
Fede ra l Reserve Bank of Minneapo l is 
Research Department Working Paper 

A MODEL OF NOMINAL CONTRACTS 

Bruce D. Smith 

Working Paper 260 
PACS F i l e 3275 

June 1985 

NOT FOR DISTRIBUTION 
WITHOUT AUTHOR'S APPROVAL 

I would l i k e t o thank, wi thout i m p l i c a t i n g , the p a r t i c i p a n t s of 
seminars at Iowa S t a t e , Northwestern U n i v e r s i t y , Ohio S t a t e , and 
the U n i v e r s i t y of Pennsy lvan ia f o r t h e i r comments. 

The views expressed here in are those of the author and not neces 
s a r i l y those of the Federa l Reserve Bank of Minneapol is or the 
Federa l Reserve System. The m a t e r i a l conta ined i s of a p r e l i m 
inary na tu re , i s c i r c u l a t e d t o s t imu la te d i s c u s s i o n , and i s not to 
be quoted without permiss ion of the au tho r . 



One of the most s t r i k i n g r e g u l a r i t i e s o f economic exchange, both 

over t ime and across d i f f e r e n t l o c a t i o n s , i s tha t a l a rge number of t rades 

occur employing con t rac ts which p r e - s p e c i f y the nominal payment to be made fo r 

c e r t a i n goods or s e r v i c e s . In p a r t i c u l a r , such con t rac ts spec i f y c e r t a i n 

d o l l a r (or analogous account ing u n i t ) payments, which are not cont ingent on 

i n t e r v e n i n g even t s . In l i g h t of the preva lence of such c o n t r a c t i n g p r a c t i c e s , 

i t i s s u r p r i s i n g tha t there has been so l i t t l e e f f o r t to exp la i n them. In 

f a c t , wh i le the prevalence of nominal con t rac ts has been viewed by many as a 

c r u c i a l fea tu re of macroeconomic mode l l i ng , e s s e n t i a l t o the unders tand ing of 

c y c l i c a l behav ior there has been s u r p r i s i n g l y l i t t l e e f f o r t devoted to 

unders tand ing why exchanges should be accompl ished i n t h i s manner J i / Th i s i s 

even more s u r p r i s i n g i n tha t i t has been long understood tha t the app rop r ia te 

r o l e fo r monetary p o l i c y hinges on the manner i n which nominal con t rac ts are 

w r i t t e n and execu ted - ^ / 

Perhaps the reason that so l i t t l e e f f o r t has been devoted to under 

s tand ing these c o n t r a c t i n g p r a c t i c e s i s tha t there has been wide acceptance of 

the f o l l o w i n g o r a l t r a d i t i o n , which i s f a i r l y e x p l i c i t i n Fama (1983) or White 

(198U). In p a r t i c u l a r , f o r purposes of economizing on c a l c u l a t i o n s , i t i s 

convenient to have a l l p r i c e s expressed i n terms of a un i t of account which i s 

a l s o a medium of exchange, and to engage i n con t rac ts expressed i n t h i s same 

manner ( i . e . , to w r i t e unindexed c o n t r a c t s ) . P r i o r to embarking on a more 

ambi t ious study of nominal c o n t r a c t s , t h e n , i t should be shown tha t the above 

does not c o n s t i t u t e an adequate exp lanat ion f o r the e n t i r e c l a s s of nominal 

con t rac ts observed i n p r a c t i c e . In f a c t , i t does n o t . As an example of why 

i t does no t , i t s u f f i c e s to cons ide r a c l a s s of nominal con t rac ts that were 

p reva len t i n c r e d i t arrangements i n the B r i t i s h North American co lon ies of the 
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18th Century . These con t rac ts f requen t l y took a form known as "ba r t e r c o n 

t r a c t s . " In a b a r t e r c o n t r a c t , person A purchases a un i t of commodity x on 

c r e d i t from person B . He agrees to d e l i v e r some quan t i t y of commodity y t o B 

a t some fu tu re da te . Note that money never appears i n the t r a n s a c t i o n . 

Neve r the less , i n the most u s u a l form of b a r t e r con t rac t i n the c o l o n i a l p e r 

i o d , A would agree to d e l i v e r enough of good y so that i t s nominal va lue was 

at some p r e - s p e c i f i e d l e v e l . Moreover, the use of such con t rac ts was w ide

spread i n both Pennsy lvan ia , where the p r i c e l e v e l was qu i te s t a b l e , and i n 

Massachuset ts , where i t was qu i te u n s t a b l e . N o t i c e , t hen , tha t nominal c o n 

t r a c t i n g cannot always be exp la ined because money appears on at l e a s t one s ide 

of a t r a n s a c t i o n , or because i t s i m p l i f i e s c a l c u l a t i o n . In b a r t e r con t rac ts 

n e i t h e r was the case . In a ba r te r con t rac t " i n d e x a t i o n " of the con t rac t i s 

obv ious l y a matter of the utmost s i m p l i c i t y , and yet t h i s d id not occu r . 

Hence the exp lanat ions cons idered above w i l l not account f o r a l l observed 

nominal c o n t r a c t s . A more complete exp lana t ion i s r e q u i r e d . 

Th is paper o f f e r s an exp lana t ion of nominal con t rac ts i n which 

agents may choose to engage i n nominal c o n t r a c t i n g , or to w r i t e complete ly 

indexed con t rac ts (or e q u i v a l e n t l y , to operate i n spot marke ts ) . The use of 

any form of con t rac t between these extremes i s a l s o pe rm i t t ed . Moreover, the 

only r i s k i n the model to which any agent i s exposed i s p r i c e - l e v e l r i s k . 

Neve r the less , some subset of agents i n the model w i l l , f o r a broad c l a s s of 

economies, choose to s e l l t h e i r l abor f o r a p r e - s p e c i f i e d nominal wage. The 

reason fo r t h i s i s that the cho ice of c o n t r a c t u a l arrangement by which any 

agent i s governed func t ions as a s o r t i n g d e v i c e , and helps to overcome i n f o r 

mat iona l f r i c t i o n s . In p a r t i c u l a r , we cons ide r an economy w i th p r o d u c t i o n , 

f i r m s , and two types of workers . One type i s r e l a t i v e l y more p r o d u c t i v e , and 
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there i s no t e c h n o l o g i c a l u n c e r t a i n t y . However, any worker ' s type i s p r i v a t e 

i n f o r m a t i o n , ex a n t e . In e q u i l i b r i u m , f i rms must employ devices to induce 

s e l f - s e l e c t i o n of workers . These dev ices may take e i t h e r of two forms i n our 

a n a l y s i s . In one form f i rms may r e s t r i c t the hours of c e r t a i n workers at an 

e q u i l i b r i u m r e a l wage r a t e , i . e . , underemployment may be used as a s o r t i n g 

d e v i c e . A l t e r n a t i v e l y , some workers may opt fo r f i x e d nominal wages, and 

others f o r " i ndexed" wages. For some economies the l a t t e r i s the dominant 

s o r t i n g mechanism. In f a c t , i t w i l l be seen tha t fo r some economies i t p e r 

mi ts a reproduc t ion of the f i r s t - b e s t a l l o c a t i o n of r esou rces . Moreover, t h i s 

i s t rue even though money need never appear i n any t r a n s a c t i o n between f i rms 

and workers who are governed by nominal c o n t r a c t s . 

More g e n e r a l l y , both hours r e s t r i c t i o n s and nominal c o n t r a c t i n g 

would be employed as s o r t i n g dev ices by f i r m s . In t h i s case , our economies 

produce the f o l l o w i n g outcome. I f a l l con t rac ts were requ i red to be f u l l y 

indexed (or e q u i v a l e n t l y , i f there were only spot markets) , there would be 

unemployed labor but no P h i l l i p s cu rve . The i n t r o d u c t i o n of nominal c o n t r a c t 

i ng produces a P h i l l i p s cu rve , but reduces unemployment i n at l e a s t some 

s ta tes of na tu re . A l s o , i n genera l nominal con t rac ts work i n our model only 

i f the money supply v a r i e s randomly. Hence, our model generates an important 

r o l e f o r ru les which govern evo lu t i on of the money supply which are not c o n 

stant growth ra te r u l e s . In f a c t , i n the f i r s t set of economies c o n s i d e r e d , 

constant growth rate ru les are subop t ima l . However, attempts to vary the 

money supply need produce no contemporaneous e f f e c t s on output o r employment, 

and are t y p i c a l l y subopt imal i f they come as a s u r p r i s e J i / A l s o , a genera l 

fea tu re of our model i s that v a r i a t i o n i n the money supply precedes i n t ime 

some of the v a r i a t i o n i t produces i n ou tpu t . Thus, the model reproduces t h i s 
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e m p i r i c a l r e g u l a r i t y i n the t i m i n g of changes i n the money supply and i n 

output J2J 

F i n a l l y , the reason why nominal con t rac ts f unc t i on as a s o r t i n g 

mechanism fo r the economies cons idered i s tha t they operate as a dev ice f o r 

randomizing the consumption streams of p a r t i e s to the c o n t r a c t . S ince any 

number of randomizing dev ices might be imagined, i t i s reasonable t o ask 

whether the use of nominal con t rac ts enjoys any n a t u r a l advantages over o ther 

types of randomizing d e v i c e s . I t w i l l be argued tha t there are at l e a s t two 

such advantages. F i r s t , s i nce nominal con t rac t s employ p r i c e l e v e l v a r i a t i o n 

as a randomizing d e v i c e , and s ince p r i c e l e v e l v a r i a t i o n i s an aggregate 

phenomenon, such randomizat ion i s not manipulable ex post by p a r t i e s to the 

c o n t r a c t . This i s shown t o be an important fea tu re of such c o n t r a c t s . S e c 

ond, i n Sec t i on IV i t i s shown that c l a s s e s of economies e x i s t i n which any 

e q u i l i b r i u m randomizing dev ice must produce the same expected va lues of a l l 

endogenous ( i n c l u d i n g nominal) v a r i a b l e s as do nominal c o n t r a c t s . Thus, 

nominal con t rac ts are an obvious candidate f o r the randomizing dev ice tha t 

w i l l be employed i n e q u i l i b r i u m . 

The scheme of the paper i s as f o l l o w s . Sec t i on I o u t l i n e s a " r e a l 

v e r s i o n " of the model i n which the p r i c e l e v e l i s constant over t i m e . There 

i s no r o l e here f o r nominal c o n t r a c t s . Sec t i on I I in t roduces nominal c o n 

t r a c t s f o r a s p e c i a l c l a s s o f p r e f e r e n c e s , and shows tha t nominal c o n t r a c t i n g 

may e l i m i n a t e unemployment and reproduce a f i r s t - b e s t a l l o c a t i o n of r esou rces . 

Sec t ion I I I extends the set of pre ferences cons i de red , and shows how the model 

can g ive r i s e to a P h i l l i p s curve wh ich , i n i t s q u a l i t a t i v e f e a t u r e s , i s 

e m p i r i c a l l y reasonab le . Sec t i on IV cons ide rs an example i n which nominal 

con t rac t s produce a l l o c a t i o n s which must be r e p l i c a t e d ( in expected va lue) by 

any o ther p o s s i b l e randomizing d e v i c e s . Sec t i on V conc ludes . 
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I. The Model 

In order to study an economy i n which nominal c o n t r a c t u a l a r range

ments func t i on as a s o r t i n g mechanism, i t i s necessary t o produce a monetary 

economy w i th heterogene i ty and p r i v a t e i n f o r m a t i o n . The model presented here 

i s the s imp les t one w i th a l l of these f e a t u r e s . 

The economy i s an i n f i n i t e ho r i zon one, w i th t ime indexed by t = 0 , 

1, . . . . I t i s peopled w i th a sequence of two-per iod l i v e d , ove r lapp ing gene

r a t i o n s . Each generat ion i s i d e n t i c a l i n s i z e and compos i t i on , and c o n s i s t s 

of the f o l l o w i n g four groups of agen ts . F i r s t , there i s a group of e n t r e p r e 

neurs , or f i r m s , which i s endowed w i th access to a technology f o r conve r t i ng 

l abo r i n t o a s ing le -consumpt ion good. There are a l s o two groups of workers , 

whom we s h a l l term type 1 and type 2 workers , w i th type indexed by i = 1, 2 . 

F i n a l l y , there i s a set of agents who are n e i t h e r f i rms nor worke rs . These 

are descr ibed below. A l s o , wh i le i t i s not e s s e n t i a l how we t h i n k of the 

p o p u l a t i o n , to f i x ideas we may t h i n k of there as be ing a f i x e d and countable 

number of f i r m s , and a continuum of workers . Let 6 denote the f r a c t i o n of 

workers who are o f type 1. 

As i n d i c a t e d , there i s a s ing le -consumpt ion good. Agents rece ive 

some endowment of t h i s when young, and i t a l s o may be produced us ing the l abo r 

o f type 1 and 2 workers . Product ion i s nons tochas t i c and constant re turns to 

s c a l e , so one u n i t of type i l abor produces ir^ u n i t s of the consumption good, 

w i th TT-̂  > iT2. As there i s a continuum of workers and a countable number of 

f i r m s , no i n d i v i d u a l worker 's c o n t r i b u t i o n to output i s d i r e c t l y obse rvab le . 

We w i l l subsequent ly want t o have workers and f i rms meet i n t h e i r 

youth t o c o n t r a c t , and then produc t ion takes p lace when o l d . For now, workers 

have no endowment of the consumption good. They are endowed w i th one u n i t of 
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l abor when o l d , and no l abo r when young. Denote the consumption o f a type i 

worker i n h i s j t h pe r i od of l i f e by C^^j, and the labor of a type i worker 

(when o ld ) by Lj_. Then type i agents have pre ferences denoted by ( C ^ ' - * - -

L^ ) , where 1 - 1^ i s the l e i s u r e of an o l d type i agent . Uj_ i s assumed to be 

s t r i c t l y i n c r e a s i n g i n each argument, tw i ce con t inuous ly d i f f e r e n t i a b l e and 

concave. 

The set of agents who are ne i t he r workers nor f i rms w i l l be c a l l e d 

type 3 agen ts . Type 3 agents have an endowment of one u n i t o f the good when 

young, and none when o l d . The i r p re ferences are denoted by ^3(031,032), w i th 

nondecreasing i n each argument, concave, and tw ice con t inuous ly d i f f e r e n t i -

a b l e . Let y denote the measure of type 3 agen ts . 

F i n a l l y , i n a d d i t i o n t o the consumption good and l a b o r , the re i s a 

t h i r d good c a l l e d f i a t money. Th is i s i n t r i n s i c a l l y v a l u e l e s s , and produced 

c o s t l e s s l y by the government. Tn t h i s s e c t i o n i t i s supp l i ed i n the constant 

( f o r a l l t ime) aggregate amount M > 0, and money t rades f o r the numeraire 

consumption good at ra te S ^ . We hencefor th focus on steady s t a t e s , and thus 

do not r e t a i n the s u b s c r i p t . Moreover, we focus only on e q u i l i b r i a w i th 

va lued f i a t money (S > 0) i n what f o l l o w s . A l s o , we denote the ra te at which 

type i l abor t rades f o r the consumption good as w^. 

I t remains to desc r i be the behav ior and o b j e c t i v e func t ions o f 

f i r m s , and to desc r ibe the i n i t i a l o l d g e n e r a t i o n . Firms are r i s k n e u t r a l 

p r o f i t max imizers . They are a l s o Nash imperfect compet i tors i n l abor mar

k e t s . So long as S (the i nve rse p r i c e l e v e l ) does not vary over t ime , there 

i s no l o s s of g e n e r a l i t y i n r e s t r i c t i n g them t o announce wage-hours packages 

(w^,L^) to type i workers who choose to seek employment w i th the f i r m i n 

q u e s t i o n . F i n a l l y , a l l tha t need be s a i d about the i n i t i a l o l d genera t ion i s 
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tha t they are endowed at t ime 0 w i th the e n t i r e money s t o c k , which f o r the 

remainder of t h i s s e c t i o n i s then h e l d cons tan t . 

A . E q u i l i b r i u m wi th a Constant ( Inverse) P r i c e Leve l 

We hencefor th assume t h a t , wh i l e a l l workers know t h e i r own type 

(and hence p r o d u c t i v i t y ) , t h i s i s p r i v a t e i n fo rma t ion ex a n t e . Thus, f i rms 

must announce wage-hours p a i r s sub jec t to t h i s i n f o r m a t i o n a l asymmetry. Firms 

may adopt e i t h e r of two s t r a t e g i e s , t h e n . In p a r t i c u l a r , a f i r m cou ld a n 

nounce two wage-hours p a i r s w i th (w l sLj_) * (w2,L 2 ) hoping to induce type 1 and 

2 workers t o accept d i f f e r e n t packages. T h i s , i n e f f e c t , enables the f i r m t o 

p r i c e d i s c r i m i n a t e . Or , a l t e r n a t i v e l y , a f i r m could announce a s i n g l e wage-

hours package and forego the oppor tun i ty to p r i c e d i s c r i m i n a t e . In e i t h e r 

case , the announced wage-hours package of each f i r m must be i n c e n t i v e compat

i b l e , i . e . , s a t i s f y 

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

(2) U 2 ( w 2 L 2 , l - L 2 ) > U g f v ^ . l - I ^ ) . 

Obvious ly i f a f i rm announces a s i n g l e package, ( l ) and (2) ho ld t r i v i a l l y . 

I f i t announces two d i s t i n c t packages, ( l ) and (2) must ho ld i n order f o r i t s 

announcement to be cons i s ten t w i th s e l f - s e l e c t i o n . 

In e q u i l i b r i u m , g iven the announcements of o ther f i r m s , each f i r m 

must have no i n c e n t i v e t o a l t e r i t s announced wage-hours packages. Then, i n 

l i g h t of the constant re turns to s c a l e assumpt ion, i t i s w i l l i n g to accept a l l 

workers who seek employment w i th i t . F i n a l l y , i t i s convenient (a l though not 

necessary t o the a n a l y s i s ) t o impose a r e s t r i c t i o n on the announced wage-hours 

packages of f i r m s . Thus, 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 Wi lson 
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(1977), we requ i re tha t each announced package at l e a s t break even g iven the 

workers accep t ing i t . Hence, i f ( w 1 , L 1 ) * (wg.Lg) then we requ i re 

(3a) w. < TT. . 
l l 

I f a f i rm announces a s i n g l e (common) wage-hours package (w,L ) , we requ i re 

that 

(3b) w < 9TT1 + (1-9)TT 2 , 

i . e . , that t h i s at l e a s t breaks even i f i t a t t r a c t s workers i n t h e i r popu la 

t i o n p r o p o r t i o n s . 

We are now ready t o de f ine a ( s t a t i o n a r y ) Nash e q u i l i b r i u m fo r t h i s 

economy. 

D e f i n i t i o n . A s t a t i o n a r y Nash e q u i l i b r i u m i s a set of announced wage-hours 

packages ( w * , L * ) ; i = 1, 2, s a t i s f y i n g ( l ) - ( 3 ) , and a constant sequence {S t } 

such tha t 

( i ) g iven the announced wage-hours packages of other f i r m s , no f i r m has 

an i n c e n t i v e to a l t e r i t s announcements, and 

( i i ) the money market c l e a r s , i . e . , 

where /S ) i s the savings f unc t i on of type 3 agen ts . 

No t i ce tha t a t t e n t i o n i s con f ined throughout to e q u i l i b r i a i n pure 

s t r a t e g i e s , and tha t f i rms do not employ l o t t e r i e s over wage-hours p a i r s . 
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The q u a l i t a t i v e fea tu res of t h i s e q u i l i b r i u m f o r the constant va lue 

S = i i ¥ ( l ) /M are i d e n t i c a l t o the e q u i l i b r i u m d iscussed by R o t h s c h i l d and 

S t i g l i t z (1976). F i r s t , no e q u i l i b r i u m i n pure s t r a t e g i e s need e x i s t . How

eve r , i n the seque l we always choose parameter va lues such tha t ex i s tence i s 

guaranteed. Second, e q u i l i b r i a need not be Pareto o p t i m a l . The t h i r d fea tu re 

i s important enough to s t a te as a 

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

3U 1 (C ,1 -L ) 3 U 2 ( C , 1 - L ) 

3C > 3C 
^ ( C . l - L ) < 3 u 2 ( c , i - : 

3(1-1.) 3(1-L) 

v ( C , l - L ) e [0,ir,] x [ 0 , l ] , then any e q u i l i b r i u m d i s p l a y s s e l f - s e l e c t i o n o f 

workers , i . e . , (w*,L*) * ( w * , L * ) . 

The proof i s exac t l y p a r a l l e l t o the argument g iven i n R o t h s c h i l d - S t i g l i t z 

(1976) , and i s omit ted h e r e . F i n a l l y , i n l i g h t of ( 3 ) , the p r o p o s i t i o n , and 

compet i t i on among f i rms fo r workers , w^ = ir^; i = 1, 2 . 

I t w i l l be u s e f u l to d i s p l a y d i a g r a m a t i c a l l y the de termina t ion o f 

e q u i l i b r i u m values ( w * , L * ) . In F igu re 1, t h e n , consumption and hours worked 

appear on the v e r t i c a l and h o r i z o n t a l axes , r e s p e c t i v e l y . The l o c i l a b e l l e d C 

= u^L are the z e r o - p r o f i t l o c i f o r wage-hours packages which are taken by type 

i and only type i workers . In l i g h t of (3) and the compet i t ion among f i rms 

f o r workers , obv ious ly each e q u i l i b r i u m wage-hours package w i l l j u s t break 

even. F i n a l l y , from the p r o p o s i t i o n we know tha t e q u i l i b r i u m announcements 

must induce s e l f - s e l e c t i o n . How, t h e n , are the e q u i l i b r i u m hours l e v e l s o f 

type i agents determined? 



F i g u r e 1 

An Unemployment E q u i l i b r i u m 
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Consider f i r s t the hours of type 2 a g e n t s . We a s s e r t t ha t L* , the 

e q u i l i b r i u m hours l e v e l of type 2 agen ts , occurs at the tangency of the r e l e 

vant z e r o - p r o f i t locus w i th a type 2 i n d i f f e r e n c e cu rve , l a b e l l e d i n the 

f i g u r e . Suppose t h i s were not the c a s e . Def ine = argmax U 2 ( i r 2 L 2 , l - L 2 ) • 

I f L* # L^, then there e x i s t s a p a i r o f va lues (w^,!,^) s a t i s f y i n g 

^2^ W 2 L 2 ' " ' " - ' ' J 2^ > ^ 2 ^ 1 T 2 ^ 2 , 1 ~ ^ 2 ^ a n < ^ ^2 > w 2 * Hence, t h i s a l t e r n a t e wage-hours 

package would a t t r a c t a l l type 2 agents , and s i n c e ^2 > w

2 ' would earn a 

p r o f i t . Th is c o n t r a d i c t s the f a c t t ha t no f i r m has an i n c e n t i v e to o f f e r a 

wage-hours p a i r d i f f e r e n t from ( w * , L * ) . Thus, L* = Z^. 

Now cons ide r the determinat ion of L^, aga in u s i n g the p r o p o s i t i o n 

and the fac t tha t w-̂  = iT]^. By the p r o p o s i t i o n , s e l f - s e l e c t i o n occurs i n 

e q u i l i b r i u m , so tha t ( C ^ , ^ ) must be i n c e n t i v e compat ib le , i . e . , must l i e on 

or below U ^ , the type 2 i n d i f f e r e n c e curve through the po in t A i n F igure 1. 

S ince w^ = ir-j_, t h i s imp l i es tha t ( C ^ ^ l ) must l i e a long the ray C = ir^L, and 

on or below the i n d i f f e r e n c e curve TT̂  • As b e f o r e , compet i t ion among f i rms f o r 

workers imp l i es tha t the e q u i l i b r i u m va lues ( C i ^ j L * ) = ( T T ^ L * , L * ) must be 

maximal f o r type 1 workers i n t h i s r e g i o n . In F igure 1, the maximal (w* ,L*) 

p a i r occurs at po in t B, where i n t e r s e c t s C = T\iL. 

In g e n e r a l , i t w i l l be t rue tha t ( l ) ho lds w i th s t r i c t i n e q u a l i t y i n 

e q u i l i b r i u m . Otherwise, an e q u i l i b r i u m would f a i l t o e x i s t . (2) may ho ld 

w i th s t r i c t i n e q u a l i t y as w e l l . I f ( l ) and (2) both ho ld w i th s t r i c t i n e q u a l 

i t y an e q u i l i b r i u m e x i s t s , and c o i n c i d e s w i th the compet i t i ve e q u i l i b r i u m f o r 

the f u l l - i n f o r m a t i o n analogue of our economy. I f (2) holds w i th e q u a l i t y 

and * argmax U]_( i r^L, l -L) , then an e q u i l i b r i u m may or may not e x i s t . Whi le 

we w i l l not be much concerned w i th ex is tence i s sues he re , i t may be u s e f u l to 

say what ex is tence i ssues hinge o n . In F igu re 1, we cons t ruc ted the most 
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p re fe r red a l l o c a t i o n f o r type 1 and 2 workers cons i s ten t w i th (3) and s e l f -

s e l e c t i o n . No other a l l o c a t i o n c o n s i s t e n t wi th s e l f - s e l e c t i o n and (3) i s 

p re fe r red by any agen ts . Hence no other set of wage-hours packages w i th 

(w-^jL-^) * (w2»L 2) c a n a t t r a c t any agents (and earn a p r o f i t ) . Thus, i f the 

a l l o c a t i o n dep ic ted i n F igure 1 i s not an e q u i l i b r i u m a l l o c a t i o n , there must 

be an a l l o c a t i o n which does not induce s e l f - s e l e c t i o n and which r e s u l t s i n the 

f i rm o f f e r i n g i t earn ing a p r o f i t . Moreover, a wage-hours package not i n d u c 

i ng s e l f - s e l e c t i o n has , by (3b) , w < n = 6 ^ + ( l - 9 ) i r 2 . Hence, i n order f o r 

such a wage-hours package to a t t r a c t type 1 workers (which i s necessary s i n c e 

type 2 workers alone cannot be a t t r a c t e d i n a p r o f i t a b l e manner), i t i s neces

sary tha t there e x i s t a va lue L such tha t U ^ ( T T L , 1 - L ) > U^ ( i r ^L * ,L * ) . No t i ce 

tha t there w i l l e x i s t such a va lue i f and only i f IT i s s u f f i c i e n t l y l a r g e . 

For g iven va lues of nj_ and i r 2 , t h i s h inges on 8. Hence, by app rop r ia te cho ice 

of 6 and other parameters ex is tence can be guaranteed. Th is s t ra tegy i s 

fo l lowed below t o ensure ex i s tence of e q u i l i b r i a . 

F i n a l l y , three po in ts should be made about the e q u i l i b r i u m dep ic ted 

i n F igure 1. Let L^ = argmax Uj^dr^^Lj^jl-Lj^). Then, i f the re levan t i n d i f f e r 

ence maps are as depicted i n F igure 1, L* < L^, i . e . , there i s unemployment 

(underemployment) of type 1 l a b o r . Hence, the hours r e s t r i c t i o n s which are 

used t o induce s e l f - s e l e c t i o n may g ive r i s e to permanent unemployment. S e c 

ond, wh i le i t may seem unusual t o have h igh p r o d u c t i v i t y workers unemployed, 

there i s s u b s t a n t i a l e m p i r i c a l support f o r models i n the c l a s s under c o n s i d e r 

a t i o n (Smith [1984, 1985] ) . And f i n a l l y , i t w i l l be noted tha t s i nce the 

va lue o f money i s constant over t ime , a l l agents are i n d i f f e r e n t as to whether 

con t rac ts are s p e c i f i e d i n r e a l or nominal t e rms . We now tu rn our a t t e n t i o n 

t o economies f o r which t h i s i s not the c a s e . 
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I I . Nominal Cont rac ts 

In order t o prevent agents from be ing i n d i f f e r e n t regard ing whether 

con t rac ts are s p e c i f i e d i n r e a l or nominal te rms, i t i s necessary tha t the 

money supply be made s t o c h a s t i c . To t h i s end, l e t there be a f i n i t e set E of 

p o s s i b l e s t a tes o f the wo r l d , which correspond to d i f f e r e n t r e a l i z a t i o n s of 

the money supp ly . Let e e E denote a t y p i c a l element of E . A l s o , f o r our 

purposes , i t i s s u f f i c i e n t to l e t E = {1,2} . Then there are two p o s s i b l e 

r e a l i z a t i o n s of the money supp ly , denoted by M( l ) and M(2) . Let M( l ) = M, and 

M(2) = qM; 0 < q < 1. F i n a l l y , l e t S(e) denote the i nve rse p r i c e l e v e l i n 

event e, l e t L^(e) be the quan t i t y of l abor a young type i agent con t rac ts to 

d e l i v e r next pe r i od i f the cur rent s t a te of the wor ld i s e , l e t e ' denote next 

p e r i o d ' s s t a te of the w o r l d , and l e t C i 2 ( e , e ' ) denote type i o ld -age consump

t i o n i f the sequence o f s t a tes e, e ' i s r e a l i z e d . Not ice tha t the quan t i t y of 

l abo r s u p p l i e d , L^ (e ) , i s c o n t r a c t u a l l y p r e - s p e c i f i e d when young. Th is p e r 

mits cons ide rab le s i m p l i f i c a t i o n over a l l o w i n g hours t o depend on the r e a l i z a 

t i o n ( e , e ' ) wi thout a f f e c t i n g the b a s i c argument. The mod i f i ca t i ons requ i red 

t o the a n a l y s i s i f hours depend on e and e ' are d iscussed be low. 

A l l agents are assumed t o have von-Neuman-Morgenstern p re fe rences , 

and the r e a l i z a t i o n of M(e) i n each pe r i od i s independent of the r e a l i z a t i o n 

i n o ther p e r i o d s , and i s i d e n t i c a l l y d i s t r i b u t e d across p e r i o d s . The p r e v a i l 

i ng s t a t e of the wor ld at each date i s common knowledge, and as i s i m p l i c i t i n 

our n o t a t i o n , we r e s t r i c t a t t e n t i o n to s t a t i o n a r y s t a t e s . In a d d i t i o n , some

th i ng should be s a i d about the way i n which monetary i n j e c t i o n s (or w i t h 

drawals) occur h e r e . I t i s assumed tha t a l l monetary i n j e c t i o n s are made v i a 

p r o p o r t i o n a l t r a n s f e r s to o l d type 3 agen ts . A l s o , l e t p denote the p r o b a b i l 

i t y of e ' = 1 occu r r i ng next pe r iod (so tha t 1 - p i s the p r o b a b i l i t y of e ' = 
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2 o c c u r r i n g next p e r i o d ) . Then, l e t "?( ) denote the savings f unc t i on o f type 

3 agents as b e f o r e , which depends ( i n p r i n c i p l e ) on S ( l ) / S ( e ) , S ( 2 ) / S ( e ) , and 

p, where p i s the p r o b a b i l i t y that e = 1 i n t h i s p e r i o d ' s even t . 

F i n a l l y , i t remains t o desc r ibe f i r m b e h a v i o r . As be fo re , f i rms are 

imper fect Nash compet i tors i n l abor marke ts . However, now f i rms may o f f e r 

wage-hours packages i n which wages are s p e c i f i e d i n e i t h e r r e a l or nominal 

terms (or i n any combinat ion of the two ) . Hence f i rms may use hours r e s t r i c 

t i o n s , the cho ice between con t rac ts denominated i n r e a l or nominal terms, or 

both to induce s e l f - s e l e c t i o n of worke rs . Fo rma l l y , t hen , l e t a wage-hours 

package c o n s i s t of a U-tuple ( x i , w i , X i ( e ) ) . As p r e v i o u s l y , w i denotes the 

number of goods to be rece ived per hour of l a b o r , and L^(e) denotes hours of 

l abor as a func t i on of the young pe r i od s ta te of na tu re . Let x^ denote the 

number of d o l l a r s pa id per hour of l a b o r , and l e t X^ be a s c a l a r constant 

s a t i s f y i n g X^ e [ 0 , l ] . The ro le of X^ i n the con t rac t i s that the ex post r e a l 

wage rece ived by a worker accep t ing a type i con t rac t i s z ^ ( e ' ) = X^S(e ' ) x ^ + 

( l -X^ )w^ . Thus X^ represents the degree of i n d e x a t i o n . 

F i n a l l y , in order to r e t a i n comparab i l i t y w i th the se t -up of the 

prev ious s e c t i o n , we impose an analogue o f assumption ( 3 ) . In p a r t i c u l a r , we 

r u l e out con t rac ts i n v o l v i n g c r o s s - s u b s i d i z a t i o n of type 2 workers by type 1 

worke rs . Hence, i f a f i r m s p e c i f i e s wages i n r e a l te rms, these must s a t i s f y 

( 3 ) . Moreover, as above, l e t z^(e) denote the ex post r e a l wage o f f e red t o 

type i agen ts . Then i f type 1 and 2 agents are d i s t i n g u i s h a b l e , the 

announcements z^(e) are requ i red t o s a t i s f y 

(5a) p z . ( D + ( l - p ) z . ( 2 ) < IT. . 
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I f these agents are not d i s t i n g u i s h a b l e , then the common ex post wage ra tes 

z (e) must s a t i s f y 

(5b) p z ( l ) + ( l - p ) z ( 2 ) < 9TT1 + (1-8)TT2. 

Hence, as be fo re , each i n d i v i d u a l con t rac t o f f e red must at l eas t break even i n 

expected te rms. 

I t i s a l s o the case tha t announced wage-hours packages must be 

i n c e n t i v e compat ib le . This requ i res tha t the announced con t rac ts s a t i s f y 

(6) p U 1 I X 1 S ( l ) x 1 L 1 ( e ) + ( l - X 1 ) w 1 L 1 ( e ) , l - L 1 ( e ) ] + ( l - p ) U 1 [ x 1 S ( 2 ) x 1 L 1 ( e ) + 

( l - X 1 ) w 1 L 1 ( e ) , l - L 1 ( e ) l > pU]_ [ X 2 S ( l ) x 2 L 2 ( e ) + ( l - X 2 ) v 2 L 2 ( e ) , l - L 2 ( e ) ] + 

( l - p ) U 1 [ X 2 S ( 2 ) x 2 L 2 ( e ) + ( l - X 2 ) w 2 L 2 ( e ) , l - L 2 ( e ) j ; e = 1, 2 , 

(7) p U 2 [ X 2 S ( l ) x 2 L 2 ( e ) + ( l - X 2 ) w 2 L 2 ( e ) , l - L 2 ( e ) ] + ( 1 - p ) U g [ X ^ 3 ( 2 ) x 2 L 2 ( e ) + 

( l - X 2 ) w 2 L 2 ( e ) , l - L 2 ( e ) l > p U ? [ XjS( D x ^ l e ) + ( l - X ^ w ^ e ) , l - L ^ e ) ] + 

( l - p ) U 2 [ X 1 S ( 2 ) x 1 L 1 ( e ) + ( l - X 1 ) w 1 L 1 ( e ) , l - L 1 ( e ) ] ; e = 1, 2 . 

I f workers of both types are governed by r e a l con t rac t s ( i . e . , i f X^ = 0 ; i = 

1, 2 ) , i n c e n t i v e c o m p a t i b i l i t y cont inues to requ i re s a t i s f a c t i o n of ( l ) and 

( 2 ) . In p a r t i c u l a r , no t i ce that i f con t rac ts s p e c i f y payments i n r e a l terms 

no workers face any r i s k from i n f l a t i o n , and 1^(1) = 1^(2) . Thus (6) and (7) 

reduce t o ( l ) and ( 2 ) . 

We are now prepared to de f ine an e q u i l i b r i u m fo r t h i s economy. 



D e f i n i t i o n . A ( s ta t i ona ry ) Nash e q u i l i b r i u m i s a set of announced wage-hours 

packages by f i rms which i s i n c e n t i v e compat ib le and which s a t i s f i e s (5)> and a 

set of va lues S ( e ) ; e e E, such tha t 

( i ) no f i r m has an i n c e n t i v e t o change i t s c o n t r a c t u a l s p e c i f i c a t i o n s 

g iven the announcements of o ther f i r m s , w i th any announcements sub

j e c t to (5 ) , (6 ) , and (7 ) . 

( i i ) the money market c l e a r s , i . e . , 

(8) u V [ | | i ) . , | | | ) . , p ] = S(e)M(e) ; e e E . 

As b e f o r e , any e q u i l i b r i u m invo l ves s o r t i n g of workers , and 9 can be 

chosen to ensure ex is tence of e q u i l i b r i u m . A l s o , i t should be noted tha t 

wh i l e we have used the term r e a l con t rac ts i f X^ = 0, these can be viewed as 

e i t h e r f u l l y - i n d e x e d c o n t r a c t s , or as a cho ice o f making t rades on a spot 

market . However, we r e t a i n the term r e a l con t rac ts below. 

As a l ready i n d i c a t e d , any e q u i l i b r i u m invo l ves s e l f - s e l e c t i o n o f 

worke rs . Th is i s c l e a r i n t u i t i v e l y s ince i f s o r t i n g d i d not occu r , a con t rac t 

which broke even would i nvo l ve f i rms earn ing an expected p r o f i t on type 1 

workers and making an expected l oss on type 2 workers . Hence, an i n c e n t i v e 

would e x i s t f o r some f i r m t o attempt to a t t r a c t only type 1 workers i n such a 

s i t u a t i o n , which cou ld always be done i f the cond i t i on i n the statement of 

P r o p o s i t i o n 1 were s a t i s f i e d . Given the f a c t tha t s o r t i n g o c c u r s , compet i t ion 

among f i rms f o r workers ensures tha t type 2 workers ob ta in the maximal c o n 

t r a c t f o r them cons i s ten t wi th (5a) , and w i th the process genera t ing the 

inve rse p r i c e l e v e l . S i m i l a r l y , type 1 workers r ece i ve the maximal con t rac t 

f o r them cons is ten t wi th (5a) , c o n s i s t e n t w i th s e l f - s e l e c t i o n o c c u r r i n g , and 

c o n s i s t e n t w i th the process genera t ing the p r i c e l e v e l . F i n a l l y , compet i t ion 
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guarantees tha t i n e q u i l i b r i u m each package earns zero-expected p r o f i t s i n 

r e a l te rms. We do not requ i re tha t p r o f i t s of f i rms be zero i n each event 

e . S ince L^(e) i s s p e c i f i e d c o n t r a c t u a l l y when young, t h e n , zero-expected 

p r o f i t s i n a nominal con t rac t requ i res that the nominal wage pa id to type i 

workers , x^ , s a t i s f y 

IT. 
X i = E S ( e ' ) * 

I t w i l l now prove u s e f u l to cons ide r some s p e c i f i c economies i n 

order t o ana lyze the r o l e p layed by nominal con t rac ts i n t h i s w o r l d . We begin 

w i th a set of economies where nominal c o n t r a c t i n g permits at tainment of a 

f i r s t - b e s t a l l o c a t i o n of r esou rces . 

A C lass of Economies Where Nominal Con t rac t i ng Produces a F i r s t - B e s t A l l o c a  
t i o n of Resources 

We begin by s p e c i f y i n g a c l a s s of parametr ic u t i l i t y func t ions f o r 

each type of agent (other than f i r m s ) . Let 

U 1 (C, I -L) = nC + 1 - L 

U 2 ( C , 1 - L ) = £nC + £ n [ ( l - L ) + k l 

^3^31*^*32 = ^32* 

P r o d u c t i v i t y parameters are ir^ and i r 2 as b e f o r e , and l e t the measure of type 3 

agents u = 1. Then an economy i n t h i s c l a s s i s a set of parameters 

(k,TT-^,iT2,nj6) w i th Hi > TT2 > 0 , n^i > 1. 8 6 ( 0 , 1 ) , and k > - 1. 

We begin by ana l yz ing as a benchmark the Nash e q u i l i b r i u m fo r t h i s 

economy under f u l l - i n f o r m a t i o n and a constant i nve rse p r i c e l e v e l (M( l ) = 

M(2 ) ) , which obv ious ly co i nc i des w i th the compet i t i ve e q u i l i b r i u m fo r the 

f u l l - i n f o r m a t i o n ve rs i on of the economy. 
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F u l l In fo rmat ion : Constant P r i c e Leve l 

Obv ious l y , r e a l versus nominal c o n t r a c t i n g i s a matter of i n d i f f e r 

ence t o a l l . Hence, l e t a l l wages be set i n r e a l t e rms . Then \^ = 0 and w^ = 

T ^ ; i = 1, 2 . Given these r e a l wages, L-j_ so l ves 

max (nir - l ) L . 
0 < L 1 < 1 1 1 

We assume throughout that n^i > 1, so tha t L ^ = 1. A l s o , L 2 so l ves 

max in TT^L + £ n ( l + k - L ) . 
0 < L 2 < 1 2 2 2 

1 + k 

For an i n t e r i o r optimum t h i s i nvo l ves s e t t i n g L 2 = — - — . ( C l e a r l y , an i n t e r 

i o r optimum invo l ves - 1 < k < 1.) F i n a l l y , type 3 agents obv ious ly save 

t h e i r e n t i r e endowment when young. Hence, 

* ( - ) = 1. 

U t i l i t y l e v e l s , t hen , are as f o l l o w s . 

U l = ^ n i r l " 1 ^ L 1 + 1 = n i I l 

U 2 = £ n [ i r 2 ( ^ ) 2 ] 

u 3 = i . 

As t h i s i s a standard steady s ta te compet i t i ve e q u i l i b r i u m wi th valued f i a t 

money, the above i s a f i r s t - b e s t a l l o c a t i o n of r e s o u r c e s . 

P r i v a t e In format ion : Constant P r i c e Leve l 

As a second benchmark, i t i s u s e f u l t o cons ide r what happens here 

when nominal c o n t r a c t i n g cannot a l t e r resource a l l o c a t i o n s (as when the p r i c e 

l e v e l i s c o n s t a n t ) . A l s o , o b v i o u s l y , p r i v a t e in fo rmat ion does not change 
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matters un less (2) f a i l s f o r the f u l l - i n f o r m a t i o n v e r s i o n o f the economy. Now 

i f type 2 agents were t o mimic type 1 agents they would work L-, hours , and 

earn the wage ra te n-^. Hence, the f u l l - i n f o r m a t i o n a l l o c a t i o n i s not i n c e n 

t i v e compat ib le i f f 

l+kN2! (9) t n i ^ + £nk > £ n [ i f 2 ( ^ r ] , 

o r i f f 

<9-> > &l^f-
1 

( 9 ' ) i s hencefor th assumed to h o l d . 

Th i s economy, under ( 9 ' ) » i s now i n the s i t u a t i o n dep ic ted i n F igu re 

1. Hence, the e q u i l i b r i u m hours l e v e l o f type 2 agents i s the same as under 
1 + k 

f u l l - i n f o r m a t i o n , so L* = — - — . L* i s determined by the s e l f - s e l e c t i o n 

cond i t i on (2) at e q u a l i t y , a long w i th — u^, i . e . » 
£ n [ i r 2 ( ^ ) 2 ] = Jlnir 1L* + £ n ( l + k - L « ) . 

(10) may be so lved d i r e c t l y f o r L* to ob ta in 

F i n a l l y , the p r i c e l e v e l i s as b e f o r e . No t i ce t h a t , by (9 ' ) 

u1 = m i 1 L 1 + (1-Lj^) < nirj^. 

Nominal Cont rac ts 

Now re turn to the s e t t i n g i n which M( l ) = M, M(2) = qM; 0 < q < 1. 

We show tha t p and q can be chosen ( in f a c t f o r any p e (0,1) q can be chosen) 

such tha t even w i th p r i v a t e i n f o r m a t i o n , a f i r s t - b e s t a l l o c a t i o n of resources 

i s a t t a i n e d . 



- 19 -

F i r s t cons ide r determinat ion of the i nve rse p r i c e l e v e l . The aggre 

gate demand f o r r e a l balances i s always one un i t ( type 3 agents save t h e i r 

e n t i r e endowment of one u n i t , and they are the only s a v e r s ) . Hence, S(e) 

s a t i s f i e s 

(11) S(e)M(e) = 1 v e . 

Thus, S ( l ) =-i and S(2) = ^—. Then cons ider the u t i l i t y of type 3 agen ts . M qM 

Since a l l monetary i n j e c t i o n s are through p r o p o r t i o n a l t r a n s f e r s , we have the 

f o l l o w i n g . Young type 3 agents accumulate r e a l ba lances S(e )M(e ) . Then, when 

o l d t h e i r r e a l balances are S(e ' )M(e) t imes one p lus the p r o p o r t i o n a l t r a n s 

f e r , i . e . , t imes M ( e ' ) / M ( e ) . Hence t h e i r o l d age r e a l balances a r e , net of 

t r a n s f e r , 

S(e ' )M(e«) = S ( e ) M ( e ) [ ^ } ] [ ^ } ] = S(e)M(e) 

by ( 11 ) . S ince S(e)M(e) = 1 ¥ e , U 3 = 1 as b e f o r e . 

Second, we show that type 2 agents always have t h e i r compensation 

governed by r e a l con t rac ts (Xg = 0 ) . To do s o , i t s u f f i c e s t o suppose tha t 

type 2 agents are governed by nominal con t rac ts i n e q u i l i b r i u m (A2 = 1 ) . Then 

zero-expected p r o f i t s would imply X2 = TTo/ESCe')* I t i s easy t o check tha t 

L 2 ^ e ) = " g ^ v e * Hence, expected consumption f o r type 2 agents would be 

E < ¥ > ESTPT L S ( E , ) 1 = \ > ( ¥ > -

But s i nce type 2 agents are r i s k ave rse , obv ious ly some f i r m cou ld o f f e r type 

2 agents a s t r i c t l y p re fe r red wage-hours package ( w 2» ) w i th W2 < itgs 

a t t r a c t a l l type 2 agents , and earn a p r o f i t . Hence, no type 2 agent i s 

governed by a nominal con t rac t i n e q u i l i b r i u m , c o n t r a d i c t i n g the 
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s u p p o s i t i o n . Thus, type 2 agents are i n the same s i t u a t i o n as p r e v i o u s l y , 

, 1 + k and L* = — ^ — . 

T h i r d , we ask what i s necessary f o r L]_(e) = 1 v e t o be cons i s ten t 

w i th s e l f - s e l e c t i o n under nominal c o n t r a c t i n g . Thus l e t = 1 . Ze ro -

expected p r o f i t s imp l i es tha t x1 = n 1 / E S ( e ' ) . Thus, i f 1^(1) = 1^(2) = 1, 

type 1 agents r ece i ve s t a te 1 consumption 

S( l )w 
C 1 2 ( l ) = l s T i T T 

and s ta te 2 consumption 

S ( 2 ) T I I 

c i 2 ( 2 )
 MWPT' 

Now S ( l ) = i , S(2) = ^ j , and 

E S ( e ' ) = P S ( 1 ) + ( l - p ) S ( 2 ) . 

Hence, 

C 1 2 ( l ) = pq + (1-p) 

" l 
C 1 2 ( 2 ) = pq + (1 -p ) * 

Now any type 2 agent accep t ing a type 1 nominal con t rac t would work one u n i t , 

and rece i ve the same s ta te cont ingent consumption l e v e l s as above. Hence, 

L]_(e) = 1 v e i s i n cen t i ve compat ib le ( cons is ten t w i th s e l f - s e l e c t i o n ) i f f 

( 1 2 ) ^ i ^ h r T 1 + t L * , * t e ^ E r ] + " * * to["2

(¥)2i-
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Exponen t ia t i ng both s ides of (12) and rea r rang ing terms we ob ta in the e q u i v a 

l en t express ion 

TI 1 2 pq + (1-p) 

Now by (9 ' ) 

P T 
kq^ . / 2w l+kx2 

l i m - ^ i v> (—H—z-i • 
q + 1 PI + (1-P) » i 2 
q<l 

A l s o , c l e a r l y 

l i m g £ . = 0 < ( ! i ) ( ^ l ) 2 . 
q + 0 PI + ( 1 " P } *1 2 

q>0 

Hence, by the in termedia te value theorem fo r any p e (0,1) there e x i s t s a 

value q ' ( p ) e (0,1) such that 

2 p q ' + (1-p) 

Then v q e ( 0 , q ' ( p ) ] , i t i s i n cen t i ve compat ib le t o set L-^(e) = 1 v e . 

Now cons ide r the u t i l i t y o f type 1 workers i f L-^(e) = 1 v e . The i r 

expected u t i l i t y i s g iven by 

" [ P l s f ^ T + ^ - P ' I J ^ T K V ' ' + [ 1 - L i ( e > 1 ' " V 

Moreover, t h i s i s i n c e n t i v e compat ib le fo r any q e ( 0 , q ' ( p ) ] . Hence, a cho ice 

of q i n t h i s range ( for g iven p) a l l ows a l l workers to ob ta in the same u t i l i t y 

as they would under f u l l - i n f o r m a t i o n . A l s o , s i nce type 1 workers a t t a i n t h e i r 

f i r s t - b e s t l e v e l s of expected u t i l i t y , f o r such a cho ice of q an e q u i l i b r i u m 

always e x i s t s . 
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For type 2 and 3 agents (and f i r m s ) , t h e n , the ex i s tence of nominal 

con t rac ts and p r i c e l e v e l v a r i a t i o n i s not d e t r i m e n t a l . For type 1 agents , 

the use of nominal con t rac ts under p r i v a t e in fo rmat ion i s s t r i c t l y we l fa re 

improv ing f o r appropr ia te cho ices of p and q . Th is type of we l fa re improve

ment occurs p r e c i s e l y because more p roduc t i ve workers i n t h i s economy are l e s s 

r i s k averse than other workers . Hence nominal c o n t r a c t i n g , which produces 

r i s k due to the p o s s i b i l i t y of p r i c e l e v e l v a r i a t i o n , can be used as a s o r t i n g 

mechanism. The e m p i r i c a l p l a u s i b i l i t y of t h i s type of s o r t i n g mechanism i s 

d i scussed below. 

At t h i s junc tu re s e v e r a l po in t s should be made. F i r s t , noth ing r e 

qu i res tha t workers governed by nominal con t rac ts need be pa id i n money. Our 

nominal con t rac ts cou ld s imply be of the form of the b a r t e r con t rac ts d i s 

cussed i n the i n t r o d u c t i o n . 

Second, i t i s i n t e r e s t i n g to con t ras t the r e s u l t on nominal c o n 

t r a c t i n g j u s t expos i ted w i th o ther exp lana t ions of the r o l e of nominal c o n 

t r a c t s based on p r i v a t e i n f o r m a t i o n . In p a r t i c u l a r , A z a r i a d i s and Cooper 

(I985) and Cooper (1982) produce models i n which p r i v a t e in fo rmat ion prevents 

the occurrence of complete cont ingent c la ims markets . Nominal con t rac ts may 

then a r i s e as a type of r i s k - s h a r i n g d e v i c e . This seems c o n t r a r y , however, t o 

the rece ived wisdom tha t nominal con t rac ts a c t u a l l y expose agents to more r i s k 

than indexed c o n t r a c t s . In the model of t h i s s e c t i o n nominal con t rac ts are a 

r i s k - p r o d u c i n g dev ice which a r i s e s endogenously i n the model as a s o r t i n g 

mechanism. 

T h i r d , one puzz le regard ing nominal con t rac ts has been why t h e i r use 

p e r s i s t s under h igh ra tes of t rend i n f l a t i o n . For the c l a s s of economies d i s 

cussed i n t h i s s e c t i o n , a t rend cou ld be in t roduced i n t o the money supply p r o -
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c e s s . In p a r t i c u l a r , suppose M t U ) = ( l+o)*M, and M t ( 2 ) = ( l + o ^ q M . Then i f 

o > 0, type 1 agents would be worse-o f f under pure ly nominal c o n t r a c t i n g than 

i f a = 0 and q were chosen so tha t q < q ' ( p ) . However, there i s a c r i t i c a l 

ra te of t rend i n f l a t i o n a ' > 0 such tha t i f o > a ' , type 1 agents would be 

s t r i c t l y b e t t e r - o f f under pure ly nominal than under pure ly r e a l c o n t r a c t s . 

Hence t h i s puzz le i s p a r t i a l l y reso lved h e r e . In t h i s case , of cou rse , some 

indexa t i on of type 1 con t rac ts would t y p i c a l l y be d e s i r a b l e . 

A Remark 

Nominal con t r ac t i ng works i n the c l a s s of economies above because 

nominal wage con t rac ts cause p r i ce l e v e l v a r i a t i o n t o induce va r iance i n the 

consumption l e v e l s of type 1 agen ts . Th is var iance serves as a s o r t i n g dev ice 

s ince type 1 workers are r e l a t i v e l y l e s s r i s k averse than type 2 workers . 

However, t h i s mechanism r e l i e s on the government to produce appropr ia te r a n 

domness i n the ( inverse) p r i c e l e v e l . I t i s n a t u r a l to ask whether f i rms 

cou ld not produce t h i s randomness on t h e i r own without the a i d of p r i c e l e v e l 

v a r i a t i o n ? 

Our answer t o t h i s quest ion c o n s i s t s of two p a r t s . The f i r s t i s t o 

note tha t one can cons t ruc t economies f o r which any randomizing dev ices tha t 

can p o s s i b l y be e q u i l i b r i u m randomizing dev ices must produce ( i n expected 

va lue) the same outcome as does the use of nominal c o n t r a c t s . This statement 

a p p l i e s even to nominal wage r a t e s , f o r i n s t a n c e . An example of such an 

economy i s presented i n Sec t ion IV be low. However, t h i s i s not t r ue f o r the 

c l a s s of economies cons idered i n t h i s s e c t i o n . Hence, we might ask again 

whether f i rms cou ld not induce the r e q u i s i t e randomness i n type 1 consumption 

wi thout the a id of nominal con t rac ts (and p r i c e l e v e l v a r i a t i o n ) f o r t h i s 

c l a s s of economies? 
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The answer i s tha t i f p r i v a t e agents were t o attempt to c rea te the 

randomness i n type 1 consumption observed above, t h i s would g ive r i s e to a new 

c l a s s of i n c e n t i v e problems. In p a r t i c u l a r , once the o l d age s ta te i s r e a 

l i z e d , the ex post r e a l wage i s g iven by S(e * ) i r 1 / E S ( e ' ) . In the economies 

above, s i n c e q < 1, 

S ( l ) i r 1 B ( 2 ) * 1 

E S ( e ' ) < " l < E S ( e ' ) * 

Thus, i f f i rms were to attempt to reproduce the a l l o c a t i o n of resources of the 

prev ious s e c t i o n , they would have t o use a dev ice which produced r e a l wage 

S ( l ) n 1 / E S ( e * ) w i th p r o b a b i l i t y p, e t c . However, s i nce S ( l ) T r 1 / E S ( e 1 ) < i r 1 § 

f i rms have an i n c e n t i v e to " c h e a t , " and attempt to enhance the p r o b a b i l i t y o f 

t h i s s ta te o c c u r r i n g . However, t h i s would reduce the expected r e a l wage below 

u-j_, and thus reduce the expected u t i l i t y of type 1 agents below tha t ob ta ined 

through nominal c o n t r a c t i n g . S i m i l a r l y , i f type 1 workers were a l lowed to 

operate a randomizing dev ice which reproduced the ex post r e a l wages above, 

they would have an i ncen t i ve to cheat by enhancing the p r o b a b i l i t y of r e c e i v 

ing the r e a l wage S ( 2 ) i r ^ / E S ( e 1 ) . T h i s , i n t u r n , would cause expected l o s s e s 

f o r f i r m s . Hence, u t i l i t y maximizing agents cannot be t r u s t e d to use r a n 

domizing dev ices w i th unobservable outcomes so long as the r e a l wage i s not 

constant across s t a tes of na tu re . 

I t i s n a t u r a l , t hen , to use as a randomizing dev ice a c o n t r a c t i n g 

technology which t i e s the ex post r e a l wage to obse rvab le , economy wide 

events iL/ such as r e a l i z a t i o n s of the p r i c e l e v e l . Other random, gene ra l l y 

observable ob jec ts cou ld a l s o be used—sunspots f o r i n s t a n c e . However, the 

p r i c e l e v e l seems a reasonable cho ice w i th other fea tures i n i t s f avo r , such 

as the o f t - c i t e d "convenience" of nominal c o n t r a c t s . 
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As a f i n a l remark, there would be no i n c e n t i v e f o r f i rms to cheat i n 

the use of a randomizing device i f L-^(e) were t o vary across s t a tes wh i le the 

r e a l i z e d r e a l wage w-^(e) = it]_ ¥ e . However, now fo r the c l a s s of economies 

above c l e a r l y L-j_(e) < 1 f o r some e o c c u r r i n g w i th p o s i t i v e p r o b a b i l i t y . 

Hence, aga in nominal con t rac ts possess a n a t u r a l advantage. 

For the c l a s s of economies cons idered i n t h i s s e c t i o n , t h e n , the use 

of nominal con t rac ts f o r type 1 agents can produce a f i r s t - b e s t a l l o c a t i o n o f 

r e s o u r c e s . Th is does not requ i re the use of any hours r e s t r i c t i o n s . Ne i t he r 

of these outcomes holds across a l l c l a s s e s of economies, however. A l s o , f o r 

o ther c l a s s e s of economies hours vary i n a manner which produces a P h i l l i p s 

c u r v e . We now tu rn to a set of economies w i th the fea tu res that (a) a P h i l 

l i p s curve w i th the "p roper " s lope e x i s t s , (b) hours vary over a "bus iness 

c y c l e , " and (c) the f i r s t - b e s t a l l o c a t i o n of resources cannot be reproduced 

under p r i v a t e i n f o r m a t i o n . 

I I I . Nominal Con t rac t i ng w i th a P h i l l i p s Curve 

We now wish to re lax the assumption tha t type 1 agents are r i s k neu

t r a l , and to do so i n a way which a l lows hours to v a r y . Thus, we cons ide r a 

c l a s s of economies i n which type 2 and 3 agents (and f i rms) have the same 

pre ferences as i n sec t i on I I , and i n which 

U 1 ( C , 1 - L ) - nC - (f)C2 + ( 1 - L ) ; a > 0 . 

» o 1 

Parameters w i l l always be r e s t r i c t e d i n such a way tha t —— > 0 . A l s o , we now 

change our assumption on endowments so tha t type 1 agents are endowed w i th one 

u n i t of the good when young. Th is i s obv ious ly saved through the a c q u i s i t i o n 

of r e a l balances by these agen ts . We assume tha t agen ts ' p o r t f o l i o s are not 

observab le by f i r m s . 
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A l s o , we cont inue t o cons ide r the case i n which hours are c o n 

t r a c t u a l l y p r e - s p e c i f i e d as a f unc t i on o f the young per iod s t a t e alone 

( L ^ ( e ) ) . F i n a l l y , f o r s i m p l i c i t y we now exc lude the p o s s i b i l i t y o f p a r t i a l 

i ndexa t i on of c o n t r a c t s , i . e . , X i e {0,1} ; i = 1, 2 . Thus f i rms o f f e r e i t h e r 

f u l l y indexed or completely unindexed c o n t r a c t s . 

Despi te the fac t tha t the model o f t h i s s e c t i o n d i f f e r s i n a r e l a 

t i v e l y minor fash ion from tha t of Sec t i on I I , the range o f p o s s i b l e e q u i l i b 

rium outcomes i s now s u f f i c i e n t l y la rge tha t a genera l a n a l y s i s of t h i s c l a s s 

of economies would be qu i te d i f f i c u l t . Moreover, t h i s i s t r ue even though 

many of the r e s u l t s of the prev ious sec t i on cont inue to a p p l y . In p a r t i c u l a r , 

i t w i l l cont inue to be the case tha t g e n e r i c a l l y any e q u i l i b r i u m d i s p l a y s 

s o r t i n g of workers by con t rac t accepted and tha t i n e q u i l i b r i u m type 2 agents 

w i l l be covered by indexed c o n t r a c t s . Neve r t he l ess , a l a rge a r ray of e q u i l i b 

rium outcomes i s p o s s i b l e he re . Thus we adopt the f o l l o w i n g s t r a t e g y . The 

remainder of the sec t i on cons iders a numer ica l example which i l l u s t r a t e s the 

range of p o s s i b l e e q u i l i b r i u m outcomes, and which g ives r i s e to a P h i l l i p s 

c u r v e . This w i l l , h o p e f u l l y , suggest the a b i l i t y of models i n t h i s c l a s s t o 

generate nominal c o n t r a c t s , and as a consequence of these c o n t r a c t s , non-

t r i v i a l c y c l i c a l b e h a v i o r . 

Example. Let k = 1, 1^ = 1, * 2 = 3 /U , n = 5 /2 , a = 1/8,p = 1/k, and 

q = 1/10 (where M(2) = qM wi th p r o b a b i l i t y 1 - p ) . As a f i r s t benchmark we 

cons ide r what we would observe f o r t h i s economy under f u l l i n fo rmat ion and a 

constant p r i c e l e v e l (q = l ) . 

F u l l In fo rmat ion , Constant ( Inverse) P r i c e Leve l 

As be fo re , L g • 1 + k = l , and U 2 = j>n [n 2 ( i | ^ ) 2 ] = in{3/h). A l s o , 

r e c a l l tha t type 1 agents have one u n i t of the good when young, which they use 
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t o acqu i re r e a l balances that (with M( l ) = M(2)) bear a gross ra te of re tu rn 

of u n i t y . Hence 

u i = nCi2_ Cf)ci22 + ( 1 _ L ) = ^iLi+1) - (f)WLi+1)2 + d-V' 
which i s to be maximized by cho ice of L-j_. This r e s u l t s i n s e t t i n g L-j_ = 1 f o r 

our parameter v a l u e s . Hence U-^ = n( T^+1)-(|^) (IT^+1)2 = 19/k. 

P r i v a t e In fo rmat ion , Constant ( Inverse) P r i c e Leve l 

As a second benchmark, we cons ide r what the e q u i l i b r i u m outcome 

would be f o r t h i s economy under p r i v a t e i n fo rma t ion w i th a constant money 

supp ly , and hence w i th a constant i nve rse p r i c e l e v e l . C l e a r l y , s i nce 1-̂  = 1 

= L 2 under f u l l i n f o r m a t i o n , the s e l f - s e l e c t i o n cond i t i ons ( l ) and (2) b ind on 

the determinat ion of the e q u i l i b r i u m va lue L-j_*. Thus, j us t as i n Sec t i on I I , 

we are i n the wor ld dep ic ted i n F igure 1. Hence, as b e f o r e , = (-̂ 5 -̂) = 1 

and U 2 = fcnt1^'^')2] = *n(3A). L* i s now determined by (2) at e q u a l i t y 

a long w i t h TT^ = 1. As be fo re , t h i s imp l i es tha t 

and , of course , L^ e [ 0 , l ] . Hence, fo r the parameter va lues of the example, L-̂  

= 1/2, and U x = n ( T T 1 L 1 + l ) - ( - | ) ( 1 r 1 L 1 + l ) 2 + ( l - I ^ ) = U.109. 

We now wish to cons ide r what happens when the p r i c e l e v e l v a r i e s a c 

co rd ing t o the parameters g iven above. Again i t w i l l be u s e f u l to begin by 

cons ide r i ng what happens under f u l l i n f o r m a t i o n , as t h i s w i l l a l l ow us t o 

check that i n c e n t i v e c o n s t r a i n t s do i n f a c t b ind on the determinat ion of 

e q u i l i b r i u m c o n t r a c t s . 
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F u l l I n fo rmat ion , V a r i a b l e ( Inverse) P r i c e Leve lX / 

C l e a r l y under f u l l in fo rmat ion a l l agents w i l l r ece i ve indexed c o n -

1 + k 

t r a c t s . Hence, as be fo re , L 2 ( e ) = — 2 — = 1 v e , where i t w i l l be r e c a l l e d 

tha t hours are set when young. Then a type 1 agent who i s young i n s ta te e 

faces the r e a l wage ra te w^ = ir-^, and compet i t ion among f i rms f o r workers 

imp l i es tha t L-^e) i s chosen to so lve the problem 

0<L 1 (e)< l 

- ( i _ p ) ( | ) [ 7 T i L 1 ( e ) + | | | l ] 2 ; e = 1. 2 . 

For our parameter v a l u e s , t h i s r e s u l t s i n the cho ices L-^(l) = L^(2) = 1. 

Hence the i ncen t i ve c o n s t r a i n t (2) cont inues to b ind i n the determinat ion of 

type 1 c o n t r a c t s . We now cons ider how these are determined under p r i v a t e 

i n f o r m a t i o n . 

P r i v a t e In fo rmat ion , V a r i a b l e ( Inverse) P r i c e Leve l 

S ince X^ e {0,1}, type 1 workers w i l l be o f f e red e i t h e r a f u l l y i n 

dexed, or a pure ly nominal con t rac t i n e q u i l i b r i u m . As i n d i c a t e d p r e v i o u s l y , 

X 2 = 0, or type 2 workers are always covered by indexed wages. Then, as 

b e f o r e , L^ = 2 ^ = 1, and U 2 = fcn (•£•). 

There are now two p o s s i b i l i t i e s as regards type 1 c o n t r a c t s . The 

f i r s t i s that wages are set i n r e a l t e rms . Then, as we have seen , i n c e n t i v e 

c o n s t r a i n t s b i n d , and w^ = n^ . Thus L 1 ( e ) i s determined by c o n d i t i o n (2) at 

e q u a l i t y a long w i th w^ = ir^. As b e f o r e , t h i s r e s u l t s i n 

1/2 

L x ( e ) = ( ^ ) [ l ± ( l L ^ ) ] =\ , e = 1, 2 . 
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The second p o s s i b i l i t y i s tha t type 1 workers are covered by nominal c o n -

t r a c t s . In t h i s case , they rece ive the nominal wage rate x-̂  = ggT^TJ* Then 

the maximum p o s s i b l e expected u t i l i t y l e v e l a t t a i n e d by a young type 1 worker 

born i n s ta te e would be generated by choosing L-^e) to so lve the problem 

i r ,S ( l ) ir,S(2) 

0<L1(e)<l 

IT B U J IT 8 1 2 ; n o , . , 
( P ) _ T w , { p n f e ] + ( l - p ) ^ E S T e - T ] } L l ( e ) + [ 1 - L l ( e ) l + ^ H e T 

- P( | ) [ES7PT L i ( e ) * S » ] ^®iwpj L i ( e ) *l{f}] • " l - 8 -

I t w i l l be u s e f u l t o begin by cons ide r i ng p r i c e l e v e l de termina

t i o n . As be fo re , the demand f o r r e a l balances i s constant c o n s i s t i n g of young 

type 1 and 3 agents supp ly ing t h e i r young p e r i o d endowment i n re tu rn f o r 

money. Denote t h i s constant demand by y . Then S(e)M(e) = y v e, so tha t S ( l ) 

= y/M and S(2) = y / q M . Then, as b e f o r e , 

S ( l ) _ q _ I,/,-, 
I s T P T " P q + ( i - p ) " V 3 1 

S(2) _ 1 = UO 
ES(e ' ) pq + (1-p) 31 ' 

F i n a l l y , as i s i m p l i c i t i n our d e s c r i p t i o n of type 1 agen ts ' behav io r , no o l d 

age monetary t r a n s f e r s are made to type 1 agen ts . A l l t r a n s f e r s are made t o 

o l d type 3 agen ts . P a r e n t h e t i c a l l y , i t might be noted t h a t , depending on the 

r e l a t i v e s i z e s of the type 1 and type 3 agent p o p u l a t i o n s , f e a s i b i l i t y of t h i s 

t r a n s f e r scheme may requ i re tha t type 3 agents have some endowment of the good 

when o l d . We may assume t h e i r o l d age endowment i s whatever we r e q u i r e , as 

t h i s does not a f f e c t any of the a n a l y s i s . 
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There are now two cases t o c o n s i d e r . 

Case 1. e = 1. 

Suppose tha t a type 1 agent young when e = 1 takes a nominal c o n 

t r a c t . Then i t i s easy to v e r i f y that the s o l u t i o n to the problem (P) se ts 

L-^(l) = 1, and that the assoc ia ted l e v e l of expected u t i l i t y i s 15 .88 . I f , 

i n s t e a d , a type 1 agent takes an inde xed con t rac t then !•-,_( 1) = 1 /2 . Then the 

expected u t i l i t y assoc ia ted w i th an indexed con t rac t i s 

n [ W 1 ) + ! l % r J + [ 1 - L i ( 1 ) 1 - p ( i ) [ * i L i ( 1 ) + 1 ] 2 

2 
- ( i - p ) ( f ) U i L l ( l ) + § [ f } ] = 15 .923. 

f o r the parameters of our example. Hence an indexed con t rac t y i e l d s h igher 

expected u t i l i t y f o r type 1 workers than does any nominal c o n t r a c t . Moreover, 

the indexed con t rac t s a t i s f i e s (2) by c o n s t r u c t i o n . Thus i f e = 1 type 1 

agents take indexed con t rac ts and have 1^(1) = 1/2. At the e q u i l i b r i u m r e a l 

wage TT. = 1, these agents would choose L-^(l) = 1 i f uncons t ra i ned . Hence i f e 

= 1 type 1 agents exper ience unemployment. 

Case 2 . e = 2 . 

Suppose that type 1 agents are covered by nominal c o n t r a c t s . Then 

x l = E S ( e ' ) * W e ^eg in b y cons ide r i ng the value L]_(2) t ha t so l ves the problem 

(P) f o r t h i s value of x-j_. I t i s s t r a i gh t f o rwa rd to v e r i f y tha t the maximizing 

value of (2) i s L-^(2) = 1 . Moreover, t h i s i s an i n c e n t i v e compat ib le c o n 

t r a c t i f (6) and (7) are s a t i s f i e d . For t h i s example, s i nce 1^(2) = 1, and 

s ince type 2 agents are governed by r e a l c o n t r a c t s , (7) i s equ iva len t to 

( 1 2 ' ) . I t i s s t ra i gh t f o rwa rd to check that f o r the parameter va lues of t h i s 
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example, (12 1 ) i s s a t i s f i e d . To check tha t (6) i s s a t i s f i e d , note that the 

maximized va lue of the ob jec t i ve i n (P ) , c o n d i t i o n a l on e = 2, i s E[U 1 |e=2] = 

k.19. A type 1 agent t a k i n g a type 2 ( indexed) con t rac t would r ece i ve the 

c e r t a i n r e a l wage w 2 = u 2 = 3 /U , and work L% = 1 u n i t s . Th is would r e s u l t i n 

expected u t i l i t y 

- d - p ) ( f ) U 2 L 2 + i ] 2 = 3 .658. 

Hence both s e l f - s e l e c t i o n cond i t i ons are s a t i s f i e d by t h i s nominal c o n t r a c t . 

I t remains to cons ide r the p o s s i b i l i t y tha t type 1 agents are c o v 

ered by indexed c o n t r a c t s . Th is i n v o l v e s , as b e f o r e , s e t t i n g w^ = TT^ = 1, and 

L-^(2) = 1 /2 . This con t rac t y i e l d s type 1 agents expected u t i l i t y g iven by 

4 + w - l + 1 / 2 " + - ^-pHfHl+1] 2
 = 3 .578. 

Thus type 1 agents p re fe r nominal c o n t r a c t s , so tha t compet i t ion among f i rms 

fo r workers imp l i es that t h i s i s the e q u i l i b r i u m outcome i f e = 2 . 

The P h i l l i p s Curve 

Now we cons ider the P h i l l i p s curve generated by the economy of the 

example. In p a r t i c u l a r , i f at t ime t e = 1, then s ince S ( l ) < S ( 2 ) , S ( l ) < 

E S ( e ' ) . Hence, the inverse p r i c e l e v e l r i s e s on average, or the p r i c e l e v e l 

i s expected t o f a l l . At t + 1 L^(e) = L-^(l) (w i th Lg c o n s t a n t ) , so hours (and 

hence output) are low. Hence, on average, d e f l a t i o n w i l l accompany low output 

and converse ly i n f l a t i o n w i l l accompany h igh ou tpu t . Hence, a P h i l l i p s curve 

a r i s e s . 
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Two p o i n t s , which are complete ly g e n e r a l , should now be made about 

our economy. F i r s t , s i nce hours at t ime t are determined at t ime t - 1, 

movements i n the money stock tend to occur before movements i n the r e a l sec to r 

of the economy. Th is i s a wide ly noted e m p i r i c a l r e g u l a r i t y (Friedman and 

Schwartz [1963], King and P losse r [1984] , P resco t t [1983]) . Second, s i nce 

hours at t ime t depend only on the t ime t - 1 money supp ly , and s ince the 

money supply i s d i s t r i b u t e d independent ly across p e r i o d s , the t ime t money 

supply and the t ime t l e v e l of output are u n c o r r e l a t e d . Th is i s cons i s ten t 

wi th the evidence of K ing and P l o s s e r (1984) tha t the money supply and the 

l e v e l of output are not s t rong ly c o r r e l a t e d contemporaneously. I t a l s o avoids 

a c o u n t e r c y c l i c a l p r i c e l e v e l , which would be cont ra ry t o observa t ion [P res 

co t t (1983) ] . Hence, our model produces an e m p i r i c a l l y reasonable aggregate 

P h i l l i p s cu rve . 

As an a d d i t i o n a l remark, we might note tha t the example j u s t p r e 

sented y i e l d s something tha t an ou ts ide observer might regard as "endogenous 

i n d e x a t i o n " of c o n t r a c t s . In p a r t i c u l a r , i n some per iods a l l wage con t rac ts 

w i l l be indexed , wh i l e i n o thers some con t rac t s w i l l be un indexed. Hence an 

ou ts ide observer might be l ed t o con jec tu re tha t i n s t a tes where e = 1, and 

a l l newly negot ia ted con t rac ts are i ndexed , t h i s was because the money supply 

had r e c e n t l y expanded, w i th the r e s u l t i n g p e r i o d of i n f l a t i o n a l e r t i n g workers 

to the p o t e n t i a l " c o s t s " of not i ndex ing wage r a t e s . Whi le t h i s conc lus i on 

would, of course , not be warranted, i t would accord w e l l w i th observa t ions 

generated by the example economy. 

The example j u s t cons idered i s i n d i c a t i v e of the range of p o s s i b l e 

e q u i l i b r i u m outcomes fo r the economies at hand . In p a r t i c u l a r , i n some s t a t e s 

a l l wages may be indexed, whi le i n other s t a tes some may be un indexed. Other 
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economies might generate e q u i l i b r i a where indexa t ion always or never o c c u r s , 

o r , as another p o s s i b i l i t y , i n some s ta tes i n c e n t i v e c o n s t r a i n t s need not b ind 

at a l l . F i n a l l y , as the example i l l u s t r a t e d , i n e = 2 w i th e n t i r e l y r e a l 

c o n t r a c t s , i t i s p o s s i b l e tha t both i n c e n t i v e c o n s t r a i n t s ( i . e . , ( l ) and (2)) 

b ind s imu l t aneous l y . Hence, i n the absence of nominal c o n t r a c t s , no e q u i 

l i b r i u m would e x i s t . Thus the presence of nominal con t rac ts may a l s o r e s u l t 

i n the ex is tence of an e q u i l i b r i u m fo r economies where an e q u i l i b r i u m would 

o therwise not e x i s t . 

Hours Se lec ted A f t e r R e a l i z a t i o n of Second Per iod Sta te 

In t h i s s e c t i o n , we b r i e f l y cons ide r how the a n a l y s i s would be 

a l t e r e d i f hours cou ld be s p e c i f i e d as a f unc t i on o f e ' as w e l l as e . Such a 

p o s s i b i l i t y would g rea t l y compl icate the a n a l y s i s , f o r the f o l l o w i n g reason . 

Consider a f i r m n e g o t i a t i n g a con t rac t w i th young type 1 agents i f the cur ren t 

pe r iod s t a te i s e . (Of course , type 1 workers are the only agents who might 

rece ive nominal c o n t r a c t s . ) Suppose f u r t h e r t ha t f o r s i m p l i c i t y we 

impose X^e {0 , l } , i . e . , a l l con t rac ts must be e i t h e r r e a l or nomina l . I f 

nominal con t rac ts are to be used, the f i r m must set va lues x^ and L ^ ( e , e ' ) . 

Then i t s zero (expected) p r o f i t c o n d i t i o n i s 

(13) p U 1 - S ( l ) x 1 ] L 1 ( e , l ) + ( l - p ) [ i r 1 - S ( 2 ) x 1 ] L 1 ( e , 2 ) = 0 ; e = 1, 2 . 

In a d d i t i o n , g iven tha t type 2 workers w i l l cont inue t o be covered by r e a l 

c o n t r a c t s , the re levan t 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 on the cho ices o f 

x^ and L ^ ( e , e 1 ) i s 

(14) p U 2 [ s ( l ) x 1 L 1 ( e , l ) , l - L 1 ( e , D l + (1-p )Ug [ S t e h j L ^ e ^ ) , 1 -1^ (6 ,2 ) ] 

< U 2 ( 7 r 2 L 2 ' 1 _ L 2 ) ; e = 1 ' 2 « 
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Then compet i t ion among f i rms fo r workers imp l i es that any set of candidate 

e q u i l i b r i u m va lues X]_, and L^ (e ,e* ) must maximize 

P U 1 [ S ( l ) x 1 L 1 ( e , l ) , l - L ^ e . l ) ] + ( l - p ) ^ [ B { 2 ) x J L 1 ( e , 2 ) . l - L ^ e . 2 ) ] ; 

e = 1, 2 , 

sub jec t t o (13) , (1*0» and 0 < L ^ ( e , e ' ) < 1, where f o r s i m p l i c i t y we have 

assumed tha t type 1 agents have no goods endowment when young. 

The maximizat ion problem faced by f i r m s , then , i s a f a i r l y d i f f i c u l t 

one, s ince {lk) i s not a convex c o n s t r a i n t , and both (13) and ( lU) are non

l i n e a r . Even fo r very s p e c i a l type 2 p re fe rences , such as the l o g a r i t h m i c 

pre ferences assumed above, a c losed form s o l u t i o n f o r X]_, and the va lues 

L ^ ( e , e ' ) can gene ra l l y not be obta ined un less L ^ ( e , l ) = L ^ ( e , 2 ) ; e = 1, 2 . In 

t h i s case , of course , the a n a l y s i s of the prev ious s e c t i o n a p p l i e s . Hence 

n o n - t r i v i a l a n a l y s i s of these economies can be done only by s i m u l a t i o n , which 

we do not undertake h e r e . 

I V . Nominal Cont rac ts and Other Randomizing Mechanisms 

In the preceeding sec t i ons the use of nominal con t rac ts served as a 

mechanism fo r randomizing the consumption of c e r t a i n sets of agen ts . Such a 

randomiz ing d e v i c e , as has been seen , can serve to re lax c e r t a i n i n c e n t i v e 

c o n s t r a i n t s , and thus enhance the economic e f f i c i e n c y of e q u i l i b r i u m resource 

a l l o c a t i o n s . However, i n the examples above, nominal con t rac ts are j u s t one 

of any number of conce ivab le randomizing devices that cou ld be employed, even 

i f a t t e n t i o n i s r e s t r i c t e d t o devices which cannot be manipulated by p a r t i e s 

to s p e c i f i c c o n t r a c t s . Moreover, d i f f e r e n t randomizing dev ices may have very 

d i f f e r e n t i m p l i c a t i o n s f o r c e r t a i n aspects of economic behavior i n which we 
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are i n t e r e s t e d . In order t o see t h i s , cons ide r the c l a s s of economies e x 

amined i n Sec t i on I I . Suppose t h a t , i n a d d i t i o n t o randomness i n the money-

supp l y , there i s some other nonmanipulable randomness i n the sys tem. Let the 

s t a te of the wor ld be descr ibed by the vec to r ( z , e ) e Z x E, w i th Z and E 

f i n i t e . I f the s t a te of the wor ld i s ( z , e ) , then the money s tock i s M(e) , and 

l e t z be ( fo r ins tance) the l e v e l of sunspot a c t i v i t y . Moreover l e t sunspot 

a c t i v i t y and the money s tock be independent , and l e t the p r o b a b i l i t y of s t a t e 

( z ,e ) be p ( z ) p ( e ) , w i th £ p (z ) = 1 = £ p ( e ) . Moreover, suppose that f i rms now 
z e 

o f f e r con t rac ts i n which the ex post r e a l wage rece ived by type 1 agents 

v a r i e s w i th z . Denote t h i s wage w-^(z). Then (wi th constant hours) the zero 

expected p r o f i t c o n d i t i o n f o r f i rms imp l i es tha t £ w^(z)p(z ) = ir^. A l s o , i f 
z 

w-^(z) i s v a r i a b l e i n an appropr ia te way, i t w i l l be i n c e n t i v e compat ib le t o 

set L-^(z,e) = 1 v z , e, so tha t a f i r s t best a l l o c a t i o n of resources i s ob

t a i n e d . 

Now cons ider the expected value of the nominal wage fo r t h i s econ

omy. The ex post nominal wage i s w-^(z) /S(e) , where i t should be c l e a r tha t 

the i nve rse p r i c e l e v e l can depend only on e . Then the expected nominal wage 

ra te i s 

w (z )p (z )p (e) , , e x 1 1 ! 

z , e z e e 

Thus the expected nominal wage i s not p r o p o r t i o n a l to the expected i nve rse 

p r i c e l e v e l . In s h o r t , d i f f e r e n t randomizing mechanisms have very d i f f e r e n t 

i m p l i c a t i o n s f o r the behav ior of nominal wages, f o r i n s t a n c e . 

In t h i s s e c t i o n , t h e n , we wish to show that fo r some economies the 

types of randomizing mechanisms tha t can be employed i n e q u i l i b r i u m are much 

more r e s t r i c t e d than they are i n the economies cons idered above. To do s o , we 
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now present an example i n which ( i ) the use of nominal con t rac t s permi ts the 

at ta inment of a f i r s t best a l l o c a t i o n of resources , and ( i i ) any other e q u i 

l i b r i u m randomizing dev ice produces the same expected resource a l l o c a t i o n s , 

r e a l wages, and nominal wages as does the use of nominal c o n t r a c t s . 

In order t o present such an example, i t w i l l prove convenient to 

s l i g h t l y a l t e r the economic environment be ing cons i de red . Thus the e n v i r o n 

ment i s now as f o l l o w s . A l l agents a re th ree per iod l i v e d . Workers have no 

endowment of the good at any date, and a l l workers have one un i t of t ime i n 

t h e i r middle pe r iod of l i f e t o be a l l o c a t e d between l abo r and l e i s u r e . Type 3 

agents have some endowment of the good a t each da te , about which we w i l l say 

more be low. As b e f o r e , the f i r s t p e r i o d of l i f e f o r f i rms and workers i s a 

n e g o t i a t i n g p e r i o d , and a l l agents are r e t i r e d when o l d . Preferences of 

agents are descr ibed by the u t i l i t y f u n c t i o n s . 

u 1 ( c n , c l 2 , c 1 3 , i - L ) = n c i 3 + ( l - L ) 

U 2 ( C 2 1 , C 2 2 , C 2 3 , 1 - L ) = g C 2 2 + «},C23 + ( l - L ) 

U 3 ( C 3 1 , C 3 2 , C 3 3 ) = C 3 3 ; 

where l - L r e f e r s t o middle age l e i s u r e , and where we impose the r e s t r i c t i o n s 

g > (J), n > <{>, nT]_ > 1, > 1, and <fnr̂  = gTT2. As b e f o r e , it^ and n 2 a re p r o 

d u c t i v i t y parameters. 

The other a l t e r a t i o n to the environment i s that we now assume tha t 

a l l agen ts ' p o r t f o l i o behavior i s p u b l i c l y obse rvab le . Thus i f type 2 agents 

w ish t o take type 1 c o n t r a c t s , t h e i r sav ings behavior must a l s o mimic that of 

type 1 agen ts . Given t h i s , f i rms behave as p r e v i o u s l y . 
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F i n a l l y , we must desc r ibe the behav ior of the money s u p p l y . As 

before E = {1,2}, M( l ) = M, M(2) = qM, and e = 1 occurs w i th p r o b a b i l i t y p. 

A l l monetary i n j e c t i o n s / w i t h d r a w a l s are accompl ished v i a t r a n s f e r s t o o l d type 

3 agen ts . T h i s , of course , requ i res that type 3 agents have a s u f f i c i e n t l y 

la rge o l d age endowment f o r the r e q u i s i t e t r a n s f e r s t o be f e a s i b l e . We can 

hencefor th assume t h i s as t h i s parameter p lays no other ro le i n the a n a l y s i s . 

Having descr ibed the environment, we may now c o n s i d e r the behav ior 

o f t h i s economy under var ious c i r cumstances . We begin w i th the case of a 

constant p r i c e l e v e l . 

Constant P r i c e L e v e l , F u l l In format ion 

We f i r s t l e t M( l ) = M(2) = M. Then the inverse p r i c e l e v e l i s c o n 

s t a n t , type 1 agents accumulate t h e i r e n t i r e l abor income ir^L^ as r e a l 

ba lances which they car ry i n t o o l d age, and s ince g > <J>, type 2 agents do not 

acqu i re r e a l b a l a n c e s . Then, s i nce ryni > 1 and 8ir 2 > 1, = L 2 = 1, and U-̂  = 

n i r l > U 2 = & n 2 . F i n a l l y , we may cons ide r p r i c e l e v e l de te rm ina t i on . Denote 

the (constant) demand f o r r e a l ba lances of type 3 agents by y , l e t \i be the 

measure of type 3 agents , and l e t y be the measure of type 1 agen ts . Then 

SM = uy + y ^ . 

Constant P r i c e L e v e l , P r i v a t e In format ion 

Now suppose tha t type i s p r i v a t e l y observed . Then the f u l l i n f o r m a 

t i o n a l l o c a t i o n i s i ncen t i ve compat ib le . To see t h i s note that a type 2 

worker accep t ing a type 1 con t rac t works one u n i t , and r e c e i v e s income 

which must be saved at a gross ra te of re turn of u n i t y . Then type 2 agents 

t a k i n g type 1 con t rac ts rece ive expected u t i l i t y <(nt-j_ = 3 n 2 by our assumptions 

on parameter v a l u e s . S ince type 2 u t i l i t y from a type 2 con t rac t i s $ i r 2 , the 

f u l l i n fo rmat ion a l l o c a t i o n i s i n c e n t i v e compa t ib le . 
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V a r i a b l e P r i c e L e v e l , F u l l In format ion 

Suppose now t h a t , f o r whatever reason, the money supply v a r i e s 

randomly accord ing t o the d i s t r i b u t i o n d iscussed above. Suppose a l s o tha t 

nir-i.FjSCe)/S(e) > 1 v e, where we s ta te what t h i s requ i res below. Then L-^(e) = 

1 v e . In a d d i t i o n , suppose tha t <J>ES(e)/S(e) < 3 v e . Then L 2 ( e ) = 1 v e , 

and type 2 agents do not accumulate r e a l b a l a n c e s . Hence Ug = 3ii2« F i n a l l y , 

s i nce S(e)M(e) = uy + y * i * e , S ( l ) = ( i ) ( u r+T^ ) and S(2) = [ ^ ) ( w r + Y V j ) . 

Thus 

ES(e) _ pq + (1-p) 
s T T T q 

ES(e) , / , » 
S ( 2 ) = PI ( 1 - P ) . 

The re fo re , n i r 1 ES(e) /S(e) > 1 v e requ i res nir i (pq+l-p) > 1, and <|>ES(e)/S(e) < 6 

v e requ i res tha t (pq+l-p)(<}>/q) < 3« Given our assumpt ions, these cond i t i ons 

w i l l be s a t i s f i e d f o r any q s u f f i c i e n t l y c l o s e to one. 

P r i v a t e In fo rma t ion , Real Cont rac ts 

Now tha t the p r i c e l e v e l i s v a r i a b l e , the f u l l in fo rmat ion a l l o c a 

t i o n i s no longer i n c e n t i v e compat ib le . To see t h i s , note tha t a type 2 agent 

t ak i ng the type 1 cont rac t above works one u n i t , rece ives r e a l wage u-̂  which 

must be saved , and viewed from the s tandpoint of per iod 1, earns the expected 

gross ra te of re turn E[E|11 '̂ ] on s a v i n g s , where e ' denotes the event i n o ld 

age . Thus a type 2 agent t a k i n g t h i s type 1 con t rac t ob ta ins expected u t i l i t y 

•V^rfr] = •*iES(e)E[sfiT1 > •'I = ^2 

by Jensen 's i n e q u a l i t y . Thus, i n c e n t i v e c o n s t r a i n t s b ind on the determinat ion 

of L , . 
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Now suppose tha t hours are set i n youth (dur ing the n e g o t i a t i n g p e r 

i o d ) , which i s an assumption of convenience, and tha t f i rms are r e s t r i c t e d t o 

o f f e r only indexed c o n t r a c t s . I t i s easy to check tha t the va lues ES(e ) /S (e ) 

are exac t l y as p r e v i o u s l y . A l s o , de f ine 

R(p.q) = E i f l l p - ] > i . 

Then i s determined from the re levan t s e l f - s e l e c t i o n cond i t i on at e q u a l i t y : 

• i f ^ t p . q ) ^ + (1-1^) = 3TT 2. 

S o l v i n g f o r y i e l d s 

e*9 - i 
L = D 

i 3TT2R - r 

as <(>iT-̂  = g i ^ . Then a type 1 con t rac t y i e l d s type 1 agents the expected u t i l 

i t y l e v e l (wi th expec ta t ions taken i n pe r i od one) 

n u , R ( B i t „ - l ) + B i r 0 ( R - l ) 
E U 1 = * » 1 » < P . I > 4 + = ( g ^ R - l ) 

I t i s ted ious but s t r a i gh t f o rwa rd t o check tha t 

9EU ( • - n ) i r 1 (B i r . - l ) 

-fir = — 3 — < 0 

3 R ( P i r . R - 1 ) 2 

s ince 3^2 > 1 a n d • < n « Hence the u t i l i t y of type 1 agents i s d imin ished 

r e l a t i v e t o what they would ob ta in i f the money supply were cons tan t . 

P r i v a t e In fo rmat ion , Nominal Cont rac ts 

Now suppose that f i rms o f f e r type 1 agents a p r e s p e c i f i e d nominal 

wage x-L and a p r e s p e c i f i e d hours l e v e l L-̂  i n the c o n t r a c t i n g p e r i o d . Then 
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zero expected p r o f i t s f o r f i rms requ i res tha t x-^ = ir-^/ESte), and suppose = 

1. The type 1 expected u t i l i t y l e v e l from such a con t rac t would be 

E{4f[f^]S(e)x1} = n V 

s ince S(e)x^ i s the ex post r e a l wage rece ived by type 1 agents under t h i s 

c o n t r a c t . 

Now cons ider the expected u t i l i t y of a type 2 agent t a k i n g a type 1 

c o n t r a c t . Such an agent works one u n i t , rece i ves the ex post r e a l wage S(e )x^ 

i n middle pe r i od s ta te e , and i n such a s ta te faces the expected gross ra te of 

re turn E S ( e ) / S ( e ) . Hence the expected u t i l i t y f o r a type 2 agent t a k i n g a 

type 1 con t rac t i s 

E^t l |(fr ] S ( e ) x l } = * E S ( e , ) E S T e 7 = ^ 1 = ^2 < E U 2 ' 

R e c a l l i n g tha t a type 2 con t rac t y i e l d s u t i l i t y g-^,—^ i t i s c l e a r tha t t h i s 

con t rac t i s i ncen t i ve compat ib le , and r e s u l t s i n type 1 agents ob ta in i ng the 

same expected u t i l i t y as they would under a regime w i th a constant money 

s u p p l y . 

Other Randomizing Devices 

As be fo re , suppose that some other "noneconomic" randomness e x i s t s 

i n the system. Let ( z ,e ) denote the cur rent pe r iod s t a t e , and l e t p (z )p (e ) be 

the p r o b a b i l i t y of event ( z , e ) . F u r t h e r , l e t w-^Zje) be the ex post r e a l wage 

o f fe red t o type 1 agents , which may be s ta te dependent, and l e t S ( z , e ) be the 

inve rse p r i c e l e v e l i n event ( z , e ) . F i n a l l y , f o r s i m p l i c i t y , we cont inue t o 

have hours c o n t r a c t u a l l y p r e s p e c i f i e d when young. Then, i n e q u i l i b r i u m , 

con t rac ts o f f e red t o type 1 agents must prov ide at l eas t the expected u t i l i t y 

l e v e l of the nominal con t rac ts examined above. In a d d i t i o n , they must be 
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i n c e n t i v e compat ib le , and s a t i s f y the zero expected p r o f i t c o n d i t i o n 

£ w 1 ( z , e ) p ( z ) p ( e ) = ir-j_. Moreover, such e q u i l i b r i u m con t rac ts w i l l , because 
z , e 

they must maximize the expected u t i l i t y of type 1 workers , set L-̂  = 1. Thus 

the va lues w-^(z,e) must be chosen ( in e q u i l i b r i u m ) to so lve the problem 

_ r r E S ( z * , e ' ) i , \ i 
m a x E U S ( z , e ) K ( z ' e ) l 

sub ject to 

(15) I w 1 ( z , e ) p ( z ) p ( e ) = TI1 

z , e 

( 1 6 ) ^ ^ ( z l e ^ K ^ 6 ^ < 6 V 

where the l a t t e r i s the re levant 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 f 

<j>ES(z ' ,e 1 ) / S ( z , e ) < N ( z , e ) . S ince 

S(z ,e )M(e) = uy + YW- L (z,e) , 

* § | f ^ l . ( „ y ( E H i i ) ) • r l . I ( Z , I ) P ( O P ( I ) 
z 

+ (1) I w 1 ( z , 2 ) p ( z ) p ( 2 ) } [ ^ - ] [ l i y + Y w 1 ( z , e ) ] - 1 . 
y z 

Thus <))ES(z ' ,e ' ) /S(z,e) < g v ( z , e ) requ i res tha t 

(17) max mfg± < B/*. 
z , e S U ' e ) 

Since w^(z ,e ) > 0 v z , e, and s ince W]_(z,e) i s bounded above v z , e, t h i s w i l l 

be s a t i s f i e d f o r y s u f f i c i e n t l y sma l l r e l a t i v e t o p and q s u f f i c i e n t l y near 

u n i t y . 

Assuming tha t (IT) i s s a t i s f i e d , t hen , the i n c e n t i v e c o n s t r a i n t (16) 

may be w r i t t e n as 
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1 ? , r E S ( z , , e , ) 1 , u , B l T2 
E U S ( z , e ) Jvl(z»e)) < —= V 

Therefore 

or 

w ( z ,e ) u 
( 1 8 ) E [ s f c e T - ] < E S W T 
Not ing tha t w-^(z ,e) /S(z ,e) i s the nominal wage i n s t a te ( z , e ) , (l8) s ta tes 
that the expected nominal wage ra te must not exceed n^ /ES(z * , e ' ) • S ince we 
know tha t i t i s p o s s i b l e t o choose the va lues w-^(z,e) so tha t 

w 1 ( z , e ) 

E S ( z ' , e ' ) E[ gy] = n^ , (18) ho lds w i th e q u a l i t y i n e q u i l i b r i u m . Hence any 

e q u i l i b r i u m randomizing scheme fo r t h i s economy s a t i s f i e s (15) and (18), i . e . , 

produces expected r e a l wages equal to TT̂  and expected nominal wages p ropor 

t i o n a l t o the expected inverse p r i c e l e v e l . Thus, in p a r t i c u l a r , any e q u i 

l i b r i u m randomizing scheme reproduces, i n expected v a l u e , the r e a l and nominal 
9 / 

wage ra tes assoc ia ted w i th the outcome under nominal c o n t r a c t i n g ^ - ' 

As a f i n a l remark, we might note here that the use of nominal c o n 

t r a c t s can reproduce a f i r s t best a l l o c a t i o n of resources f o r t h i s c l a s s of 

economies even though a l l agents are r i s k n e u t r a l . Thus the e f f i c a c y o f 

nominal con t rac ts does not gene ra l l y requ i re tha t type 1 workers be r e l a t i v e l y 

l e s s r i s k averse than type 2 workers , as was the case i n Sec t ions I I and I I I 

above. 
V . Conc lus ion 

Whi le the a n a l y s i s here i s qu i te d i f f e r e n t from other analyses of 

nominal c o n t r a c t i n g , i t r e t a i n s the f l a v o r of a number of e a r l i e r models. In 
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p a r t i c u l a r , the assumption of f r ee entry i n t o p roduc t ion imp l i es tha t nominal 

wages are set so as to make expected r e a l wages equal to some ta rge t l e v e l 

(marginal product) as i n F i s c h e r ( 1 9 7 7 a ) . A l s o , the nominal wages and the 

hours of type 1 workers cannot be chosen a r b i t r a r i l y g iven the ( r e a l ) wage o f 

type 2 worke rs . This i s s i m i l a r i n s p i r i t to the model of Tay lo r ( I 9 8 O ) , 

where comparisons among agents covered by d i f f e r e n t con t rac ts are used i n 

s p e c i f y i n g e q u i l i b r i u m wage r a t e s . However, a l l nominal wages are set one 

pe r i od i n advance here , as i n G e r t l e r ( 1 9 8 2 ) . F i n a l l y , we have l a r g e l y f o l 

lowed the suggest ion of F i s c h e r (1977b) t ha t i n f o r m a t i o n a l asymmetries p rov ide 

a ro le f o r c o n t r a c t u a l r i g i d i t i e s . 

I t w i l l a l s o be no t iced tha t i n many respects our a n a l y s i s , wh i l e 

a l l o w i n g the cho ice between r e a l ( indexed) and nominal con t rac ts to be endo

genous, supports conven t iona l wisdom about nominal c o n t r a c t i n g . For i n s t a n c e , 

nominal wages are complete ly " s t i c k y " h e r e , remaining constant independent o f 

v a r i a t i o n i n the money supp l y . C l e a r l y , t h i s fea tu re of the model i s a l s o 

c o n s i s t e n t w i th the e m p i r i c a l observa t ion tha t nominal wages vary l e s s (about 

t rend) than the money supply does ( G e r t l e r [ 1 9 8 2 ] ) . F i n a l l y , nominal c o n 

t r a c t i n g i s o f ten argued to g ive r i s e t o a P h i l l i p s curve which would not 

e x i s t i n a pure spot-market economy. In the example of Sec t i on I I I , i f there 

are only spot markets ( r e a l con t rac t s o n l y ) , then L-̂  i s constant over t ime , so 

no P h i l l i p s curve r e s u l t s . Once the p o s s i b i l i t y of nominal con t rac ts i s 

admi t ted , i t i s subopt imal f o r the government t o set q = 1, so now L-^(e) w i l l 

t y p i c a l l y vary and a P h i l l i p s curve r e s u l t s . Hence, the p o s s i b i l i t y of 

nominal c o n t r a c t i n g does c reate a r o l e f o r a nonconstant money supply (or 

something other than a k percent growth r u l e ) , which then g ives r i s e to a 

P h i l l i p s c u r v e . N o t i c e , though, tha t r e l a t i v e to the case of a constant p r i c e 
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l e v e l , nominal con t r ac t i ng (with the g iven va lues of p and q) r a i s e s hours and 

output f o r some r e a l i z a t i o n s of the money supp l y , and does not reduce hours or 

output f o r any such r e a l i z a t i o n . 

More g e n e r a l l y , i n con t ras t to conven t iona l wisdom, f o r c e r t a i n 

c l a s s e s of economies (such as those of Sec t ions II and I V ) , nominal c o n t r a c t 

i ng i n con junc t ion w i th an a p p r o p r i a t e l y v a r i a b l e money supply can reproduce a 

f i r s t - b e s t a l l o c a t i o n of resources even i n the presence of p r i v a t e i n fo rma

t i o n . Hence, the model g ives r i s e t o a ro le f o r such c o n t r a c t s . Th is i s t rue 

even though nominal con t rac ts do enhance the r i s k faced by a l l p a r t i e s t o the 

con t rac t ( con t ras t w i th Aza r i ad i s -Coope r [1985] or Cooper [1982]) . I t i s a l s o 

the case tha t the model can e a s i l y e x p l a i n unindexed b a r t e r c o n t r a c t s , which 

would seem anomalous accord ing to most exp lanat ions of why nominal con t rac ts 

are used i n p r a c t i c e . 

F i n a l l y , i t remains t o say something about the e m p i r i c a l p l a u s i 

b i l i t y of f i rms us ing the cho ice of nominal versus indexed wages as a s o r t i n g 

mechanism. Here any remarks must remain c o n j e c t u r a l , s i nce the e m p i r i c a l 

i m p l i c a t i o n s o f the model i n t h i s respect are somewhat l i m i t e d . In p a r t 

i c u l a r , i t i s tempting t o suggest , based on the a n a l y s i s of Sec t ions I I and 

I I I , tha t nominal con t rac ts can func t i on as a s o r t i n g mechanism because they 

e x p l o i t the f a c t tha t type 1 workers are l e s s r i s k averse than type 2 work

e r s . However, as Sec t i on IV i n d i c a t e s , nominal con t rac ts may a r i s e even when 

a l l workers are r i s k n e u t r a l . Hence the so le e m p i r i c a l i m p l i c a t i o n of the 

a n a l y s i s at the micro l e v e l i s tha t type 1 worke rs , who are h igh average r e a l 

wage ea rne rs , are covered by nominal con t rac ts wh i l e type 2 workers r ece i ve 

indexed c o n t r a c t s . This i m p l i c a t i o n tu rns out t o accord w e l l w i th exper 

i e n c e . In f a c t , two re levan t observa t ions do suggest that workers who (on 
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average) earn h igher r e a l wages a l s o tend t o r ece i ve l e s s p r o t e c t i o n aga ins t 

i n f l a t i o n then do workers who earn lower r e a l wages. F i r s t , the one i ndus t r y 

where c o s t - o f - l i v i n g adjustments are v i r t u a l l y nonex is tent i s the c o n s t r u c t i o n 

i n d u s t r y . Th is i s a l s o a r e l a t i v e l y h igh wage i n d u s t r y . Second, Wi l ton 

( I98O), i n an examinat ion of pre-1976 Canadian c o n t r a c t s , shows that among 

con t rac ts w i th c o s t - o f - l i v i n g e s c a l a t o r c l a u s e s , h igh wage workers r ece i ve 

l e s s i n f l a t i o n p r o t e c t i o n than low wage worke rs . Hence, t h i s aspect of the 

model i s at l e a s t not obv ious ly con t rad i c ted by expe r i ence . 
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Footnotes 

Usee, e . g . , F i s c h e r (1977a,b, 1984), G e r t l e r (1981,1982), or Tay lo r 

(1980). 

— An except ion i s the work of A z a r i a d i s and Cooper (1985) and Cooper 

(1982). We w i l l have more t o say about t h i s below. 

i / s e e , e . g . , Simons (1948) or Mints (1950). 

—^That i s , i f agents do not a n t i c i p a t e even the p o s s i b i l i t y t ha t 

c e r t a i n l e v e l s of the money supply can o c c u r . 

2/See Friedman and Schwartz (1963) or K ing and P l o s s e r (1984) . 

—^In p a r t i c u l a r , events which p a r t i e s t o the con t rac t cannot i n f l u 

ence. 

Uuhe d i s c u s s i o n tha t f o l l ows assumes that there are no markets f o r 

i n s u r i n g aga ins t p r i c e l e v e l f l u c t u a t i o n s . The presence of such markets would 

c rea te some d i f f i c u l t mode l l ing problems. Some examples of these problems are 

as f o l l o w s . 

( i ) C l e a r l y type 1 agents would l i k e to i nsu re when young aga ins t o l d age 

p r i c e l e v e l v a r i a t i o n . Given the parameters of the example, i t would not be 

f e a s i b l e f o r type 2 agents to purchase the op t ima l insurance p o l i c y purchased 

by type 1 agen ts . Thus, i f insurance purchases were p u b l i c l y obse rvab le , the 

purchase of p r i c e l e v e l insurance would p e r f e c t l y s i g n a l t y p e . Of course the 

model cou ld be a l t e r e d to make such insurance purchases f e a s i b l e f o r type 2 

agen ts , say by g i v i n g them some endowment of the good i n o l d age. However, 

the presence of insurance would then compl ica te the s e l f - s e l e c t i o n c o n d i t i o n s 

to an extent that would be qu i te d i f f i c u l t to dea l w i t h . Hence cons ide ra t i ons 

of t r a c t a b i l i t y prec lude t h i s approach. 
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( i i ) A l t e r n a t i v e l y , i f insurance purchases were not observable by f i rms 

type 2 agents cou ld use insurance markets to p a r t i a l l y "undo" the e f f e c t s o f 

nominal c o n t r a c t s . Thus employers would want to make such insurance purchases 

observab le , perhaps by o f f e r i n g t h e i r own insurance t o employees. Th is would, 

o f cou rse , rec rea te the model l ing problems d iscussed above. 

In l i g h t of the fac t tha t the presence of insurance markets c rea tes 

these a d d i t i o n a l comp l i ca t i ons , t h e n , f o r the present we s imply d ispense w i th 

them i n the a n a l y s i s . 

A/This, of cou rse , requ i res tha t <*»ES(e)/S(e) < 6 v e . We s t a t e 

s u f f i c i e n t cond i t i ons fo r t h i s below. 

.2/By t h i s we mean that the expected nominal wage ra te i s equal to 

the expected r e a l wage d i v ided by the expected i nve rse p r i c e l e v e l . 
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