i n e = 1, t h i s i s t h e o n l y s t a t e i n w h i c h money c o u l d be h e l d . 

To comp le te t h e se t o f e q u i l i b r i u m c o n d i t i o n s , we no te t h a t i f a l l 

a g e n t s save a l l p e r i o d one e a r n i n g s , t hen 

(7) S(1)M = w x + w 2 L 2 

(8) S(2)M = w 2 L 2 . 

U s i n g t he z e r o p r o f i t c o n d i t i o n s , (6)-(8) can be s o l v e d f o r p = .671, S ( l ) M = 

3 , S(2)M = 1, and ES(e )M = 2 .3 1 *2 . We now v e r i f y t h a t t h i s i s an e q u i l i b r i u m 

outcome. To do s o , we need o n l y show t h a t no degene ra te l o t t e r y dominates 

i t . The b e s t degene ra te l o t t e r y was computed a b o v e . I t g e n e r a t e s ( e x p e c t e d ) 
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p a y o f f s U 2 = 0 , and Uj_ = 3 .U23- The l o t t e r y g e n e r a t e s e x p e c t e d p a y o f f s E U 2 = 

.589, and EU^ = 10.381. H e n c e , t he l o t t e r y outcome i s not d o m i n a t e d , so t h e 

e q u i l i b r i u m f o r t h i s economy does d i s p l a y random employment 

We now demons t ra te t h a t t h i s economy has a P h i l l i p s c u r v e w i t h 

" n o r m a l " s l o p e . To see t h i s , we n o t e t h a t e = 1 i s t h e h i g h employment s t a t e . 

I f t he c u r r e n t p e r i o d s t a t e i s e = 1, t h e e x p e c t e d r a t e o f d e f l a t i o n ( p l u s 

one) i s 

E S ( e ' ) _ p S ( l ) + ( l - p ) S ( 2 ) r . 

-stir-*—sTif— < l -
T h e r e f o r e , on ave rage p r i c e s w i l l r i s e when unemployment i s l o w , and w i l l f a l l 

when unemployment i s h i g h . T h i s i s , o f c o u r s e , s i m p l y t he P h i l l i p s c u r v e 

c o r r e l a t i o n . F i n a l l y , we no te t h a t t h e r e i s an i d e n t i c a l r e l a t i o n s h i p he re 

between money wage movements and unemployment f o r t he f o l l o w i n g r e a s o n . The 

z e r o p r o f i t c o n d i t i o n i m p l i e s c o n s t a n t r e a l wages. T h e r e f o r e , p r i c e l e v e l 

movements must a lways be matched by p r o p o r t i o n a l movements i n t he n o m i n a l 

wage, and we have d e r i v e d a P h i l l i p s c u r v e f o r b o t h wage and p r i c e l e v e l 

i n f l a t i o n J£/ 

We h a v e , t h e n , d e r i v e d a P h i l l i p s c u r v e and an endogenous b u s i n e s s 

c y c l e . M o r e o v e r , the P h i l l i p s c u r v e i n t h i s model has t he p r o p e r t y t h a t i t s 

p r e s e n c e reduces the s o c i a l c o s t s a s s o c i a t e d w i t h s o r t i n g w o r k e r s . To see 

— ' I t i s r e a d i l y v e r i f i e d t h a t t h i s economy s a t i s f i e s t he c o n d i t i o n s 
o f P r o p o s i t i o n 1. Hence t h e r e i s no e q u i l i b r i u m w i t h L-^(e) = L 2 ( e ) . 

—^ I t w i l l be no ted t h a t ( i x ) i s i n e s s e n t i a l t o the argument . In 
p a r t i c u l a r , we have shown t h a t some l o t t e r y outcome domina 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 . I f f i r m s were a l l o w e d t o choose I « ( l ) and L 1 ( 2 ) , t h i s wou ld 
c l e a r l y c o n t i n u e t o be t r u e . F u r t h e r m o r e , w log l e t > L ^ ( 2 ) . T h e n , 
s i n c e S(e )M = i r ^ L ^ e ) + n ^ g , h i g h employment s t a t e s w i l l c o n t i n u e t o be h i g h 
e x p e c t e d i n f l a t i o n s t a t e s as w e l l . Thus ( i x ) mere l y s i m p l i f i e s c o m p u t a t i o n ; 
i t does no t a f f e c t t he q u a l i t a t i v e n a t u r e o f t he r e s u l t s . 
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t h i s i n t he c o n t e x t o f example 1 , i t i s u s e f u l t o c o n s i d e r e q u a t i o n ( 6 ) . The 

i n t e r p r e t a t i o n o f t he f i r s t t e rm on t h e l e f t - h a n d s i d e o f (6) i s t h a t i t 

r e p r e s e n t s l a b o r i ncome, and t he r e t u r n t o s a v i n g t h i s i ncome. S i n c e a t y p e 2 

agent m i m i c i n g a t y p e 1 agen t w i l l work o n l y i n e = 1 , and s i n c e t h e P h i l l i p s 

c u r v e has t he " u s u a l " s l o p e , t h i s means t h a t he w i l l work o n l y i n s t a t e s where 

t h e i n t e r t e m p o r a l te rms o f t r a d e a r e a d v e r s e . T h i s c o n s t i t u t e s an a d d i t i o n a l 

d e t e r r e n t , o v e r and above t he r i s k a s s o c i a t e d w i t h l o t t e r i e s , t o t he m i m i c i n g 

o f t y p e 1 a g e n t s . Pu t o t h e r w i s e , f i r m s use l o t t e r i e s as a t e c h n i q u e t o i nduce 

s e l f - s e l e c t i o n o f l a b o r . The use o f t h e s e l o t t e r i e s g i v e s r i s e t o a P h i l l i p s 

c u r v e . T h i s P h i l l i p s c u r v e f u n c t i o n s no t o n l y as a b y - p r o d u c t o f employment 

l o t t e r i e s , however , bu t as an u n i n t e n t i o n a l a i d i n s o r t i n g w o r k e r s . 

N o t i c e t h a t t h i s a d v e r s e terms o f t r a d e e f f e c t o p e r a t e s much l i k e 

t he i n t e r t e m p o r a l s u b s t i t u t i o n mechanism o f Lucas ( 1 9 7 2 ) . In p a r t i c u l a r , t h e 

f a c t t h a t w o r k i n g i s l e s s a t t r a c t i v e i n c e r t a i n s t a t e s due t o t he i n t e r ­

t e m p o r a l te rms o f t r a d e s e r v e s t o d e t e r t y p e 2 agen t s f rom p r e t e n d i n g t o b e 

t y p e 1 a g e n t s . However , d e s p i t e i t s i m p o r t a n t a l l o c a t i v e r o l e , an econome-

t r i c i a n o b s e r v i n g t h i s economy wou ld n e v e r d i s c o v e r an i n t e r t e m p o r a l s u b s t i t u ­

t i o n e f f e c t . T h i s i s because t y p e 2 a g e n t s a re d e t e r r e d f rom m i m i c i n g t y p e 1 

a g e n t s , and because employment l o t t e r i e s a re s p e c i f i e d p r i o r t o t he s t a t e 

r e a l i z a t i o n . T h u s , a c t u a l employment canno t be based on t he ex p o s t i n t e r ­

t e m p o r a l terms o f t r a d e . 

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

t i v e t h a t p r i c e s t a b i l i z a t i o n p o l i c i e s wou ld be u n d e s i r a b l e h e r e . We t a k e up 

t h i s i s s u e b e l o w . The r e m a i n i n g f e a t u r e o f t h i s example t o be examined he re 

i s y e t a n o t h e r a s p e c t o f o b s e r v e d b u s i n e s s c y c l e s w h i c h i s e x p l a i n e d by t h e 

m o d e l . T h i s i s t he p r o c y c l i c a l n a t u r e o f movements i n ave rage p r o d u c t i v i t y i n 

t he l a b o r f o r c e . N o t i c e t h a t when ou tpu t and employment a r e h i g h i n t h i s 



s e t t i n g , a r e l a t i v e l y l a r g e number o f t y p e 1 wo rke r s a r e emp loyed . Employment 

o f t ype 2 wo rke r s does no t v a r y o v e r t h e c y c l e . Hence ave rage p r o d u c t i v i t y 

must move p r o c y c l i c a l l y h e r e , s i n c e a t peaks h i g h p r o d u c t i v i t y wo rke r s must 

c o n s t i t u t e a l a r g e r p o r t i o n o f t he l a b o r f o r c e than they do i n t r o u g h s . 

The i s s u e o f p r o d u c t i v i t y o f t he l a b o r f o r c e l e a d s i n t o t h e n e x t 

p r o p o s i t i o n . R e c a l l t h a t i n t h e s t a t i c v e r s i o n o f t he m o d e l , a l l unemployment 

was among h i g h p r o d u c t i v i t y w o r k e r s . In t he dynamic v e r s i o n , t h i s f e a t u r e i s 

r e c t i f i e d . I n f a c t , we now demons t ra te t h a t i t i s p o s s i b l e f o r h i g h p r o d u c ­

t i v i t y wo rke r s t o o f t e n be on t h e i r n o t i o n a l l a b o r s u p p l y c u r v e s , and f o r l o w 

p r o d u c t i v i t y wo rke r s t o be unemp loyed . T h i s i s 

P r o p o s i t i o n 3. In an economy w i t h v a l u e d f i a t money t y p e 2 wo rke r s may be 

unemp loyed . 

T h i s i s a g a i n e s t a b l i s h e d by examp le . 

Example 2. L e t * 2 = (3/1*), * i = 2, 

U2(C1,C2,L) = C-l + ( . 99 )C 2 - ( 1 / 2 ) ( L + 1 ) 2 , 

and 

f 5 C - [ i ) L ; C > 2L 
U ( C C L ) =1 

l 3 8 C 2 " ( 6 6 * 5 ) L ; C2 < 2 L 

w i t h n ^ = 0 ; i = l , 2. A g a i n , l e t each g e n e r a t i o n c o n s i s t o f a s i n g l e agen t 

o f each t y p e , so t h a t we may (w log) f o c u s on t he c a s e o f a s i n g l e f i r m i n 

e q u i l i b r i u m . Then 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 t he e q u i l i b r i u m o u t ­

come has s t o c h a s t i c employment w i t h t he f o l l o w i n g e q u i l i b r i u m v a l u e s : ( p r o b a ­

b i l i t y e = 1) = p = .5827, L 2 = .7633, S ( l ) M = 2, and S(2)M = l . l U . I t w i l l 

be no ted t h a t t he P h i l l i p s c u r v e has a " n o r m a l " s l o p e h e r e , s i n c e i n e = 1 , 
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E S ( e ' ) _ p S ( l ) + ( l - p ) S ( 2 ) . -

~ m r - — s t i r — K l-
A l s o , i t i s r e a d i l y e s t a b l i s h e d t h a t t y p e 2 agen t s a re unemployed i n e = 2 ; 

i . e . , Lg (2 ) < L g ( 2 ) . To see t h i s , n o t i c e t h a t i n e = 2 , t y p e 2 agen t s s a v e 

t h e i r e n t i r e e a r n i n g s . Then 

V 2 ( v L , L ; 2 ) = ( . 9 9 ) [ E | ^ l ] w L . ( ± ) ( L + l ) 2 . 

T h e r e f o r e , t he v a l u e L^ (2 ) max im izes t h i s e x p r e s s i o n , s u b j e c t t o L 2 < 1, a t 

t h e v a l u e s w 2 = i r 2 , and E S ( e ' ) / S ( 2 ) = 1.435* Then L g ( 2 ) = 1 , bu t L g ( e ) = 

.7633 * e . T h u s , t y p e 2 agen t s can be o f f t h e i r n o t i o n a l l a b o r s u p p l y c u r v e s , 

and be "unemp loyed" (ex p o s t ) . T h i s e s t a b l i s h e s t he p r o p o s i t i o n . 

I t i s t h e c a s e , t h e n , t h a t mov ing t o a s e t t i n g w i t h money can r e c ­

t i f y c e r t a i n s h o r t c o m i n g s o f t he s t a t i c mode l . I t w i l l a l s o be no ted t h a t 

examples 1 and 2 d i s p l a y a P h i l l i p s c u r v e w i t h t he " s t a n d a r d " s l o p e . We now 

t u r n t o the q u e s t i o n o f whether t h i s i s a " t y p i c a l " outcome f o r t h e c l a s s o f 

economies a t hand . 

B . S l o p e o f t he P h i l l i p s Curve 

I n t h i s s e c t i o n we a rgue t h a t , under r e l a t i v e l y weak c o n d i t i o n s , 

s i n g l e ( o p e r a t i n g ) f i r m v e r s i o n s o f t he model g e n e r a t e i n v e r s e c o r r e l a t i o n s 

be tween unemployment and i n f l a t i o n ( i f a P h i l l i p s c u r v e e x i s t s i n e q u i l i b ­

r i u m ) . T h i s i s s i g n i f i c a n t because o f t he d i f f i c u l t y i n o t h e r models o f 

p r o d u c i n g P h i l l i p s c u r v e s w i t h " c o r r e c t " s l o p e s . In p a r t i c u l a r , t he s l o p e o f 

P h i l l i p s c u r v e s i n s e a r c h models depends on w h i c h p a r t i e s engage i n s e a r c h , 

and t h e s l o p e o f the P h i l l i p s c u r v e i n Lucas (1972) depends on t he n a t u r e o f 

monetary i n j e c t i o n s . Here we g i v e s u f f i c i e n t c o n d i t i o n s much weaker t h a n 

t h e s e f o r t he P h i l l i p s c u r v e t o have a no rma l s l o p e w i t h a s i n g l e f i r m . 
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In o r d e r t o do t h i s , we make two a s s u m p t i o n s . The f i r s t i s t h a t 

•j(-) = 0 ; i = 1 , 2 , v t . T h i s mere l y s i m p l i f i e s n o t a t i o n and r e d u c e s t he 

number o f c a s e s t o be c o n s i d e r e d . The c a s e where some agen ts bo r row may b e 

t r e a t e d a n a l o g o u s l y . The second i s t h a t ( t he number o f o p e r a t i n g f i r m s ) N ' = 

1 . There a r e two r e a s o n s f o r making t h i s a s s u m p t i o n . One i s t h a t i f N ' > 1 , 

t he n a t u r e o f t he P h i l l i p s c u r v e c o r r e l a t i o n can t ake many f o r m s . A o n e - f i r m 

economy r e q u i r e s #E = 2 , so t h a t the n a t u r e o f t h i s c o r r e l a t i o n i s q u i t e 

c l e a r . S e c o n d , w i t h N' > 1 , a more s o p h i s t i c a t e d t e c h n o l o g y i s r e q u i r e d t o 

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

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

W i th t h e s e comments i n m i n d , we s t a t e 

P r o p o s i t i o n h. The f o l l o w i n g c o n d i t i o n s a re s u f f i c i e n t f o r an i n v e r s e c o r ­

r e l a t i o n between unemployment and i n f l a t i o n i f a nondegenera te P h i l l i p s c u r v e 

e x i s t s . 

(7) N ' = 1 

( 8 ) D J * i tsTeT' f l f } ' v i L i ( e ) ; P l > 0 ; i = 1 , 2 , J = 1 , 2 , 

(where p i s a pa rame te r o f t hese demand f u n c t i o n s , w h i c h has p r e v i o u s l y been 

s u p p r e s s e d n o t a t i o n a l l y . ) 

d3*I i K f r f f f r v i ( « > » ] > o ; 

(10) U 1 ( C 1 , C 2 , L ) = W j t ^ . C g ) + T 4 ( L ) ; i = 1 , 2 . 

(8) i s s i m p l y t h a t s a v i n g s do no t f a l l as r e a l r e t u r n s r i s e , (9) i s t h a t 

second p e r i o d consumpt ion i s a no rma l g o o d , and (10) i s s e p a r a b i l i t y o f u t i l ­

i t y f u n c t i o n s i n consumpt ion s t reams and l e i s u r e . 
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P r o o f . To b e g i n , n o t e t h a t s i n c e N ' = 1, o n l y one l o t t e r y can be used i n any 

p e r i o d . The f ocus on s t e a d y s t a t e s i m p l i e s t h a t t h i s l o t t e r y w i l l be used i n 

a l l p e r i o d s . W i t h t h i s i n m i n d , t h e p r o o f p r o c e e d s by e s t a b l i s h i n g (a) t h a t 

t h e r e e x i s t s f o r any p a u n i q u e s t o c h a s t i c s t e a d y s t a t e mapping S ( e ) w i t h S ( e ) 

> 0, and (b) t h a t t h i s has S ( l ) > S(2). 

To p rove t he f i r s t f a c t , no te t h a t money market e q u i l i b r i u m r e q u i r e s 

(11) S(1)M = 9 •1[l.f|f}. i r

i»p] + ( 1 _ 9 ) * 2 C l ' s T T T ' n 2 L 2 ^ 

(12) S(2)M = e •1[§[§},i,0;p] • (l-e) •2[f{ij-.i.V2;p]« 

W i t h o u t l o s s o f g e n e r a l i t y , l e t M = 1. Now n o t i c e t h a t f o r any p , ( l l ) and 

(12) a r e two e q u a t i o n s i n S ( l ) and S (2) . I t i s r e a d i l y v e r i f i e d t h a t ( u s i n g 

(8)) 

f i * 1 3S(2 ) 
( 1 3 ) asTIT 

„ S ( 2 ) 
> s i n 

(ID 

and t h a t ( a g a i n u s i n g (8)) 

< S ( 2 ) 

( 1 2 ) 

a t any p o i n t such t h a t S ( l ) , S ( 2 ) > 0 . 

Now c o n s i d e r F i g u r e 2 . As s h o u l d b e c l e a r , S ( l ) = S ( 2 ) = 0 i s one 

e q u i l i b r i u m p a i r o f p r i c e s f o r t h i s economy. By the a s s u m p t i o n t h a t a n o n -

t r i v i a l P h i l l i p s c u r v e e x i s t s , t h e r e must be a t l e a s t one o t h e r w i t h S ( e ) > 0 ; 

e = 1 , 2 . But by ( 1 3 ) and (lh) t h e r e i s o n l y one o t h e r , as a t any i n t e r i o r 

i n t e r s e c t i o n o f ( l l ) and ( 1 2 ) , ( l l ) must i n t e r s e c t ( 1 2 ) f rom b e l o w , and ( l l ) 

and ( 1 2 ) a re c o n t i n u o u s (by a s s u m p t i o n ) . 



F i g u r e 2 
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We now show t h a t v p e ( 0 , l ) , ( l l ) and (12) imp l y S ( l ) > S ( 2 ) . To 

see t h i s , c o n s i d e r t he i n t e r s e c t i o n s o f ( l l ) and ( 1 2 ) , r e s p e c t i v e l y , w i t h t h e 

l o c u s S (2 ) = S ( l ) i n F i g u r e 2 . The i n t e r s e c t i o n o f ( l l ) w i t h t h i s l o c u s 

o c c u r s a t 

S ( l ) = 6 • 1 ( l , l , w l ) + ( 1 - 6 ) * 2 ( l , l , i r 2 L 2 ) 

and (12) i n t e r s e c t s i t a t 

S (2 ) = 6 ^ ( 1 , 1 , 0 ) + ( 1 - 8 ) « 2 ( 1 , 1 , T T 2 L 2 ) . 

By ( 1 0 ) , S ( l ) > S ( 2 ) . T h e r e f o r e , s i n c e ( l l ) and (12) a r e b o t h p o s i t i v e l y 

s l o p e d , and i n t e r s e c t o n l y o n c e , an e q u i l i b r i u m must be as shown i n F i g u r e 2 , 

w i t h t he i n t e r s e c t i o n o f ( l l ) and (12) be low the U5° l i n e . T h i s i s t r u e f o r 

any p e ( 0 , l ) , and hence must be t r u e f o r t h e e q u i l i b r i u m p i f t he P h i l l i p s 

c u r v e i s ( s t o c h a s t i c a l l y ) n o n d e g e n e r a t e . 

Thus t he norma l c a s e i n t h e s i n g l e - f i r m economy i s f o r the P h i l l i p s 

c u r v e t o have i t s o b s e r v e d s l o p e . The i n t u i t i o n b e h i n d t h i s r e s u l t i s 

s t r a i g h t f o r w a r d . In p a r t i c u l a r , i n h i g h employment s t a t e s income i s h i g h . I f 

consump t i on i n b o t h p e r i o d s i s a no rma l good f o r t y p e 1 a g e n t s , t h e n i n h i g h 

employment s t a t e s t hey w i l l save more (bor row l e s s ) . B a r r i n g " a b n o r m a l " 

s l o p e s o f e x c e s s money demand s c h e d u l e s , t h i s w i l l cause p r i c e s t o be " b e l o w 

a v e r a g e " i n h i g h employment s t a t e s , so t h a t i n such s t a t e s t h e " a v e r a g e " 

outcome must be i n f l a t i o n . Note t h a t t h i s argument i s i ndependen t o f t h e 

number o f f i r m s , s u g g e s t i n g t h a t the s i n g l e f i r m c a s e i s no t s p e c i a l . I t i s 

s u b s t a n t i a l l y s i m p l e r t han o t h e r c a s e s , however , so we do no t a t tempt t o 

g e n e r a l i z e P r o p o s i t i o n k h e r e . 

I t i s p o s s i b l e , however , f o r t he P h i l l i p s c u r v e t o have an " i n c o r ­

r e c t " s l o p e i n t h e s e m o d e l s . To show t h i s , we r e l a x t h e a s s u m p t i o n t h a t i s 

c o n c a v e . Then we p r e s e n t 
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Example 3- Each g e n e r a t i o n has a s i n g l e worker o f each t y p e (so w l o g , N ' = 

1 ) . TT 1 = 1 . 2 5 , T<2 = 1 . n 1 = . 1 , n 2 = 0 , 

• J 2 ( C 1 , C 2 , L ) = Cx + 2 C 2 - ( . 5 ) ( L + l ) 2 

" J 1 ( C 1 , C 2 , L ) = Cj_L + ( . 5 ) C 2 - ( 1 . 0 U ) L . 

I t i s t e d i o u s bu t s t r a i g h t f o r w a r d t o demons t ra te t h a t t h i s 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 . e . , t h i s f a i l s t o e x i s t ) . I t does have a s t o ­

c h a s t i c e q u i l i b r i u m , however . T h i s can be s o l v e d f o r i n t he f o l l o w i n g manner . 

F i r s t , note t h a t a t w 2 = u 2 = 1 , t h e max imal v a l u e f o r Lg i s = 1 . T h e r e ­

f o r e , t he e q u i l i b r i u m l o t t e r y must s a t i s f y 

2 = E V 2 [ n 2 L 2 , L 2 , e ] . 

I n a d d i t i o n , we may d e r i v e a s s e t market e q u i l i b r i u m c o n d i t i o n s as f o l l o w s . 

I n s p e c t i o n o f U-, i n d i c a t e s t h a t 

E V2[^1L1(e),L1(e),e} = p ajfifgl] - 2p ( 1 / 2 ) ( l - p ) -

and t h a t 

I n s p e c t i o n o f U 2 i n d i c a t e s t h a t l o a n s and money must b e a r e q u a l e x p e c t e d 

E S ( e ' ) 
r e t u r n s , o r t h a t R(e ) = — — \ - v e . A l s o , 
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*2(_) + ^2(_) = IT2l2 v e such t h a t f̂[fŷ  > ( l / 2 ) . 

U s i n g t h e s e o b s e r v a t i o n s and Lg = 1, S ( l ) and S(2) s a t i s f y 

^ - 1 - Iti 101 

S(2)M = 1, 

where E S ( e ' ) = p S ( l ) + (l-p)s(2) = p S ( l ) + ( l - p ) ( ^ ) . W h i l e t he e q u i l i b r i u m 

c o n d i t i o n s a r e d i f f i c u l t t o s o l v e f o r p e x p l i c i t l y , p e (.^,.5), an e q u i l i b ­

r i u m w i t h a nondegenera te l o t t e r y can be shown t o e x i s t , and i t i s o b v i o u s 

t h a t S ( l ) < E S ( e ) . T h i s l a t t e r f a c t i m p l i e s t h a t i n e = 1 t h e r e i s d e f l a t i o n , 

so t h a t the P h i l l i p s c u r v e f o r t h i s economy s l o p e s t he "wrong" way. C l e a r l y 

t h i s example has some v e r y s p e c i a l f e a t u r e s , t h o u g h , and does not c o n t r a d i c t 

t h e n o t i o n t h a t a " n o r m a l " P h i l l i p s c u r v e d i s p l a y s an i n v e r s e c o r r e l a t i o n 

between unemployment and i n f l a t i o n . 

C . A Remark 

I n a l l o f t he d i s c u s s i o n t o d a t e , we have f o c u s e d on v e r s i o n s o f t he 

economy i n wh ich o n l y a s i n g l e f i r m o p e r a t e s i n e q u i l i b r i u m . T h i s has been 

f o r s i m p l i c i t y o f e x p o s i t i o n . However , some remarks a r e i n o r d e r r e g a r d i n g 

c o n d i t i o n s wh ich a re n e c e s s a r y f o r a s t o c h a s t i c a l l y nondegenera te P h i l l i p s ' 

c u r v e t o emerge i n e q u i l i b r i u m . F i r s t , i n t he g e n e r a l d i s c u s s i o n , we have no t 

e l a b o r a t e d on "how many" worke rs t h e r e a r e i n t he economy. T h i s i s because 

t h e number o f worke rs (as opposed t o t he p r o p o r t i o n o f t y p e 1 and 2 a g e n t s i n 

the p o p u l a t i o n ) p l a y s no impo r tan t r o l e i n t he a n a l y s i s . In p a r t i c u l a r , 

w o r k e r s p l a y a c o m p l e t e l y p a s s i v e r o l e i n l a b o r m a r k e t s . F i r m a c t i o n s d e t e r ­

mine the impo r tan t f e a t u r e s o f e q u i l i b r i u m . T h u s , t h e r e can be f i n i t e l y many 

w o r k e r s , a c o u n t a b l y i n f i n i t e number, o r a measure space o f wo rke r s w i t h no 

e f f e c t on t he arguments o f t he p a p e r . 
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The number o f p o t e n t i a l f i r m s , on t h e o t h e r h a n d , i s not i r r e l e v a n t . 

I f t h e r e a r e i n f i n i t e l y many f i r m s c o n d u c t i n g independen t l o t t e r i e s , t h e r e 

w i l l be no a g g r e g a t e u n c e r t a i n t y i n any e q u i l i b r i u m a n d , h e n c e , t h e r e w i l l no t 

be an o b s e r v e d P h i l l i p s ' c u r v e f o r t h e economy as a w h o l e . T h u s , i t i s i m p o r ­

t a n t t h a t the number o f a g e n t s w i t h a c c e s s t o t h e p r o d u c t i o n t e c h n o l o g y (N) b e 

f i n i t e . T h i s f i n i t e n e s s c o n d i t i o n on t he number o f f i r m s i s t he o n l y e s s e n ­

t i a l assump t i on on p o p u l a t i o n i n t he a n a l y s i s , however . 

D. Money, and t h e C o s t o f A c q u i r i n g I n f o r m a t i o n 

As a d i g r e s s i o n , we now c o n s i d e r t h e s o c i a l c o s t o f a c q u i r i n g a 

g i v e n amount o f i n f o r m a t i o n i n economies w i t h and w i t h o u t v a l u e d f i a t money. 

S p e c i f i c a l l y , we p r o v i d e a coun te rexamp le t o t he f o l l o w i n g a s s e r t i o n : — ' t h e 

( s o c i a l ) c o s t o f a c q u i r i n g a c e r t a i n amount o f i n f o r m a t i o n about goods and 

s e r v i c e s (when agen t s a r e a s y m m e t r i c a l l y i n fo rmed) f a l l s w i t h t he i n t r o d u c t i o n 

o f v a l u e d f i a t money. 

Example h. T h i s i s t he same as Example 1, e x c e p t t h a t we c o n s i d e r t he c a s e i n 

wh ich M = 0 , and we c o n t r a s t t he c a s e o f a f u l l ( p u b l i c ) i n f o r m a t i o n economy 

w i t h t h a t o f the a d v e r s e s e l e c t i o n economy. 

Case 1: P u b l i c I n f o r m a t i o n , M = 0 . I t i s r e a d i l y v e r i f i e d t h a t t he max imal 

(and l a b o r market c l e a r i n g ) v a l u e o f L 2 i s L j = 1/1* ( i f M = 0 ) . The max imal 

(and market c l e a r i n g ) v a l u e o f L-^ i s L 1 = 0 s i n c e t h e r e i s no medium f o r 

c a r r y i n g e a r n i n g s o v e r i n t o t he second p e r i o d . 

Case 2 : No I n f o r m a t i o n , M = 0 . Lg = l A and 1^ = 0 a r e s t i l l e q u i l i b r i u m 

v a l u e s , as t y p e 2 agen t s have no i n c e n t i v e t o mimic t y p e 1 agen t s u n d e r t h e s e 

c i r c u m s t a n c e s . Thus s e l f - s e l e c t i o n c o n s t r a i n t s do no t b i n d , * Lg so t h e r e 

i s comp le te i n f o r m a t i o n , ex p o s t , and t he s o c i a l c o s t o f o b t a i n i n g t h i s i n f o r ­

ma t i on i s z e r o . 

- i ^ / w h i c h a p p e a r s , e . g . , i n B r u n n e r and M e l t z e r (1971). 



Case 3 : F u l l I n f o r m a t i o n , M > 0 . In s teady s t a t e S t + 1 = S t . Then i t i s 

r e a d i l y v e r i f i e d t h a t Lg = = 1 i n e q u i l i b r i u m , t h a t SM = 3 , and t h a t Uj_ = 

3 9 . 9 , U 2 = 0 . 

Case h: No I n f o r m a t i o n , M > 0 . We computed t h e e q u i l i b r i u m f o r t h i s c a s e 

a b o v e . C l e a r l y s e l f - s e l e c t i o n c o n s t r a i n t s b i n d . Hence , t h e r e i s a s o c i a l 

c o s t t o o b t a i n i n g i n f o r m a t i o n when S(e )M > 0 . T h i s i s the d e s i r e d r e s u l t . 

A l s o , no te t h a t i n t h i s e q u i l i b r i u m , S ( l ) M = 3 and S(2)M = 1, i . e . , r e l a t i v e 

t o the f u l l i n f o r m a t i o n c a s e demand f o r money has f a l l e n . Thus t he common 

a s s e r t i o n t h a t l i m i t e d i n f o r m a t i o n augments money demand i s a l s o f a l s e h e r e . 

I V . P o l i c y and O the r C o n s i d e r a t i o n s 

I n t h i s s e c t i o n we t a k e up s e v e r a l i s s u e s . The f i r s t c o n c e r n s t he 

scope f o r ( p r i c e l e v e l ) s t a b i l i z a t i o n p o l i c y . I n t he c o n t e x t o f Example 1 we 

show t h a t such s t a b i l i z a t i o n i s f e a s i b l e , and t h a t t he o p t i m a l s t a b i l i z a t i o n 

p o l i c y ( i n a c e r t a i n c l a s s ) i s P a r e t o i m p r o v i n g . T h i s i s somewhat p a r a d o x i c a l 

i n l i g h t o f ou r p r e v i o u s comments r e g a r d i n g t he P h i l l i p s c u r v e . I n f a c t , i t 

can be shown t h a t income t r a n s f e r s a s s o c i a t e d w i t h t he s t a b i l i z a t i o n p o l i c y 

a r e r e s p o n s i b l e f o r t he w e l f a r e g a i n , and t h a t p r i c e s t a b i l i z a t i o n i s u n d e s i r ­

a b l e . 

S e c o n d , we show t h a t t h i s a d v e r s e s e l e c t i o n economy i s c a p a b l e o f 

g e n e r a t i n g a ( p e r f e c t ) c o r r e l a t i o n between t h e l e v e l o f government e x p e n d i ­

t u r e s (money s u p p l y ) and o u t p u t , even o f g e n e r a t i n g an obse rved m u l t i p l i e r . 

T h i s i s t r u e d e s p i t e t he f a c t t h a t t he l e v e l o f e x p e n d i t u r e s i s c o m p l e t e l y 

i n c a p a b l e o f i n f l u e n c i n g t he l e v e l o f o u t p u t . 
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A . P r i c e S t a b i l i z a t i o n 

C o n s i d e r t he economy o f Example 1, e x c e p t r e l a x t he a s s u m p t i o n t h a t 

t he money s t o c k must be c o n s t a n t a c r o s s d a t e s and e v e n t s . In a d d i t i o n , a 

government i s i n t r o d u c e d w h i c h uses monetary t a x - t r a n s f e r mechanisms t o a t ­

tempt t o s t a b i l i z e t he p r i c e l e v e l . C l e a r l y , i f a l o t t e r y c o n t i n u e s t o be 

u s e d under a s t a b i l i z a t i o n p o l i c y , t he demand f o r r e a l b a l a n c e s w i l l be t h r e e 

i n e = 1, and one i n e = 2. L e t M(e) deno te t he money s t o c k i n c u r r e n t p e r i o d 

even t e . O b v i o u s l y , i f t h e p r i c e l e v e l i s t o be c o m p l e t e l y s t a b i l i z e d , S ( e ) = 

S v e . T h e r e f o r e , M(e) must s a t i s f y S M ( l ) = 3, SM(2) = 1. 

Now suppose t h a t t o a c c o m p l i s h i t s o b j e c t i v e s , t h e government may-

use t a x - t r a n s f e r s l e v i e d on t he c u r r e n t p e r i o d o l d i n t he m o d e l . As i s a p ­

p a r e n t , i f t he c u r r e n t s t a t e i s e = 2 and l a s t p e r i o d ' s s t a t e was e = 1, t h e 

government must l e v y a t a x (due i n money) o f two u n i t s o f t he g o o d . I f t h e 

o r d e r i n g o f the s t a t e s i s r e v e r s e d , t h e government must i n j e c t ( i n money) two 

u n i t s o f r e a l b a l a n c e s . O t h e r w i s e i t does n o t h i n g . T h e n , l e t X be t he t a x 

p a y a b l e by o l d t y p e 1 agen t s i f l a s t p e r i o d ' s s t a t e was e = 1 and the s t a t e i s 

now e = 2, and l e t B be t he t r a n s f e r t hey r e c e i v e i f t he o r d e r i n g o f s t a t e s i s 

r e v e r s e d . (Type 2 agen t s pay 2 - X , and r e c e i v e 2 - 3 i n t he c o r r e s p o n d i n g 

sequences o f event r e a l i z a t i o n s . ) Then , i g n o r i n g t he i n i t i a l o l d (who w i l l 

t u r n ou t t o be b e t t e r o f f ) , t he o p t i m a l s t a b i l i z a t i o n p o l i c y i n t h i s c l a s s i s 

t he s o l u t i o n t o 

max ( I 9 . 9 ) p + l O p ( l - p ) ( 3 - X ) 

s u b j e c t t o 

(15) 2p ( l -p ) [ (2-e)-(2 -X)] = U ? 

(16) ( l .25 )p - .25 = U 2 
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(17) X , g > 0; X , 6 < 2, 

by c h o i c e o f X , g , U ^ . The maximand i s 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 , 

a s p ( l - p ) i s t he p r o b a b i l i t y o f r e a l i z i n g e i t h e r sequence o f s t a t e s . (15) 

s t a t e s t h a t t y p e 2 agen t s must r e c e i v e e x p e c t e d u t i l i t y U g , w h i c h i s a c h o i c e 

v a r i a b l e f o r t he government ( a l t h o u g h o b v i o u s l y t h e r e a r e o n l y two i n d e p e n d e n t 

c h o i c e v a r i a b l e s ) . (17) i s a f e a s i b i l i t y r equ i remen t ( n o n n e g a t i v e consump­

t i o n ) , and (l6) i s t he s e l f - s e l e c t i o n c o n s t r a i n t . 

C o l l a p s i n g (15) and (l6) and s u b s t i t u t i n g i n t o t he maximand we may 

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

max 3.98 + (10.92)U. s u b j e c t t o (17). 

<u2> 

T h i s c l e a r l y r e q u i r e s s e t t i n g X = 2 and (J = 0. The e q u i l i b r i u m v a l u e o f p i s 

t hen p = . 7 6 9 , and under t h i s reg ime E U 2 = U 2 = . 7 1 1 , E U 1 = 11 .7**7 ; i . e . , a l l 

young agen t s a r e b e t t e r o f f unde r t h i s r e g i m e . A l s o no te t h a t S M ( l ) = 3, 

SM(2) = 1 , and t h a t e = 1 i s more p r o b a b l e than p r e v i o u s l y , so t h a t t he i n i ­

t i a l o l d a re b e t t e r o f f unde r t h i s reg ime as w e l l . T h u s , t h i s p r i c e s t a b i l i ­

z a t i o n p o l i c y i s P a r e t o i m p r o v i n g . 

I n l i g h t o f ou r arguments r e g a r d i n g t he r o l e o f the P h i l l i p s c u r v e 

i n i n d u c i n g s e l f - s e l e c t i o n o f wo rke r s t h i s may seem p a r a d o x i c a l . However , i t 

w i l l be noted t h a t t h e r e i s b o t h a p r i c e s t a b i l i z a t i o n and a t a x - t r a n s f e r 

component t o t h i s p o l i c y . We now show t h a t p r i c e s t a b i l i z a t i o n i s u n d e s i r ­

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

a l o n e . 

To see t h i s , i t i s s u f f i c e n t t o compare t h e p r i c e s t a b i l i z a t i o n 

reg ime w i t h a reg ime where t he government t r a n s f e r s 2 u n i t s f rom o l d t y p e 1 

a g e n t s t o o l d t y p e 2 agen t s w i t h p r o b a b i l i t y p ( l - p ) ( i f l a s t p e r i o d ' s s t a t e 

was e = 1, and t he c u r r e n t s t a t e i s e = 2). Under t h i s a r rangement p r i c e s a r e 
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not s t a b i l i z e d and M i s c o n s t a n t , so S (e ) i s a s f o r Example 1. However , w i t h 

t h e s e l f - s e l e c t i o n c o n d i t i o n a d j u s t e d t o t a k e accoun t o f t h e t r a n s f e r scheme 

the e q u i l i b r i u m v a l u e o f p i s now p = .792. Under t h i s a r rangement EUg = 

1.098, EU- l = 12.1*66, and the i n i t i a l o l d a r e b e t t e r o f f f o r t he f o l l o w i n g 

r e a s o n . The l e v e l o f r e a l b a l a n c e s i n each s t a t e i s u n a f f e c t e d , bu t e = 1 

( t he f a v o r a b l e s t a t e ) i s even more l i k e l y t h a n under p r i c e s t a b i l i z a t i o n . 

T h u s , a l l agen t s wou ld be b e t t e r o f f i f t he government o n l y c o n d u c t e d a t a x -

t r a n s f e r scheme and d i d no t a t tempt t o s t a b i l i z e p r i c e s . 

T h i s example i l l u s t r a t e s a number o f i m p o r t a n t p o i n t s . One i s t h a t 

n o i s e i n p r i c e s may be d e s i r a b l e , d e s p i t e t he f a c t t h a t i t i s not r e l a t e d t o 

any " r e a l " shocks t o t he economy, i . e . , t o changes i n p r e f e r e n c e s , endowments, 

t e c h n o l o g y , p o p u l a t i o n , e t c . The second i s t h a t t h i s a d v e r s e s e l e c t i o n s e t ­

t i n g i s c a p a b l e o f e x p l a i n i n g o b s e r v e d c o r r e l a t i o n s between t he l e v e l o f 

government e x p e n d i t u r e s (money s u p p l y ) and o u t p u t . In p a r t i c u l a r , c o n s i d e r 

t he government p r i c e s t a b i l i z a t i o n p o l i c y a b o v e . When s t a t e e = 2 i s f o l l o w e d 

by e = 1, t he government i n j e c t s money ( i n c r e a s e s e x p e n d i t u r e s ) . T h i s i s , 

o b v i o u s l y , accompan ied each t ime i t o c c u r s by a r i s e i n o u t p u t . C o n v e r s e l y , 

when e = 1 i s f o l l o w e d by e = 2, o u t p u t and government e x p e n d i t u r e s f a l l t o ­

g e t h e r . M o r e o v e r , w h i l e i n t he example t he o u t p u t changes e q u a l t h e e x p e n d i ­

t u r e c h a n g e s , i f t y p e 1 agen t s consumed a p o r t i o n o f t h e i r p e r i o d one e a r n i n g s 

an e m p i r i c a l " m u l t i p l i e r e f f e c t " wou ld be o b s e r v e d . T h u s , t he model i s c a p ­

a b l e o f e x p l a i n i n g o b s e r v e d c o r r e l a t i o n s o t h e r t han J u s t t h e P h i l l i p s c u r v e . 

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 what one o b s e r v e s i n t h i s p r i c e 

s t a b i l i z a t i o n reg ime . P e r i o d s o f low ou tpu t w h i c h a r e f o l l o w e d by h i g h g o v ­

ernment e x p e n d i t u r e a re a l s o f o l l o w e d by p e r i o d s o f h i g h o u t p u t . I f g o v e r n ­

ment e x p e n d i t u r e does no t r i s e , we w i l l not obse rve h i g h e r o u t p u t . M o r e o v e r , 

p e r i o d s o f low ou tpu t a r e f o l l o w e d by p e r i o d s o f h i g h o u t p u t w i t h o u t any r i s e 

i n t he p r i c e l e v e l . 
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One might ask how a K e y n e s i a n would i n t e r p r e t t h e s e o b s e r v a t i o n s . 

I t seems t h a t such an i n t e r p r e t a t i o n wou ld be t h a t i n low o u t p u t p e r i o d s t h e r e 

i s " s l a c k " i n t he economy. T h e r e f o r e , e x p a n s i o n a r y f i s c a l (monetary ) p o l i c y 

c a n b e used t o r a i s e ou tpu t w i t h o u t f e a r o f i n f l a t i o n . I n f a c t , o f c o u r s e , 

t he l e v e l o f ou tpu t i s randomly d e t e r m i n e d , and i s no t i n f l u e n c e d by t h e s e 

government e x p e n d i t u r e s . I n f l a t i o n o r d e f l a t i o n do no t o c c u r because t h e s e 

e x p e n d i t u r e s p a s s i v e l y s t a b i l i z e p r i c e s . T h u s , the a d v e r s e s e l e c t i o n economy 

e x p l a i n s most o b s e r v a t i o n s f r e q u e n t l y c i t e d as s u p p o r t i v e o f " K e y n e s i a n " 

m o d e l s , i . e . , t he e x i s t e n c e o f a P h i l l i p s c u r v e , and t h e c o r r e l a t i o n be tween 

" a g g r e g a t e demand" and o u t p u t . I t does no t suppo r t t h e i r a n a l y s e s o r p o l i c y 

i m p l i c a t i o n s , however . 

F i n a l l y , t h o u g h , i t w i l l be no ted t h a t P a r e t o improvements were 

o b t a i n e d i n t he example above by mak ing t r a n s f e r s f rom the " r i c h " t o t h e 

" p o o r . " O the r P a r e t o improvements a r e o b t a i n a b l e t h r o u g h " d i s t o r t i n g " t a x 

schemes (wh i ch o p e r a t e much l i k e t he p r e s e n c e o f a P h i l l i p s c u r v e ) . T h u s , t h e 

a d v e r s e s e l e c t i o n s e t t i n g does not t y p i c a l l y f a v o r l a i s s e z - f a i r e a r rangemen ts 

o r a b s t e n t i o n f rom government i n t e r v e n t i o n . I t me re l y s u g g e s t s t h a t p o l i c i e s 

based on o b s e r v e d " m u l t i p l i e r " l i k e c o r r e l a t i o n s a re u n l i k e l y t o be s u c c e s s ­

f u l , and t h a t p r i c e s t a b i l i z a t i o n may be a poor p o l i c y o b j e c t i v e . 

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

The adve rse s e l e c t i o n economies examined a r e c a p a b l e o f e x p l a i n i n g 

why q u a n t i t y r a t i o n i n g a r i s e s i n l a b o r m a r k e t s . They can a l s o e x p l a i n o b ­

s e r v e d P h i l l i p s c u r v e c o r r e l a t i o n s , and c o r r e l a t i o n s between " a g g r e g a t e d e ­

mand" and o u t p u t . M o r e o v e r , t hey a r e c o n s i s t e n t w i t h t he p r o c y c l i c a l n a t u r e 

o f l a b o r p r o d u c t i v i t y , and t h e weak r e l a t i o n between o b s e r v e d r e a l wages and 

employment . In s h o r t , t h e s e economies a r e c a p a b l e o f c a p t u r i n g t he p r i m a r y 

f e a t u r e s o f t he b u s i n e s s c y c l e , and o f d o i n g so u s i n g endogenous ly a r i s i n g 
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d i s t u r b a n c e s . They thus a v o i d , and may h e l p t o r e s o l v e t h e as y e t i n c o n c l u ­

s i v e deba te r e g a r d i n g s o u r c e s o f v a r i a t i o n i n a c t u a l b u s i n e s s c y c l e s . 

M o r e o v e r , t h e s e r e s u l t s a r e o b t a i n e d i n t he c o n t e x t o f a model w h i c h 

i s i n t he s p i r i t o f v e r y t r a d i t i o n a l macroeconomic a n a l y s i s . In p a r t i c u l a r , 

i t w i l l be no ted t h a t we have p e r m i t t e d emp loye rs t o de te rm ine a l m o s t u n i ­

l a t e r a l l y t h e l e v e l o f employment i n t he economy. Thus the R o t h s c h i l d -

S t i g l i t z (1976) e q u i l i b r i u m concep t adop ted i s no t a t v a r i a n c e w i t h s t a n d a r d 

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 . In f a c t , i t i s c o n s i s t e n t w i t h a number o f 

" K e y n e s i a n o b s e r v a t i o n s . " As an e x a m p l e , many K e y n e s i a n e c o n o m i s t s a rgue t h a t 

macro models s h o u l d be c o n s t r u c t e d c o n s i s t e n t w i t h t he o b s e r v a t i o n t h a t r e l a ­

t i v e wages p l a y an i m p o r t a n t r o l e i n t h e b e h a v i o r o f l a b o r m a r k e t s . T h i s i s a 

f e a t u r e o f our m o d e l ; one w h i c h i s more a p p a r e n t i n t he s e t t i n g w i t h s t o c h a s ­

t i c m a r g i n a l p r o d u c t s examined by S m i t h ( 1 9 8 3 ) . However , d e s p i t e t h e s e 

K e y n e s i a n a s p e c t s o f t he m o d e l , and d e s p i t e t he f a c t t h a t many " K e y n e s i a n 

f e a t u r e s " o f t he economy can be e x p l a i n e d by i t , t he model i s h i g h l y u n s u p p o r -

t i v e o f e x i s t i n g K e y n e s i a n a n a l y s e s and p o l i c y p r e s c r i p t i o n s . 

I t i s , o f c o u r s e , t he c a s e t h a t t he model he re canno t c l a i m t o 

c a p t u r e a l l f e a t u r e s o f o b s e r v e d b u s i n e s s c y c l e s . In p a r t i c u l a r , i n economies 

w i t h l a r g e (but f i n i t e ) numbers o f f i r m s , t he model o f t h i s paper can g i v e 

r i s e t o a nondegenera te P h i l l i p s c u r v e . However , i t canno t g i v e r i s e t o 

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

argument o f t he paper s h o u l d not be t a k e n t o imp ly t h a t e i t h e r " n o m i n a l " o r 

" r e a l " d i s t u r b a n c e s a r e u n i m p o r t a n t . In f a c t , t he a d v e r s e s e l e c t i o n s e t t i n g 

can be u s e f u l l y c o u p l e d w i t h economies where r e a l and nom ina l d i s t u r b a n c e s a r e 

a f e a t u r e . However , t he p a p e r does demons t ra te t h a t economies w i t h no l a b o r 

market f r i c t i o n s o t h e r than an a d v e r s e s e l e c t i o n p rob lem can g i v e r i s e t o 

v i r t u a l l y a l l o f t he q u a l i t a t i v e f e a t u r e s o f o b s e r v e d b u s i n e s s c y c l e s . 
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