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ABSTRACT 

T h i s n o t e p r e s e n t s a model whose c o m p e t i t i v e e q u i l i b r i u m c a n be 
c o n s i s t e n t w i t h t h e o b s e r v a t i o n t h a t c u r r e n t l a b o r m a r k e t c o n d i 
t i o n s a f f e c t t h e w e l l - b e i n g o f new e n t r a n t s more t h a n t h e y do t h a t 
o f s e n i o r w o r k e r s . The model u s e s t h e n o t i o n t h a t new e n t r a n t s 
a r e n o t a r o u n d soon enough t o p a r t i c i p a t e i n r i s k - s h a r i n g c o n t i n 
g e n t on t h e s h o c k s t h a t d e t e r m i n e t h e e q u i l i b r i u m m a r g i n a l p r o d 
u c t s o f f i r s t - p e r i o d e m p l o y m e n t . T h i s t i m i n g n o t i o n i s f o r m a l i z e d 
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C a s u a l o b s e r v a t i o n s u g g e s t s t h a t c u r r e n t l a b o r m a r k e t 

c o n d i t i o n s a f f e c t t h e w e l l - b e i n g o f new e n t r a n t s and l e s s s e n i o r 

w o r k e r s much more t h a n t h e y do t h a t o f more s e n i o r w o r k e r s . To a 

d e g r e e , more s e n i o r w o r k e r s seem t o be i n s u l a t e d f r o m c u r r e n t 

l a b o r market c o n d i t i o n s . I n t h i s n o t e , we d e s c r i b e a s i m p l e m o d e l 

whose c o m p e t i t i v e e q u i l i b r i u m c a n be c o n s i s t e n t w i t h t h i s o b s e r 

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

t h a t p r e v e n t s new e n t r a n t s f r o m p a r t i c i p a t i n g i n some m a r k e t s . We 

assume t h a t new e n t r a n t s a r e n o t a r o u n d soon enough t o p a r t i c i p a t e 

i n r i s k - s h a r i n g c o n t i n g e n t on t h e s h o c k s t h a t d e t e r m i n e t h e e q u i 

l i b r i u m m a r g i n a l p r o d u c t s o f f i r s t - p e r i o d employment . 

A s i m p l e way t o f o r m a l i z e n o t - b e i n g - a r o u n d - s o o n - e n o u g h 

i s t o use 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 . I n d e e d , s t o c h a s t i c 

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

g e t r e v e a l e d r e l a t i v e t o when new g e n e r a t i o n s a p p e a r . As i s w e l l 

k n o w n , b o t h t h e n a t u r e o f t h e c o m p e t i t i v e e q u i l i b r i a f o r s u c h 

models and t h e k i n d o f w e l f a r e a n a l y s i s t h a t i s a p p r o p r i a t e f o r 

them depend on t h o s e a s s u m p t i o n s . 

The p a r t i c u l a r model we u s e has exogenous and random 

f a c t o r s u p p l i e s — r a n d o m l a b o r s u p p l y and nonrandom l a n d s u p p l y — 

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

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

c a n be enough i n t r a - g e n e r a t i o n d i v e r s i t y o f f a c t o r o w n e r s h i p t o 

p r o d u c e n o n t r i v i a l market r i s k s h a r i n g , p a r t i c u l a r l y o f t h e c o n 

s e q u e n c e s o f t h e l a b o r s u p p l y s h o c k . An example shows t h a t s u c h 

r i s k s h a r i n g i s c o n s i s t e n t w i t h e q u i l i b r i a i n w h i c h more s e n i o r 

w o r k e r s a r e i n s u l a t e d f r o m c u r r e n t l a b o r - m a r k e t c o n d i t i o n s . 
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The c o m p e t i t i v e e q u i l i b r i u m we s t u d y i s one w i t h c o m 

p l e t e c o n t i n g e n t m a r k e t s , w i t h p a r t i c i p a t i o n l i m i t e d o n l y by t h e 

t i m i n g a s s u m p t i o n a b o u t when new g e n e r a t i o n s a p p e a r . B e c a u s e we 

assume c o m p l e t e m a r k e t s , we c a n n o t e x p l a i n o b s e r v e d c o n t r a c t u a l 

a r r a n g e m e n t s , s u c h a s t h o s e b e t we e n w o r k e r s and f i r m s . P a r t l y f o r 

t h a t r e a s o n , we j u d g e w h e t h e r more s e n i o r w o r k e r s a r e i n s u l a t e d 

f r o m c u r r e n t l a b o r market c o n d i t i o n s on t h e b a s i s o f c o n s u m p t i o n 

p a t t e r n s , not wage r a t e s . 

I. An O v e r v i e w o f t h e M o d e l 

The m o d e l i s a d i s c r e t e - t i m e , o v e r l a p p i n g g e n e r a t i o n s 

model w i t h t h e i n i t i a l d a t e l a b e l e d t = 1. There i s a s i n g l e , 

n o n s t o r a b l e c o n s u m p t i o n good a t e a c h d a t e . P e o p l e d e r i v e u t i l i t y 

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

d a t e s t h e y a r e a l i v e . 

The amount o f t i m e t g o o d a v a i l a b l e f o r t h e economy a s a 

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

a s i n p u t s . S i n c e l a b o r and l a n d a r e s u p p l i e d p e r f e c t l y i n e l a s -

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

any e q u i l i b r i u m by t o t a l t i m e t f a c t o r s u p p l i e s and t h e p r o d u c t i o n 

p r o c e s s . The amount o f t i m e t l a b o r , d e n o t e d L ( t ) , i s random i n a 

way t o be d e s c r i b e d b e l o w , w h i l e t h e amount o f l a n d , d e n o t e d K, i s 

c o n s t a n t o v e r t i m e . In any e q u i l i b r i u m , o u t p u t o f t i m e t good i s 

u ( t ) F ( L ( t ) , K ) , where u ( t ) i s a p r o d u c t i v i t y shock and F , a f u n c 

t i o n , i s homogeneous o f d e g r e e o n e , and t w i c e d i f f e r e n t i a b l e w i t h 

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

omy. T h e r e a r e N members o f g e n e r a t i o n t - 1 who a r e i n t h e 

s e c o n d and l a s t p e r i o d o f t h e i r l i v e s and who i n t h e a g g r e g a t e 

s u p p l y N/2 u n i t s o f t i m e t l a b o r ; t h e r e a r e N t w o - p e r i o d l i v e d 

members o f g e n e r a t i o n t who i n t h e a g g r e g a t e s u p p l y N/2 u n i t s o f 

t i m e t l a b o r (and who w i l l s u p p l y N/2 u n i t s o f t i m e t + 1 l a b o r ) ; 

and t h e r e a r e n ( t ) o n e - p e r i o d l i v e d members o f g e n e r a t i o n t who i n 

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

i s a random v a r i a b l e . T h u s , t h e t o t a l s u p p l y o f t i m e t l a b o r , 

L ( t ) , i s N + n ( t ) . 

A s n o t e d a b o v e , t h e r e a r e K u n i t s o f l a n d i n t h e e c o n 

omy. Some o f t h e l a n d , bK u n i t s , i s m a r k e t a b l e . I t i s owned a t t 

= 1, t h e f i r s t d a t e , by t h e members o f g e n e r a t i o n 0 who a r e p r e s 

e n t a t t = 1. By c o n v e n t i o n , t h i s l a n d i s s o l d e x - d i v i d e n d , a f t e r 

t h e t i m e t r e n t a l f r o m i t i s o b t a i n e d . The r e s t o f t h e l a n d , ( l -

b )K u n i t s , i s n e v e r s o l d ; t h e t i m e t r e n t a l s f r o m i t a r e p a r t o f 

t h e endowments o f t h e p e o p l e a l i v e a t t . T h i s s p l i t t i n g u p o f t h e 

l a n d s e r v e s two p u r p o s e s . The p r e s e n c e o f some m a r k e t a b l e l a n d 

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

i n s u r e o p t i m a l i t y . The p r e s e n c e o f some n o n m a r k e t a b l e l a n d , w i t h 

r e n t a l s a s s i g n e d a s endowments , a l l o w s us t o have i n t r a - g e n e r a t i o n 

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

B e c a u s e t h e r e i s o n l y one good a t e a c h d a t e and b e c a u s e 

f a c t o r s u p p l i e s a r e e x o g e n o u s , t h e model has a r e c u r s i v e s t r u c 

t u r e ; t h e c o m p e t i t i v e e q u i l i b r i u m s p o t - m a r k e t f a c t o r r e n t a l s do 

not depend on p r e f e r e n c e s o r i n d i v i d u a l endowments . The p e r u n i t 

r e n t a l s a r e s i m p l y t h e r e s p e c t i v e p h y s i c a l m a r g i n a l p r o d u c t s , 
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u ( t ) F 1 ( N + n ( t ) , K ) f o r l a b o r and u ( t ) F 2 ( N + n ( t ) , K ) f o r l a n d , where F± 

i s t h e d e r i v a t i v e o f F w i t h r e s p e c t t o i t s i t h a r g u m e n t . We 

e x p l o i t t h i s s t r u c t u r e i n t h e n e x t s e c t i o n , where we t r e a t t h e 

model a s a p u r e exchange m o d e l , t h e endowments o f w h i c h a r e t o be 

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

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

We c a l l t h e r e a l i z a t i o n f o r t h e p a i r ( u ( t ) , n ( t ) ) t h e 

t i m e t s t a t e and we assume a f i n i t e number o f p o s s i b l e t i m e t 

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

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

g e n e r a t i o n t . 

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

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

g e n e r a t i o n t - 1 f u l f i l l p r e v i o u s ( c o n t i n g e n t ) o b l i g a t i o n s and i n 

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

The n ( t ) o n e - p e r i o d l i v e d members o f g e n e r a t i o n t consume t h e i r 

endowment, w h i c h i s assumed t o be t h e s p o t market r e n t a l o f t h e 

l a b o r t h e y s u p p l y . O n l y t h e N t w o - p e r i o d l i v e d members o f g e n e r a 

t i o n t make c h o i c e s . The endowment o f any such p e r s o n c o n s i s t s o f 

some t i m e t g o o d , t h e amount o f w h i c h depends on t h e t s t a t e , and 

a v e c t o r o f t i m e t + 1 goods i n d e x e d by t h e t i m e t + 1 s t a t e . 

T h i s endowment i s d e t e r m i n e d by t h e assumed u n d e r l y i n g p a t t e r n o f 

f a c t o r s e r v i c e o w n e r s h i p . The p e r s o n c a n t r a d e c l a i m s on t i m e t + 

1 good c o n t i n g e n t on t h e t i m e t + 1 s t a t e and c a n p u r c h a s e l a n d , 

w h i c h t h e p e r s o n p l a n s t o s e l l a t t + 1. In e q u i l i b r i u m , i n 

a d d i t i o n t o t h e f a c t o r s e r v i c e m a r k e t s , b o t h t h e m a r k e t s i n c o n 

t i n g e n t c l a i m s and t h a t i n l a n d must c l e a r . 
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I I . The P u r e Exchange E q u i l i b r i u m 

H e r e we t r e a t t h e model a s one o f p u r e e x c h a n g e . We 

d e s c r i b e e q u i l i b r i u m c o n d i t i o n s and b r i e f l y d i s c u s s e x i s t e n c e and 

P a r e t o o p t i m a l i t y o f e q u i l i b r i u m . From now o n , we u s e t h e terra 

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

t i o n s ) , c o m p e t i t i v e e q u i l i b r i u m . 

C h o i c e and Demands 

The budget s e t f o r a t w o - p e r i o d l i v e d member o f g e n e r a 

t i o n t i n s t a t e j can be w r i t t e n 

(1) c j ( t , j ) < v j ( t , j ) - I r P t J ( t + l , j ' ) q ^ . ( t + l , j ' ) - P ( t , j ) k J j 

(2) c J ( t + l , J » ) < v £ ( t + l , j ' ) + q j . ( t + l , j ' ) + 

k J J [ p ( t + l ) , j I ) + f 2 ( j ' ) ] ; J ' = 1 , 2 , . . . J 

H e r e c ^ ( t , j ) ( w ^ ( t , j ) ) i s c o n s u m p t i o n (endowment) o f 
s s 

t i m e t s t a t e j g o o d o f member h o f g e n e r a t i o n s , q ^ j ( t + l , j ' ) i s 

c o n t i n g e n t c l a i m s on t i m e t+1 s t a t e j ' good p u r c h a s e d by h a n d 

p + , ( t + l , j ' ) i s t h e p e r u n i t p r i c e o f s u c h c l a i m s , k^, i s t h e 

amount o f l a n d p u r c h a s e d by h and P ( t , j ) i s i t s p e r u n i t p r i c e , 

f 2 ( j ' ) i s t h e s p o t f a c t o r m a r k e t r e n t a l o f l a n d a t t + 1 i n s t a t e 

j ' , and J i s t h e number o f p o s s i b l e t i m e t + 1 s t a t e s . N o t e t h a t 

t h e w ' s a r e t o be i n t e r p r e t e d a s t h e e q u i l i b r i u m s p o t market r e n 

t a l s o f t h e f a c t o r s e r v i c e s ( l a n d a n d l a b o r ) owned by h . 

E q u a t i o n ( l ) s a y s t h a t f i r s t p e r i o d c o n s u m p t i o n i s no 

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

a s s e t s , w h i l e e q u a t i o n (2) s a y s t h a t s e c o n d p e r i o d c o n s u m p t i o n i n 
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s t a t e j ' i s no g r e a t e r t h a n t h e c o r r e s p o n d i n g endowment p l u s t h e 

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

We w r i t e t h e u t i l i t y f u n c t i o n o f h i n g e n e r a t i o n t 

a s u £ ( c £ ( t , j ) , c £ ( t + l ) ) , where c £ ( t + l ) i s t h e J - e l e m e n t v e c t o r w i t h 

t y p i c a l e l e m e n t c ^ ( t + l , j ' ) « We assume t h a t u i s t w i c e d i f f e r e n -

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

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

c h a s e s , and q ' s , w h i c h a r e u n r e s t r i c t e d a s t o s i g n , t o m a x i 

m i z e u £ s u b j e c t t o ( l ) and ( 2 ) . 

B e c a u s e t h e q ' s a r e u n r e s t r i c t e d a s t o s i g n , ( l ) and (2) 

c o n s t r a i n c o n s u m p t i o n b u n d l e s e x a c t l y as does t h e s i n g l e c o n 

s t r a i n t o b t a i n e d by s o l v i n g e a c h e q u a t i o n o f (2) f o r qjJjU+l.j') 

and s u b s t i t u t i n g t h e r e s u l t i n t o ( l ) . T h i s c o n s t r a i n t i s 

(3) e j ( t . j ) + p t J (t+l)eJ(t+l) < w £ ( t , j ) + p ( t + l ) v j ( t + l ) 

- k ^ { P ( t , j ) - p ( t + l ) [ P ( t + l ) + f 2 ] J 

where w ^ ( t + l ) , p t j ( t + l ) , P ( t + l ) and f g a r e t h e o b v i o u s J - e l e r a e n t 

v e c t o r s . I t f o l l o w s t h a t t h e c o e f f i c i e n t o f k*1 i n (3) must be 
t j 

z e r o i n any e q u i l i b r i u m o r t h a t p r i c e s must s a t i s f y t h e p r e s e n t 

v a l u e f o r m u l a 

(U) P ( t , j ) = p t J ( t + i ) [ p ( t + i ) + f 2 ] 

i n any e q u i l i b r i u m . I f {k) does n o t h o l d , t h e n (3) i m p l i e s t h a t 

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

i s c o n s i s t e n t w i t h e q u i l i b r i u m . 

S i n c e we need demands o n l y a t p r i c e s t h a t c a n p o t e n 

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



(k). I t f o l l o w s f r o m (3) t h a t h ' s c o n s u m p t i o n demands a t s u c h 

p r i c e s c a n be o b t a i n e d by c o n s t r a i n i n g c o n s u m p t i o n c h o i c e s by 

(5) cj(t,j) + p t J ( t + l ) c £ ( t + l ) < wj(t,j) + ptJ(t+l)vJ(t+l) 

M a x i m i z a t i o n o f u^ s u b j e c t t o (5) g i v e s r i s e t o u n i q u e 

demands i n t h e u s u a l way. We w r i t e t h e demand v e c t o r f o r c ^ ( t + l ) 

a s d ! \ [ p ( t + l ) l and t h e summation o f t h e s e demands o v e r t h e N 

t w o - p e r i o d l i v e d members o f g e n e r a t i o n t as D ^ j [ p t j ( t + l ) ] . 

E q u i l i b r i u m 

I n t e r m s o f D ^ j , a c o n d i t i o n f o r e q u i l i b r i u m i s 

(6) D t J [ p t J ( t + l ) l - W t ( t + 1 ) = b K [ P ( t + l ) + f 2 ] 

where W t ( t + l ) i s t h e sum o f w ^ ( t + l ) o v e r t h e N t w o - p e r i o d l i v e d 

members o f g e n e r a t i o n t . An e q u i l i b r i u m , t h e n , c o n s i s t s o f n o n -

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

t h a t s a t i s f y (k) and (6) f o r a l l t > 1. 

One way t o p r o v e t h a t a n e q u i l i b r i u m e x i s t s i s t o m i m i c 

t h e p r o o f i n W a l l a c e [ 1 9 8 1 ] . The i d e a i s t o u s e (U) and (6) t o 

d e f i n e a mapping f r o m l a n d p r i c e s a t t + 1 t o l a n d p r i c e s a t t a n d 

t o show, u s i n g p r o p e r t i e s o f t h a t m a p p i n g , t h a t t h e r e e x i s t s a t 

l e a s t one sequence o f l a n d p r i c e s w i t h t h e p r o p e r t y t h a t e v e r y 

p a i r o f a d j o i n i n g t e r m s and an a s s o c i a t e d s e t o f c o n t i n g e n t c l a i m s 

p r i c e s s a t i s f y (k) and ( 6 ) . Here i s an o u t l i n e o f t h e i n g r e d i e n t s 

o f t h e a r g u m e n t . 

F i r s t d e f i n e a compact s e t t o s e r v e a s t h e domain f o r 

b K P ( t ) . One p o s s i b l e c h o i c e i s t h e s e t o f n o n n e g a t i v e v e c t o r s 

bounded above by W t ( t ) = Lwh(t), t h i s b e i n g t h e v e c t o r o f a g g r e -



- 8 -

g a t e endowments o f t i m e t good o f t h e t w o - p e r i o d l i v e d members o f 

g e n e r a t i o n t . C a l l t h i s s e t A^. One c a n c h o o s e t h i s s e t , o r 

s o m e t h i n g b i g g e r , b e c a u s e W^(t) i s an u p p e r bound on e q u i l i b r i u m 

b K P ( t ) . To see t h i s , sum e q u a t i o n ( l ) o v e r h and use t h e f a c t 

t h a t t h e sum o f t h e q ' s i s z e r o i n e q u i l i b r i u m . 

N e x t , f o r any P ( t + l ) i n A t + - ^ , d e f i n e a c o m p o s i t e mapping 

t o P ( t ) i n two s t e p s . F i r s t , a s s o c i a t e w i t h any P ( t + l ) i n A t + 1 

one o r more p t j ( t + l ) v e c t o r s t h a t s a t i s f y ( 6 ) . S e c o n d , use (k) t o 

a s s o c i a t e a s e t o f P ( t ) ' s w i t h t h e g i v e n P ( t + l ) and t h e s e t o f 

p^ . j ( t+ l ) v e c t o r s g i v e n by t h e f i r s t s t e p . I n o r d e r t o a p p l y t h e 

p r o c e d u r e u s e d i n W a l l a c e ( 1 9 8 1 ) , one must p r o v e t h a t t h i s c o m 

p o s i t e mapping i s such t h a t nonempty compact s u b s e t s o f h^+i a r e 

mapped i n t o nonempty compact s u b s e t s o f A^.. S i n c e (k) g i v e s P ( t ) 

a s an e x p l i c i t c o n t i n u o u s f u n c t i o n o f p^. j ( t+ l ) and P ( t + l ) , one h a s 

t o show o n l y t h a t t h e f i r s t s t e p has t h e r e q u i s i t e p r o p e r t i e s . 

To do t h i s , i t s u f f i c e s t o show t h a t f o r any P ( t + l ) i n 

A j . + ^ t h e r e e x i s t s a t l e a s t one p ^ j ( t + l ) v e c t o r s a t i s f y i n g (6) a n d 

t h a t t h e c o r r e s p o n d e n c e f r o m P ( t + l ) t o p^. j ( t+ l ) so d e f i n e d i s 

u p p e r s e m i - c o n t i n u o u s . The u p p e r s e m i - c o n t i n u i t y i s t r i v i a l s i n c e 

t h e demands, t h e D .̂j ( • ) , a r e c o n t i n u o u s f u n c t i o n s o f p ^ . j ( t + l ) . A 

p r o o f o f e x i s t e n c e may be c o n s t r u c t e d by c o n s i d e r i n g a c o r r e 

s p o n d i n g p u r e - e x c h a n g e economy c o n s i s t i n g o f t h e N t w o - p e r i o d 

l i v e d members o f g e n e r a t i o n t a n d one o t h e r p e r s o n who h a s t h e RHS 

o f (6) a s a n endowment and who w a n t s t o consume o n l y t i m e t 

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

v e c t o r f o r t h i s ( j + l ) - g o o d p u r e exchange economy i s i m m e d i a t e , 

b e c a u s e i t s a t i s f i e s s t a n d a r d a s s u m p t i o n s . 
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O p t i m a l i t y 

From t h e p o i n t o f v i e w o f o p t i m a l i t y q u e s t i o n s , o u r 

model so c l o s e l y r e s e m b l e s o t h e r s i n t h e l i t e r a t u r e t h a t o n l y a 

few summary r e m a r k s a r e c a l l e d f o r ( see i n p a r t i c u l a r , P e l e d 

( 1 9 8 2 ) , and a l s o Muench (1977) and Cass a n d S h e l l ( 1 9 8 1 ) ) . T h e r e 

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

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

t o o l o w . We have a l r e a d y n o t e d t h a t t h e p r e s e n c e o f m a r k e t a b l e 

l a n d r u l e s o u t t h e s e c o n d . 

As r e g a r d s r i s k s h a r i n g , o u r t i m i n g a s s u m p t i o n i s s u c h 

t h a t t h e r e i s no i n t e r - g e n e r a t i o n r i s k s h a r i n g i n e q u i l i b r i u m . I f 

one j u d g e s t h e e q u i l i b r i a u s i n g a c r i t e r i o n o f i n d i v i d u a l w e l l -

b e i n g w h i c h c a l l s f o r such r i s k - s h a r i n g , t h e n one w i l l c o n c l u d e 

t h a t t h e y a r e n o n o p t i m a l . One such c r i t e r i o n i s t h e e x p e c t e d 

v a l u e o f u ^ , t h e e x p e c t a t i o n b e i n g t a k e n o v e r t h e t i m e t s t a t e s . 

I f , a l t e r n a t i v e l y , one u s e s u ^ i t s e l f as a c r i t e r i o n o f i n d i v i d u a l 

w e l l - b e i n g , t h e n o u r c o n j e c t u r e — a w e l l - f o u n d e d c o n j e c t u r e g i v e n 

P e l e d ' s r e s u l t — i s t h a t o u r e q u i l i b r i a a r e P a r e t o o p t i m a l . 

The use o f u^ c a n be d e f e n d e d on s e v e r a l g r o u n d s . F o r 

u s , t h e most c o n v i n c i n g i s t h a t u i s what h m a x i m i z e s i n a com-

p e t i t i v e e q u i l i b r i u m . One w o u l d n o t e x p e c t a n e q u i l i b r i u m t o b e 

P a r e t o - o p t i m a l i f one j u d g e s i n d i v i d u a l w e l l - b e i n g a c c o r d i n g t o a 

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

t o m a x i m i z e . F i n a l l y , n o t e t h a t use o f u ^ as a c r i t e r i o n o f 

i n d i v i d u a l w e l l - b e i n g i m p l i e s t h a t many a l l o c a t i o n s a r e P a r e t o -

o p t i m a l . I n p a r t i c u l a r , many t h a t a r e c h a r a c t e r i z e d by more 

i n t e r - g e n e r a t i o n s h a r i n g o f r i s k s t h a n o c c u r s i n o u r c o m p e t i t i v e 

e q u i l i b r i u m a r e o p t i m a l . 
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I I I . An Example 

L e t t h e r e be M + N t w o - p e r i o d l i v e d members o f e a c h 

g e n e r a t i o n , M l a n d owners and N i d e n t i c a l w o r k e r s . The f o r m e r a r e 

endowed o n l y w i t h t h e r e n t a l s o f t h e n o n m a r k e t e d l a n d , t h e f r a c 

t i o n 1 - a when y o u n g and t h e f r a c t i o n " a " when o l d ; t h e l a t t e r a r e 

endowed o n l y w i t h l a b o r . We assume t h a t e a c h s u c h p e r s o n o f 

g e n e r a t i o n t m a x i m i z e s 

(7) c * ( t , j ) + I 8 . , v [ c J ( t + l , j ' ) | 

t j ' 

where 9 j t i s t h e p r o b a b i l i t y t h a t s t a t e j ' o c c u r s a t t + 1 and 

where v i s t w i c e d i f f e r e n t i a b l e , s t r i c t l y i n c r e a s i n g , and c o n c a v e 

and s a t i s f i e s - x v " ( x ) / v ' ( x ) < 1. 

I f v and endowments a r e such t h a t c j ) ( t , j ) > 0 , a c o n d i -

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

c o n d i t i o n s f o r a maximum o f (7) s u b j e c t t o (5) h o l d i n e q u i l i b 

r i u m : 

(8) P t J ( t + l , j ' ) + Q y v ' [ c j ( t + l , j ' ) l = 0 , f o r e a c h j ' . 

I t f o l l o w s t h a t i n e q u i l i b r i u m , c ^ ( t + l , j ' ) does n o t depend on h 

a n d , h e n c e , by (6) s a t i s f i e s 

(9) ( M + N ) c £ ( t + l , J ' ) = W f c ( t + l , j ' ) + b K [ p ( t + l , j ' ) + f 2 ( j ' ) ] 

where 

(10) W t ( t + l , j ' ) = ( N / 2 ) u J , F 1 ( N + n J I , K ) + a ( l - b ) K u J , F 2 ( N + n J 1 , K ) 
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S u b s t i t u t i n g t h e s o l u t i o n f o r p t j ( t + 1 , j ' ) f r o m (8) i n t o t h e RHS o f 

(h), ve have 

(11) P ( t , j ) = I e . v ' T c ^ t + L j ' ) 1 

j ' J t 

U s i n g t h e a s s u m p t i o n s a b o u t v a n d t h e f a c t t h a t W ^ . ( t + l , j ' ) depends 

o n l y on j ' , i t can be shown t h a t t h e u n i q u e s o l u t i o n o f (9) a n d 

(11) f o r l a n d p r i c e s i s 

(12) P ( t , j ) = P* f o r a l l ( t , j ) 

I t f o l l o w s f r o m (9) and ( 1 0 ) , t h e n , t h a t s e c o n d p e r i o d 

c o n s u m p t i o n a t d a t e t i s g i v e n by 

(13) n ( t , j ) = {bKP* + ( N / 2 ) u . F . (N+n. ,K) + 

U j K [ b + a ( l - b ) ] F 2 ( N + n j , K ) } / ( N + M ) 

We w i l l compare t h e v a r i a t i o n o f , ( t , j ) a c r o s s s t a t e s 

j a t t t o t h a t o f t h e c o n s u m p t i o n o f w o r k e r s who a r e y o u n g a t t . 

By (9) and ( 1 2 ) , c ^ ( t + l , j ' ) does n o t depend on t h e s t a t e 

a t t . I t f o l l o w s , t h e r e f o r e , f r o m (8) t h a t p^j ( t + 1 , j ' ) does n o t 

depend on t h e s t a t e a t t . B u t , t h e n f r o m ( 5 ) , i f j and k a r e two 

a l t e r n a t i v e t i m e t s t a t e s , 

(HO c j ( t , j ) - c £ ( t , k ) = w j ? ( t , j ) - w j ( t , k ) 

T h e n , w i t h a l l w o r k e r s e q u a l l y e n d o w e d — e a c h w i t h 1/2 u n i t o f 

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

v a r i e s a c r o s s s t a t e s a c c o r d i n g t o 

(15) c £ ( t , j ) - c £ ( t , k ) = [ u F l ( N + n , K ) - u k F 1 ( N + n k , K ) ] / 2 
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h 
compare t h i s w i t h t h e d i f f e r e n c e c 1 ( t , j ) -

° t ] / * * ^ i m p l i e d by (13) by e x a m i n i n g 

P J k = | [ c j _ 1 ( t , j ) - c j _ 1 ( t , k ) ] / [ c j ( t , j ) - c j ( t , k ) ] | 

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

s u m p t i o n o f y o u n g w o r k e r s i f P j k < 1 . 

F o r s t a t e s j and k t h a t d i f f e r o n l y w i t h r e g a r d t o l a b o r 

s u p p l y ( u j ^ j ^ n j ^ n ^ ) , we f i n d , u s i n g t h e mean v a l u e t h e o r e m , t h a t 

(16) P j k ( n ) = [ N / ( N + M ) ] | 1 - 2 [ ( N + n ) / N ] [ b + a ( l - b ) l | 

where n i s a p o i n t i n t e r m e d i a t e between n j and n ^ . - ^ I f n i s 

s m a l l r e l a t i v e t o N, t h e n we a r e v i r t u a l l y g u a r a n t e e d t h a t P j k ( n ) 

< 1. 

F o r s t a t e s j and k t h a t d i f f e r o n l y w i t h r e g a r d t o 

f a c t o r n e u t r a l p r o d u c t i v i t y ( u j * U j t , n j = n j r = n ) , we have d i r e c t l y 

f r o m (13) and (15) t h a t 

( IT ) p j k ( u ) = [ ( N / ( N + M ) ] { l + 2 [ b + a ( l - b ) ] ( K / N ) ( F 2 / F 1 ) } 

L e t t i n g a = K F 2 ( N + n , K ) / ( N + n ) F - L ( N + n , K ) , l a n d ' s s h a r e r e l a t i v e t o 

l a b o r ' s s h a r e , we have 

(18) P - ^ ( u ) = [ N / ( N + M ) ] { l + 2 [ b + a ( l - b ) ] a ( N + n ) / N } 

C l e a r l y , t h e r e i s no p r e s u m p t i o n t h a t P j ^ ( u ) < ! • 

S i n c e t h e l a b o r s u p p l y s h o c k , n, g e n e r a t e s a n e g a t i v e 

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

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

c o r r e l a t i o n between t h e m , i t i s n o t s u r p r i s i n g t h a t f o r most 
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p a r a m e t e r v a l u e s ( l 6 ) i m p l i e s p j ^ f n ) - ! < 0 , w h i l e ( l 8 ) says n o t h 

i n g a b o u t t h e s i g n o f p j k ( u ) - 1 . What may be s u r p r i s i n g i s t h a t 

t h e d i f f e r e n c e i n t h e o r i g i n s o f t h e s h o c k s does n o t show up i n a 

s i m p l e r way i n ( l 6 ) and ( l 8 ) . The r e a s o n f o r t h i s i s t h a t more 

t h a n s t a t i c r i s k - s h a r i n g i s o c c u r r i n g i n t h e s e e q u i l i b r i a ; t h e r e 

i s a l s o i n t e r t e m p o r a l t r a d e . 

I V . C o n c l u d i n g Remarks 

As n o t e d a t t h e o u t s e t , o u r model i s s i l e n t as r e g a r d s 

t h e n a t u r e o f c o n t r a c t u a l a r r a n g e m e n t s . F o r e x a m p l e , i t makes no 

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

e x a m p l e , t h e k i n d o f s h o c k s p r e s e n t — t o f e a t u r e s o f wage c o n 

t r a c t s . I t does make p r e d i c t i o n s r e l a t i n g f e a t u r e s o f t h e p h y s i 

c a l e n v i r o n m e n t t o c o n s u m p t i o n a l l o c a t i o n s . Tf t h e model does 

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

e x p l a i n c o n t r a c t u a l a r r a n g e m e n t s does n o t seem i m p o r t a n t . 

A d e s i r a b l e f e a t u r e o f o u r s e t - u p i s t h a t we a r e s u r e 

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

b e n e f i c i a l p o s s i b i l i t i e s f o r t r a d e . I n s e t - u p s w i t h g e n e r a l 

d i v e r s i t y among a g e n t s , i t w o u l d seem d i f f i c u l t t o f o r m u l a t e 

" l a b o r c o n t r a c t s " t h a t by t h e m s e l v e s a c c o m p l i s h t h i s . I f l a b o r 

c o n t r a c t s do n o t e x h a u s t a l l t h e p o s s i b i l i t i e s f o r b e n e f i c i a l 

t r a d e , t h e n one must d e c i d e w h i c h a s s e t m a r k e t s t o i n c l u d e . I f a 

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

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

t h e e n v i r o n m e n t i m p l y t h e s e t o f m a r k e t s , one i s l e f t r u l i n g o u t 

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

a s s u m p t i o n s a b o u t when new g e n e r a t i o n s and new s h o c k s a p p e a r 

r a t i o n a l i z e t h e m a r k e t s t r u c t u r e . 



F o o t n o t e s 

—'To g e t ( 1 6 ) , we u s e t h e mean v a l u e t h e o r e m and t h e 

h o m o g e n e i t y o f F t o e x p r e s s F 2 a s a f u n c t i o n o f F^. D e f i n e 0 a n d 

x j by F 1 ( N + n J , K ) = F j j ( N + n j ) / K , l ] = 0 [ ( N + n J ) / K ] = x.. T h e n , 

F 2 ( N + n . , K ) - F 2 ( N + n k , K ) = F 2 [ f l - 1 ^ ) , l ] - F 2 ( 0 - 1 ( x k ) , l ] = 

( X J - X J c ) F 2 ^ ( 0 - " ' - ) ' , where t h e l a s t e q u a l i t y u s e s t h e mean v a l u e t h e 

o r e m . B u t ( X j - x k ) F 2 l ^ _ 1 ) ' = ( x j - x k ) F 1 2 ( ! 8 ~ 1 ^ ' = ( x j - x k ) F 1 2 / F l l 

= -(x.-xk)(Y!+n)/K = - [ F 1 ( N + n J , K ) - F 1 ( N + n R , K ) ] (N+n)/K, where (N+n~)/K 

c o r r e s p o n d s t o t h e p o i n t , say x , between X j and x^ a t w h i c h t h e 

d e r i v a t i v e , F 2 1 ( 0 - 1 ) ' , i s e v a l u a t e d — i . e . , (N+n)/K = 0 - 1 ( x ) — a n d 

where F ^ / F - Q = - (N+n)/K i s a c o n s e q u e n c e o f t h e h o m o g e n e i t y o f 

F . Upon s u b s t i t u t i n g t h i s e x p r e s s i o n f o r F 2 ( N + n j , K ) - F 2 ( N + n k , K ) 

i n t o t h e e x p r e s s i o n f o r c ^ _ 1 ( t , j ) - c ^ _ 1 ( t , k ) i m p l i e d by ( 1 3 ) , we 

c a n f a c t o r o u t t h e d i f f e r e n c e , F-^CN+nj.K) - F 1 ( N + n J c , K ) , w h i c h a l s o 

a p p e a r s i n ( 1 5 ) « I n t h i s w a y , we o b t a i n ( 1 6 ) . 
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