
A Model o f Long-Term C o n t r a c t s 

John Bryant 

J u l y 1979 

Working Paper #: 136 

PACS F i l e #: 2760 

NOT FOR DISTRIBUTION 

The views expressed h e r e i n are s o l e l y those of the author and do not n e c e s s a r i l y 
represent the views o f the F e d e r a l Reserve Bank o f M inneapo l i s o r the F e d e r a l 
Reserve System. 



A Model of Long-Term Con t rac ts 

by John Bryant 

There probab ly are many reasons f o r long- te rm c o n t r a c t s . Th i s paper 

p resen ts one e x p l a n a t i o n f o r t h i s omnipresent phenomenon. Long-term c o n t r a c t s 

are the e q u i l i b r i u m s t r a t e g i e s of supergames p layed by economic agen ts . 

Long-term c o n t r a c t s are an i n t e r e s t i n g economic phenomenon. Much o f 

the exchange tha t occurs i n the economy i n v o l v e s endur ing c o n t r a c t s . Moreover , 

long- te rm c o n t r a c t s , p a r t i c u l a r l y i n the l a b o r market , a re a key element i n 

Keynes ian macroeconomic t h e o r i z i n g . However, such c o n t r a c t s are not a pa r t of 

the s tandard compe t i t i ve theory o f exchange. S u r p r i s i n g l y , i t i s on l y r e c e n t l y 

tha t they have been g iven ' se r ious a t t e n t i o n i n microeconomic t h e o r i z i n g . 

Why do i n d i v i d u a l s choose to r e s t r i c t t h e i r f u t u r e a c t i o n s ? I t i s 

l i k e l y tha t there are many reasons f o r economic agents e n t e r i n g long- te rm c o n 

t r a c t s . The i n t r o d u c t i o n o f u n c e r t a i n t y i s one way to v i o l a t e the assumpt ion o f 

f u l l i n f o rma t i on i n s tandard compe t i t i ve theo ry . Th i s a l s o p rov ides a reason f o r 

the e x i s t e n c e of l ong- te rm c o n t r a c t s . Long-term c o n t r a c t s are j u s t the c o n t i n 

gent c l a ims on fu tu re outcomes o f the Arrow-Debreu model . Economic agents 

r e s t r i c t t h e i r f u tu re a c t i o n s because r i s k s cannot be shared on drawings w i th 

known outcomes. 

E x i s t i n g long- te rm c o n t r a c t s do not take the form of e x p l i c i t s t a t e 

dependent c l a i m s , however. Recen t l y the "new-new" l abo r economics has addressed 

t h i s problem i n a p a r t i a l e q u i l i b r i u m framework. See, f o r example, A z a r i a d i s 

( 1 ) . I t i s assumed tha t a f u l l se t o f con t ingen t c la ims i s not f e a s i b l e because 

o f moral hazard or o ther impediment. Long-term l a b o r market c o n t r a c t s a re 

approx imat ions i n the s e t o f f e a s i b l e c o n t r a c t s to a se t o f con t ingen t c l a i m s . 
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In a s i m i l a r v e i n , Robert Townsend (3) has presented a gene ra l e q u i 

l i b r i u m a n a l y s i s y i e l d i n g long- te rm c o n t r a c t s . F u l l i n f o r m a t i o n i s v i o l a t e d by 

assuming tha t economic agents have asymmetr ic i n f o r m a t i o n on i n d i v i d u a l outcomes 

of a random p r o c e s s . Mora l hazard problems then keep the market from y i e l d i n g an 

o p t i m a l a l l o c a t i o n , as s t a t e v e r i f i c a t i o n i s i m p o s s i b l e . However, l ong - te rm 

c o n t r a c t s a l l o w the law o f l a rge numbers t o overcome the asymmetric i n f o r m a t i o n 

on i n d i v i d u a l r e a l i z a t i o n s . 

Th is paper p resen ts a second reason fo r l ong- te rm c o n t r a c t s . Th i s 

reason does not depend upon v i o l a t i n g the assumpt ion o f f u l l i n f o rma t i on i n 

s tandard compe t i t i ve t heo ry . I n s t e a d , i t depends upon i n d i v i d u a l s f a c i n g a 

sequence o f games, r a t h e r than a s i n g l e game. Th is i s a f ea tu re o f the "new-new" 

l abo r economics, and more r e c e n t l y o f the theory of markets o f Dennis C a r l t o n 

( 2 ) . In both these approaches l a b o r e r s or customers " jump" to a f i r m a t which 

they are then, to some degree, s tuck . These are models o f l i m i t e d m o b i l i t y . Our 

g o a l i s to show tha t l ong- te rm c o n t r a c t s may be s t r a t e g i e s o f a supergame. We 

ach ieve t h i s by p r o v i d i n g a model o f l i m i t e d mob i i t y f o r which they a r e . Because 

o f the p recedent , t h i s model i s framed i n the contex t o f the l a b o r market . In the 

model, i f l ong- te rm c o n t r a c t s are not f e a s i b l e , i n d i v i d u a l s move from a " compe t i 

t i v e " game to a dominant p l aye r game. Laborers jump to f i rms and are s t u c k . Then 

we a l l o w the agents to p lay the supergame by i n t r o d u c i n g long- te rm c o n t r a c t s , by 

expanding the s t r a t e g y space . 

The move to the dominant p laye r game i s a convenient d e v i c e . There i s 

a unique e q u i l i b r i u m s t r a t e g y i n the game. Moreover, the dominated p l a y e r s have 

reason to p r e f e r the supergame. However, i n many a p p l i c a t i o n s o ther than the 

l abo r market , the dominant p l a y e r game may not be r e l e v a n t . I t does seem l i k e l y , 

though, t ha t economic agents are a t l e a s t as uncomfor tab le as game t h e o r i s t s are 
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w i t h nonunique s o l u t i o n s . A supergame w i t h unique s o l u t i o n s may w e l l be a t t r a c 

t i v e when the a l t e r n a t i v e i s moving to a subgame w i thout a unique s o l u t i o n . In 

g e n e r a l , of cou rse , p l a y i n g the subgames s e q u e n t i a l l y i s not the s o l u t i o n to a 

supergame. 

The Model 

Now l e t us t u rn to our model . As b e f i t s a paper which seeks on ly to 

demonstrate tha t a c l a s s of exp lana t i ons i s not empty, the model i s a s imp le one. 

F i r s t we d e s c r i b e the envi ronment . Each p e r i o d an uncountable 

i n f i n i t y o f i n f i n i t e l y - l i v e d i n d i v i d u a l s are bo rn . They are endowed w i th l a b o r 

e q u a l l y i n every p e r i o d . A countab le number o f these i n d i v i d u a l s are a l s o 

endowed w i th a cons tant r e t u r n e t e r n a l technology f o r t r ans fo rm ing l a b o r i n t o a 

s i n g l e consumption good. Only t h i s consumption good e n t e r s i n d i v i d u a l s ' u t i l i t y 

f u n c t i o n s , i t en te rs them p o s i t i v e l y w i th no s a t i a t i o n . Moving to a techno logy 

i n i t i a l l y i s c o s t l e s s . Moving from one technology to another i s c o s t l y . For any 

p o s i t i v e mass se t o f p roduc ing i n d i v i d u a l s , t h i s cos t i s l e s s than t h e i r p roduc t . 

Each p e r i o d , owners o f t echno log ies b i d noncoope ra t i ve l y f o r l a b o r . 

Now we cons ide r the e q u i l i b r i u m s t r a t e g i e s . F i r s t , suppose tha t l abo r 

i s h i r e d on a spot market , tha t on l y one -pe r iod c o n t r a c t s are f e a s i b l e . The 

e q u i l i b r i u m has o l d owners a p p r o p r i a t i n g the cos t o f moving, and thereby g e t t i n g 

atoms o f consumpt ion. O ld owners are monopsonists r e l a t i v e to t h e i r c a p t i v e 

labor f o r c e . New owners app rop r i a te n o t h i n g . But now suppose c o s t l e s s l y 

en fo rceab le i n f i n i t e - p e r i o d c o n t r a c t s are p o s s i b l e . Then the above a l l o c a t i o n 

i s not a Nash e q u i l i b r i u m . The Nash e q u i l i b r i u m i s then owners a p p r o p r i a t i n g 

noth ing and o f f e r i n g i n f i n i t e - p e r i o d c o n t r a c t s . The monopsonist p r o f i t s are b i d 

away. For each i n d i v i d u a l a s i n g l e " c o m p e t i t i v e " supergame r e p l a c e s the 
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sequence o f a " c o m p e t i t i v e " game f o l l o w e d by a sequence of dominant p l a y e r games. 

In t h i s model , both s t r u c t u r e s are Pare to o p t i m a l , w i th the supergame h u r t i n g 

the owners. 

In the model , l i m i t e d m o b i l i t y of l a b o r i s the reason fo r long- te rm 

c o n t r a c t s . More g e n e r a l l y , the model demonstrates tha t long- te rm c o n t r a c t s may 

be the e q u i l i b r i u m s t r a t e g i e s o f supergames. Whether t h i s i s an important 

reason fo r observed long- te rm c o n t r a c t s i s an e m p i r i c a l q u e s t i o n . 
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