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ABSTRACT 

The c l a s s i c a l and e a r l y n e o c l a s s i c a l e c o n o m i s t s knew t h a t the e s s e n t i a l f u n c t i o n 
o f money was i t s r o l e as a medium o f e x c h a n g e . R e c e n t l y , t h i s i d e a h a s been 
f o r m a l i z e d u s i n g s e a r c h - t h e o r e t i c n o n c o o p e r a t i v e e q u i l i b r i u m mode ls o f the 
exchange p r o c e s s . The g o a l o f t h i s p a p e r i s t o use a s i m p l e model o f t h i s c l a s s 
to a n a l y z e f o u r s u b s t a n t i v e i s s u e s i n mone ta r y e c o n o m i c s : t he i n t e r a c t i o n 
be tween s p e c i a l i z a t i o n and e x c h a n g e , d u a l f i a t c u r r e n c y r e g i m e s , t he w e l f a r e 
i m p r o v i n g r o l e o f money, and the s u s c e p t i b i l i t y o f mone ta r y economies to 
e x t r i n s i c u n c e r t a i n t y 

* K i y o t a k i , London S c h o o l o f Economics and U n i v e r s i t y o f M i n n e s o t a ; W r i g h t , 
F e d e r a l R e s e r v e Bank o f M i n n e a p o l i s and U n i v e r s i t y o f P e n n s y l v a n i a . T h i s p r o j e c t 
began w h i l e b o t h a u t h o r s were v i s i t i n g the F e d e r a l R e s e r v e Bank o f M i n n e a p o l i s 
i n the Summer o f 1989 , and e v o l v e d i n t o i t s c u r r e n t f o rm w h i l e W r i g h t was 
v i s i t i n g t he LSE i n the S p r i n g o f 1990 . We a r e v e r y g r a t e f u l to b o t h 
i n s t i t u t i o n s f o r t h e i r h o s p i t a l i t y , and a l s o to P e t e r D iamond, R o b e r t L u c a s , 
Thomas S a r g e n t , N e i l W a l l a c e , and s e m i n a r p a r t i c i p a n t s a t v a r i o u s p l a c e s f o r 
h e l p f u l s u g g e s t i o n s o r e n c o u r a g e m e n t . The N a t i o n a l S c i e n c e F o u n d a t i o n , the 
U n i v e r s i t y o f P e n n s y l v a n i a R e s e a r c h F o u n d a t i o n , and the Hoover I n s t i t u t i o n 
p r o v i d e d f i n a n c i a l s u p p o r t . 

The v i e w s e x p r e s s e d h e r e i n a r e t h o s e o f the a u t h o r s and no t n e c e s s a r i l y t h o s e o f 
the F e d e r a l R e s e r v e Bank o f M i n n e a p o l i s o r the F e d e r a l R e s e r v e S y s t e m . T h i s 
p a p e r i s p r e l i m i n a r y and i s c i r c u l a t e d to s t i m u l a t e d i s c u s s i o n . I t i s n o t t o be 
q u o t e d w i t h o u t the a u t h o r s ' p e r m i s s i o n . 



I. I n t r o d u c t i o n 

The c l a s s i c a l and e a r l y n e o c l a s s i c a l e c o n o m i s t s knew t h a t t he e s s e n t i a l 

f u n c t i o n o f money was i t s r o l e as a medium o f e x c h a n g e . R e c e n t l y , t h i s i d e a 

h a s b e e n f o r m a l i z e d u s i n g s e a r c h - t h e o r e t i c n o n c o o p e r a t i v e e q u i l i b r i u m mode ls 

o f t he exchange p r o c e s s . The g o a l o f t h i s p a p e r i s t o u s e a s i m p l e mode l o f 

t h i s c l a s s t o a n a l y z e f o u r s u b s t a n t i v e i s s u e s i n m o n e t a r y e c o n o m i c s : the 

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

t h e w e l f a r e i m p r o v i n g r o l e o f money, and the s u s c e p t i b i l i t y o f m o n e t a r y 

e c o n o m i e s t o e x t r i n s i c u n c e r t a i n t y ( l i k e " a n i m a l s p i r i t s " o r " s u n s p o t s " ) . 

The b a s i c f ramework i s s i m i l a r to t he model i n K i y o t a k i and W r i g h t 

( 1 9 9 0 ) , w h i c h g e n e r a l i z e s the s t a n d a r d e q u i l i b r i u m s e a r c h model t o i n c l u d e a 

l a r g e number o f d i f f e r e n t i a t e d c o m m o d i t i e s . T h i s makes d i r e c t b a r t e r 

d i f f i c u l t , i n t h a t i t i n v o l v e s J e v o n s ' c l a s s i c (1875) " d o u b l e c o i n c i d e n c e o f 

w a n t s " p r o b l e m , and t h e r e f o r e makes f o r a n a t u r a l s e t t i n g i n w h i c h to s t u d y 

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

a s s u m i n g t h a t an i n d i v i d u a l d e r i v e s c o n s t a n t u t i l i t y f r om an (exogenous ) 

i d i o s y n c r a t i c s e t o f commodi ty t y p e s . T h i s makes t he e q u i l i b r i u m t r a d i n g 

s t r a t e g i e s f o r c o m m o d i t i e s o b v i o u s - a c c e p t a good i f and o n l y i f i t i s 

w i t h i n t he r e l e v a n t s e t - and a l l o w s us t o p r o c e e d a l m o s t i m m e d i a t e l y t o the 

a n a l y s i s o f f i a t money .^ 

I n S e c t i o n I I we p r e s e n t t he b a s i c m o d e l , and c h a r a c t e r i z e the s e t o f 

e q u i l i b r i a f r om a c e r t a i n c l a s s . When t he s t o c k o f r e a l money b a l a n c e s i s 

g i v e n e x o g e n o u s l y , t h e r e a r e e x a c t l y t h r e e p o s s i b l e n o n d e g e n e r a t e outcomes 

c o n s i s t e n t w i t h i n d i v i d u a l m a x i m i z a t i o n and r a t i o n a l e x p e c t a t i o n s : a 

We a l s o assume i n t h i s p a p e r t h a t t he p r o d u c t i o n c o s t d i s t r i b u t i o n i s 
d e g e n e r a t e . These s i m p l i f y i n g a s s u m p t i o n s were s u g g e s t e d by R o b e r t L u c a s , 
i n h i s d i s c u s s i o n o f ou r e a r l i e r model a t t he N B E R ' s Economic F l u c t u a t i o n s 
C o n f e r e n c e a t S t a n f o r d i n F e b r u a r y 1989 . 
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nonmone ta ry e q u i l i b r i u m where f i a t c u r r e n c y i s w i t h o u t v a l u e , a pu re 

mone ta r y e q u i l i b r i u m where f i a t c u r r e n c y i s t he u n i v e r s a l l y a c c e p t e d medium 

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

a c c e p t e d . 

I n S e c t i o n I I I we t a k e up t he i s s u e o f s p e c i a l i z a t i o n , b y f a c i n g a g e n t s 

w i t h a t r a d e - o f f be tween p r o d u c t i v i t y and m a r k e t a b i l i t y . G r e a t e r o u t p u t c a n 

be r e a l i z e d by i n c r e a s e d s p e c i a l i z a t i o n , b u t t h i s r e d u c e s t he p o t e n t i a l 

m a r k e t f o r t he o u t p u t . We f i n d t h a t t he pu re mone ta r y e q u i l i b r i u m 

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

s t o c k o f r e a l b a l a n c e s . I n p a r t i c u l a r , mone ta r y economies where f i a t 

c u r r e n c y i s u n i v e r s a l l y a c c e p t e d a r e more s p e c i a l i z e d and more p r o d u c t i v e 

t h a n nonmone ta ry e c o n o m i e s . F u r t h e r m o r e , as we r e d u c e t he s e a r c h f r i c t i o n s 

i n t he exchange p r o c e s s to z e r o , p r o d u c t i o n becomes c o m p l e t e l y s p e c i a l i z e d 

and t he r a t i o o f b a r t e r t o mone ta r y exchange a p p r o a c h e s z e r o . 

I n S e c t i o n IV we t a k e up the i s s u e o f d u a l f i a t c u r r e n c y r e g i m e s , by 

c o n s i d e r i n g an economy w i t h two t y p e s o f money t h a t a r e i d e n t i c a l e x c e p t f o r 

some i n t r i n s i c a l l y i r r e l e v a n t c h a r a c t e r i s t i c , l i k e c o l o r . F o r e x o g e n o u s l y 

g i v e n s t o c k s o f t he two m o n i e s , t h e r e e x i s t s a u n i q u e e q u i l i b r i u m (up to a 

r e l a b e l i n g ) w i t h the p r o p e r t y t h a t one i s u n i v e r s a l l y a c c e p t e d w h i l e t he 

o t h e r i s o n l y p a r t i a l l y a c c e p t e d . A l t h o u g h the two c u r r e n c i e s c i r c u l a t e 

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

money i s the s u p e r i o r medium o f e x c h a n g e . N e v e r t h e l e s s , the o t h e r i s s t i l l 

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

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

I n S e c t i o n V we t a k e up t he w e l f a r e i m p r o v i n g r o l e o f f i a t c u r r e n c y and 

t he o p t i m a l q u a n t i t y o f money. We c h a r a c t e r i z e t he exogenous r e a l money 

s u p p l y t h a t m a x i m i z e s s t e a d y s t a t e u t i l i t y , and show how i t depends on the 

d i v e r s i t y o f t a s t e s . We a l s o d i s c u s s a s i m p l e d e c e n t r a l i z a t i o n p r o c e d u r e 
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f o r e n d o g e n o u s l y s e l e c t i n g the q u a n t i t y o f r e a l b a l a n c e s ( o r the p r i c e 

l e v e l , f o r any g i v e n t he s t o c k o f n o m i n a l b a l a n c e s ) . The p r o c e d u r e we 

d i s c u s s l e a d s t o a r e a l q u a n t i t y o f money ( o r a p r i c e l e v e l ) t h a t does n o t 

m a x i m i z e s t e a d y s t a t e u t i l i t y ; n e v e r t h e l e s s , we show t h a t t h i s outcome i s 

s t i l l P a r e t o o p t i m a l . 

F i n a l l y , i n S e c t i o n V I we c o n s i d e r t he p o s s i b i l i t y o f e q u i l i b r i a t h a t 

depend on some e x t r i n s i c random v a r i a b l e c a l l e d a s u n s p o t . We c o n s t r u c t a 

c l a s s o f e q u i l i b r i a i n w h i c h a g e n t s a c c e p t money i n one s t a t e o f the w o r l d 

and do n o t a c c e p t money i n a n o t h e r , e v e n though t h e s e s t a t e s have no e f f e c t 

on t he f u n d a m e n t a l s o f t he economy. Over t i m e , the economy r a n d o m l y c y c l e s 

b a c k and f o r t h be tween mone ta r y and nonmone ta ry e x c h a n g e . T h i s shows t h a t 

o u r mode l i s s u s c e p t i b l e to t he same t y p e o f e x t r i n s i c u n c e r t a i n t y t h a t can 

i m p i n g e on some o t h e r p o p u l a r mode ls o f f i a t money, s u c h as the o v e r l a p p i n g 

g e n e r a t i o n s m o d e l . 
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I I . M o n e t a r y E q u i l i b r i a 

C o n s i d e r an economy w i t h a c o n t i n u u m o f i n f i n i t e l i v e d a g e n t s h a v i n g 

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

c o m m o d i t i e s . B o t h consumers and c o m m o d i t i e s a r e u n i f o r m l y d i s t r i b u t e d 

a r o u n d a c i r c l e o f c i r c u m f e r e n c e two . I n d i v i d u a l s have i d i o s y n c r a t i c 

t a s t e s : t h e a g e n t i n d e x e d by p o i n t i most p r e f e r s t he good i n d e x e d by i and 

r e c e i v e s u t i l i t y u ( z ) f r om consuming one u n i t o f good w, where z i s the 

d i s t a n c e b e t w e e n i and w a l o n g t he c i r c l e , a n d , i n g e n e r a l , u : [0,1] -*R i s a 

d e c r e a s i n g f u n c t i o n . F o r i n s t a n c e , one c a n t h i n k o f p o s i t i o n on t he c i r c l e 

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

t he d i f f e r e n c e b e t w e e n a c o m m o d i t y ' s a c t u a l c o l o r and a c o n s u m e r ' s f a v o r i t e 

c o l o r . 

The key s i m p l i f y i n g a s s u m p t i o n , compared t o t he mode l i n K i y o t a k i and 

W r i g h t ( 1 9 9 0 ) , i s t h a t i n t h i s p a p e r we adop t t he f o l l o w i n g s p e c i f i c a t i o n 

f o r p r e f e r e n c e s , 

(1) u ( z ) -
U f o r a l l z < x 

0 f o r a l l z > x , 

where U > 0 and x s ( 0 , l ) a r e exogenous p a r a m e t e r s . T h u s , an a g e n t d e r i v e s 

t he same u t i l i t y f r om c o n s u m i n g any commodi ty w i t h i n d i s t a n c e x o f h i s i d e a l 

commod i t y , and no u t i l i t y o t h e r w i s e . As t he d i s t a n c e be tween a r a n d o m l y 

s e l e c t e d commodi ty and a g i v e n a g e n t ' s i d e a l commodi ty i s u n i f o r m l y 

d i s t r i b u t e d on [ 0 , 1 ] , t he p a r a m e t e r x e q u a l s t he p r o b a b i l i t y t h a t he c a n 

e n j o y a good c h o s e n a t random. A l t e r n a t i v e l y , x r e p r e s e n t s t he p r o p o r t i o n 

o f t he p o p u l a t i o n t h a t c a n e n j o y any p a r t i c u l a r g o o d . T h u s , x c a p t u r e s t he 

e x t e n t to w h i c h e i t h e r t a s t e s o r c o m m o d i t i e s a r e d i f f e r e n t i a t e d . 

I n a d d i t i o n t o the c o n s u m p t i o n goods d e s c r i b e d a b o v e , t h e r e i s an 

o b j e c t t h a t no i n d i v i d u a l e v e r consumes , b e c a u s e i t a l w a y s p r o v i d e s z e r o 
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u t i l i t y , c a l l e d fiat money. F o r e x a m p l e , i t c a n be t h o u g h t o f as a 

c o l l e c t i o n o f p i e c e s o f p a p e r w i t h z e r o i n t r i n s i c w o r t h ( s e e W a l l a c e [1980] 

f o r a more d e t a i l e d d i s c u s s i o n o f t he d e f i n i t i o n o f f i a t money) . Some 

i n d i v i d u a l s a r e i n i t i a l l y endowed w i t h t h i s money, and t he t o t a l s u p p l y i s 

f i x e d a t M, where 0 < M < 1. A t l e a s t u n t i l S e c t i o n V , a l l o b j e c t s 

i n c l u d i n g money a r e assumed to be i n d i v i s i b l e and come i n u n i t s o f s i z e o n e . 

A l l o b j e c t s a r e c o s t l e s s l y s t o r a b l e , b u t o n l y one u n i t a t a t i m e ; t h e r e f o r e , 

i n d i v i d u a l s c a n n o t s t o r e money and " r e a l " c o m m o d i t i e s s i m u l t a n e o u s l y . A l l 

o b j e c t s a r e a l s o f r e e l y d i s p o s a b l e . 

A g e n t s w i t h n o t h i n g i n s t o r a g e p r o d u c e c o m m o d i t i e s a c c o r d i n g to a 

P o i s s o n p r o c e s s w i t h c o n s t a n t a r r i v a l r a t e a > 0 ( t h a t i s , a A t i s the 

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

t ime A t ) . E a c h o p p o r t u n i t y y i e l d s one u n i t o f a good d rawn a t random f rom 

t h e s e t o f c o m m o d i t i e s , a t a c o s t we n o r m a l i z e t o z e r o . I t i s n a t u r a l to 

i n t e r p r e t a as l a b o r p r o d u c t i v i t y i n the s e n s e t h a t i t measu res t he r a t e o f 

o u t p u t p e r p e r s o n i n the p r o d u c t i o n p r o c e s s . As i s s t a n d a r d i n the 

e q u i l i b r i u m s e a r c h l i t e r a t u r e ( s e e , e . g . , Diamond [1982 , 1 9 8 4 ] ) , a g e n t s 

c a n n o t consume t h e i r own o u t p u t ; t h e r e f o r e , a f t e r t h e y p r o d u c e , t h e y p r o c e e d 

t o an exchange p r o c e s s where t h e y meet p o t e n t i a l t r a d i n g p a r t n e r s p a i r - w i s e , 

2 

a c c o r d i n g to a P o i s s o n p r o c e s s w i t h c o n s t a n t a r r i v a l r a t e 0 > 0 . When two 

a g e n t s meet , i f m u t u a l l y a g r e e a b l e , t h e y swap i n v e n t o r i e s o n e - f o r - o n e . When 

2 
T h i s i s r e f e r r e d t o as a constant returns to scale m a t c h i n g t e c h n o l o g y , 

s i n c e i t i s b a s e d on t he a s s u m p t i o n t h a t the t o t a l number o f m e e t i n g s p e r 
u n i t t ime i s p r o p o r t i o n a l t o t he number o f a g e n t s l o o k i n g f o r a p a r t n e r , 
w h i c h i m p l i e s the a r r i v a l r a t e i s c o n s t a n t f o r a r e p r e s e n t a t i v e i n d i v i d u a l 
( a s i m i l a r mode l t h a t a l l o w s f o r i n c r e a s i n g r e t u r n s t o s c a l e , and a l s o 
n o n - s t e a d y s t a t e e q u i l i b r i a , i s a n a l y z e d i n B o l d r i n , K i y o t a k i and W r i g h t 
[ 1 9 9 0 ] , b u t o n l y f o r nonmone ta ry e c o n o m i e s ) . No te t h a t when the s e t o f 
a g e n t s i n the exchange s e c t o r h a s measure z e r o , t he a r r i v a l r a t e s h o u l d be 
z e r o , w h i c h i m p l i e s t h a t t h e r e w i l l a l w a y s be a d e g e n e r a t e e q u i l i b r i u m w i t h 
no one i n e x c h a n g e . We i g n o r e the d e g e n e r a t e outcome f o r the r e s t o f the 
a n a l y s i s . 
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a r e a l commodi ty i s a c c e p t e d i n t r a d e , h o w e v e r , t h e r e i s a t r a n s a c t i o n c o s t 

« i n te rms o f u t i l i t y t h a t must be p a i d by t he r e c e i v e r , where 0 < « < U. 

F o r s i m p l i c i t y , we assume a z e r o t r a n s a c t i o n c o s t t o a c c e p t i n g f i a t money. 

A s t r a t e g y f o r a g e n t i c o n s i s t s o f two p a r t s . F i r s t , t h e r e i s a 

f u n c t i o n r^(w,u>' ) t h a t d e t e r m i n e s t he p r o b a b i l i t y (we a l l o w m i x e d 

s t r a t e g i e s ) i w i l l t r a d e o b j e c t w f o r o b j e c t w' a t t i m e t , i f he has t he 

c h a n c e , where w and w' a r e p o i n t s i n a s e t c o n t a i n i n g a l l r e a l c o m m o d i t i e s 

and f i a t money. S e c o n d , t h e r e i s a f u n c t i o n 7^(w) t h a t d e t e r m i n e s t he 

p r o b a b i l i t i e s i w i l l consume, d i s p o s e o f , o r c o n t i n u e t o s t o r e o b j e c t u i f 

he has i t i n s t o c k a t t , s u b j e c t t o n o t c o n s u m i n g h i s own p r o d u c e o r f i a t 

money. I t e a s e s the p r e s e n t a t i o n somewhat to s i m p l y assume i n d i v i d u a l s 

n e v e r d i s p o s e ^ o f r e a l c o m m o d i t i e s , b u t t h i s i s a c t u a l l y n o t r e s t r i c t i v e , 

b e c a u s e i t t u r n s ou t t h a t t h e y w i l l n e v e r c a r e t o do s o . However , i t may be 

d e s i r a b l e i n c e r t a i n c i r c u m s t a n c e s t o f r e e l y d i s p o s e o f f i a t money, and so 

we a n a l y z e t h i s d e c i s i o n e x p l i c i t l y . 

I n d i v i d u a l s c h o o s e s t r a t e g i e s to m a x i m i z e t h e i r e x p e c t e d d i s c o u n t e d 

u t i l i t y o f c o n s u m p t i o n n e t o f t r a n s a c t i o n c o s t s , t a k i n g as g i v e n the 

s t r a t e g i e s o f o t h e r s and the p r o b a b i l i t i e s o f m e e t i n g a g e n t s w i t h v a r i o u s 

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

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

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

t h e s t r a t e g i e s o f o t h e r s and the m e e t i n g p r o b a b i l i t i e s , and c o n s i s t e n t w i t h 

r a t i o n a l e x p e c t a t i o n s . An e q u i l i b r i u m i s c a l l e d m o n e t a r y i f f i a t money i s 

T h i s i s n o t e s s e n t i a l . I n K i y o t a k i and W r i g h t ( 1 9 9 0 ) , we d e m o n s t r a t e t h a t 
t h e r e c a n e x i s t e q u i l i b r i a w i t h v a l u e d f i a t c u r r e n c y e v e n i f t he t r a n s a c t i o n 
c o s t on m o n e t a r y exchange i s l a r g e r t h a n ( ( t h i s i s one o f t he ways i n w h i c h 
mone ta r y e q u i l i b r i a a r e r o b u s t i n t h e s e e c o n o m i e s ) . T h a t p a p e r a l s o 
g e n e r a l i z e s the p r e s e n t f ramework to a l l o w s t o r a g e c o s t s , random c o s t s o f 
p r o d u c t i o n , and g e n e r a l u t i l i t y f u n c t i o n s . 
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a c c e p t e d w i t h p o s i t i v e p r o b a b i l i t y , and nonmone ta ry o t h e r w i s e . I t i s c a l l e d 

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

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

mone ta r y e q u i l i b r i u m i f money i s a c c e p t e d w i t h p o s i t i v e p r o b a b i l i t y s t r i c t l y 

l e s s t h a n o n e . 

I n t h i s p a p e r , we r e s t r i c t a t t e n t i o n t o e q u i l i b r i a where e a c h a g e n t i 

u s e s a t r a d i n g s t r a t e g y o f t he f o rm 

(2) r * ( u , » ' ) -

( a ^ ( z ) i f w and w' — r e a l c o m m o d i t i e s 

a ^ ( z ) i f w - f i a t money, w' - r e a l commodi ty 

n i f w — r e a l commod i t y , u' — f i a t money 

where z i s t he d i s t a n c e be tween w' and i ' s i d e a l commod i ty t y p e . These 

s t r a t e g i e s a r e s t a t i o n a r y (do no t depend on t i m e ) , s a t i s f y the symmetry 

c o n d i t i o n t h a t o n l y t h e d i s t a n c e z be tween i and w' m a t t e r s , and have the 

p r o p e r t y t h a t t he d e c i s i o n t o a c c e p t a t r a d e may depend on w h e t h e r t he a g e n t 

h a s f i a t money o r a r e a l commod i t y , b u t n o t on which r e a l commodi ty he h a s . 

We w i l l show t h a t i f o t h e r a g e n t s use s t r a t e g i e s w i t h t h e s e p r o p e r t i e s , t h e n 

a r e p r e s e n t a t i v e i n d i v i d u a l ' s b e s t r e s p o n s e i s t o do l i k e w i s e . 

To p r o c e e d , we f o r m u l a t e t he r e p r e s e n t a t i v e a g e n t ' s b e s t r e s p o n s e 

p r o b l e m as a dynamic p r o g r a m , f o r a g i v e n e x p e c t a t i o n o f t he p r o p o r t i o n o f 

t r a d e r s t h a t have f i a t money (as opposed to r e a l c o m m o d i t i e s ) , d e n o t e d m. 

He a l s o t a k e s as g i v e n t h a t a commodi ty t r a d e r s e l e c t e d a t random i s w i l l i n g 

t o a c c e p t f i a t money w i t h p r o b a b i l i t y II and t h a t a commodi ty o r money t r a d e r 

s e l e c t e d a t random (no t c o n d i t i o n a l on t y p e ) i s w i l l i n g t o a c c e p t any r e a l 

commodi ty w w i t h p r o b a b i l i t y A ^ o r A ^ . I n p a r t i c u l a r , he b e l i e v e s t h a t A^ 

and A m a r e i n d e p e n d e n t o f w, o r t h a t a l l r e a l c o m m o d i t i e s a r e e q u a l l y 

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

i n a r a t i o n a l e x p e c t a t i o n s e q u i l i b r i u m . 
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L e t t he v a l u e f u n c t i o n o f a p r o d u c e r , a t r a d e r w i t h r e a l commod i ty w i n 

s t o c k ( c a l l e d a commodity trader) , and a t r a d e r w i t h f i a t money i n s t o c k 

( c a l l e d a money trader) be d e n o t e d V Q , V^(w) , and V ^ , r e s p e c t i v e l y . Then 

B e l l m a n ' s e q u a t i o n s a r e 

(3 ) r V Q - a E J m a x [ 0 , V 1 ( w ) - V ( ) ] j -

(4 ) r V j t e ) - ^ ( l - m ) A 1 E ^ m a x a ^ m a x t V ^ w ' ) ,u(o>' ) + V Q ] - c - V ^ w ) jj 
3 1 

+ BmA max ir fV - V , ( » ) ] . m m l 

(5 ) rV - max • 
m 

/3( l -m)I IE|max a ^ m a x f V ^ ) ,u(cy )+V Q ]-e-V^jJ , r V Q 

a 
ra 

where r > 0 i s t h e s u b j e c t i v e r a t e o f t ime p r e f e r e n c e . These e x p r e s s i o n s 

s i m p l y d e s c r i b e t he e v e n t s and d e c i s i o n s t h a t a r i s e i n t he l i f e o f ou r 

r e p r e s e n t a t i v e a g e n t . 

E q u a t i o n (3) s e t s t he r e t u r n t o s e a r c h f o r a p r o d u c e r e q u a l t o t h e r a t e 

a t w h i c h he l o c a t e s p r o d u c t i o n o p p o r t u n i t i e s t i m e s the e x p e c t e d g a i n f r om 

b e c o m i n g a commodi ty t r a d e r , i f p o s i t i v e . E q u a t i o n (4) s e t s the r e t u r n to 

s e a r c h f o r a t r a d e r w i t h r e a l commodi ty u e q u a l to t he sum o f two t e r m s . 

The f i r s t i s t he e x p e c t a t i o n o f m e e t i n g a commodi ty t r a d e r , fi(l-m), t i m e s 

t he p r o b a b i l i t y he i s w i l l i n g to t r a d e , A ^ , t i m e s t he e x p e c t e d v a l u e o f 

c h o o s i n g t he a c c e p t a n c e p r o b a b i l i t y , a ^ , c o n d i t i o n a l on t he o f f e r w' . The 

g a i n f r om t r a d i n g i s t he maximum v a l u e o f e i t h e r s t o r i n g « ' o r c o n s u m i n g i t , 

m inus t he t r a n s a c t i o n c o s t e and V ^ ( u ) ( n o t e t h a t s t a t i o n a r i t y i m p l i e s i t i s 

n e v e r u s e f u l t o a c c e p t a g o o d , s t o r e i t f o r a w h i l e , and t h e n consume i t ) . 

The s e c o n d t e rm on t he r i g h t hand s i d e o f (4 ) i s t he e x p e c t a t i o n o f m e e t i n g 

a money t r a d e r , 0m, t i m e s t he p r o b a b i l i t y he i s w i l l i n g to t r a d e , A ^ , t i m e s 
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v a l u e o f c h o o s i n g t he p r o b a b i l i t y o f a c c e p t i n g f i a t money, n. F i n a l l y , (5) 

s e t s the r e t u r n t o s e a r c h f o r a money t r a d e r e q u a l t o t he maximum o f two 

t e r m s . The f i r s t t e rm i s t he e x p e c t a t i o n o f m e e t i n g a commodi ty t r a d e r , 

/ 3 ( l - m ) , t i m e s t he p r o b a b i l i t y he i s w i l l i n g t o a c c e p t money, n, t i m e s the 

e x p e c t e d v a l u e o f c h o o s i n g the a c c e p t a n c e p r o b a b i l i t y a ^ c o n d i t i o n a l on w' . 

The s e c o n d te rm i n d i c a t e s V c a n n o t f a l l b e l o w V r t , b e c a u s e o f the f r e e 
m 0 

d i s p o s a l o p t i o n . 

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

T h i s s h o u l d n o t be t o o s u r p r i s i n g , g i v e n t h a t ou r a g e n t o n l y v a l u e s w f o r 

i t s u s e i n e x c h a n g e , and c o n j e c t u r e s t h a t a l l r e a l c o m m o d i t i e s a r e e q u a l l y 

l i k e l y t o be a c c e p t e d i n a random m e e t i n g . 

Lemma 1: V^(w) - i s i n d e p e n d e n t o f w. 

P r o o f : A f u n d a m e n t a l t heo rem o f dynamic p rog ramming i s t h a t v a l u e f u n c t i o n s 

a r e t he u n i q u e s o l u t i o n s t o t he f u n c t i o n a l e q u a t i o n s ( 3 ) - ( 5 ) ( s e e L u c a s , 

S t o k e y and P r e s c o t t [ 1 9 8 9 ] , e . g . ) . T h i s a l l o w s us t o u s e a s t a n d a r d " g u e s s 

and v e r i f y " t e c h n i q u e : guess t h a t t he v a l u e f u n c t i o n s have the p r o p e r t y 

V^(w) - and v e r i f y t h a t t h i s s o l v e s B e l l m a n ' s e q u a t i o n s . Now i f V^(w) i s 

i n f a c t i n d e p e n d e n t o f w, t h e n so a r e the d e c i s i o n v a r i a b l e s a ^ and it; b u t 

i f a ^ and n a r e i n d e p e n d e n t o f w t h e n t h e s e f u n c t i o n a l e q u a t i o n s i n d e e d have 

a s o l u t i o n w i t h i s i n d e p e n d e n t o f u. A s t he v a l u e f u n c t i o n s u n i q u e l y 

s o l v e B e l l m a n ' s e q u a t i o n s , we a r e d o n e . • 

Lemma 1 i m p l i e s we c a n i g n o r e w i n e q u a t i o n s ( 3 ) - ( 5 ) , w h i c h s i m p l i f i e s 

t he p r o b l e m c o n s i d e r a b l y . Now the v a l u e f u n c t i o n s a r e o b v i o u s l y n o n n e g a t i v e 

and s a t i s f y > V Q and > V Q ( because o f f r e e d i s p o s a l ) . The n e x t lemma 

v e r i f i e s some o t h e r u s e f u l i n e q u a l i t i e s . 
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Lemma 2 : The v a l u e f u n c t i o n s s a t i s f y 

(6) U - € + V Q > Vj_ 

(7) U - e + V > V 
u m 

P r o o f : To show ( 6 ) , suppose by way o f c o n t r a d i c t i o n t h a t U-e+V^ < . Then 

t h e f i r s t t e r m on t h e r i g h t hand s i d e o f (4 ) i s n e c e s s a r i l y 0 . Case i . I f 

V £ V . t h e n t he s e c o n d te rm on t he r i g h t hand s i d e o f (4) i s a l s o 0 , and 
m l 

t h e r e f o r e - 0 , w h i c h c o n t r a d i c t s o u r s u p p o s i t i o n U- t+V^ < . Case i i . 

I f > , t h e n ou r s u p p o s i t i o n i m p l i e s > U-e+V^, b u t t h e n (5) i m p l i e s 

V - 0 , w h i c h i s a l s o a c o n t r a d i c t i o n . T h i s e s t a b l i s h e s i n e i t h e r c a s e t h a t m 

i n e q u a l i t y (6 ) h o l d s . I n e q u a l i t y (7) i s s i m i l a r . • 

The above i n e q u a l i t i e s t o g e t h e r w i t h (4) i m p l y t h a t a commodi ty t r a d e r 

w i l l a c c e p t a r e a l commod i ty i f and o n l y i f i t p r o v i d e s h im w i t h p o s i t i v e 

u t i l i t y , 

1 i f z < x 
(8 ) { X I I Z _- X 

0 i f z > x 

and t h a t a c c e p t e d c o m m o d i t i e s a r e consumed i m m e d i a t e l y . A l s o , a t l e a s t i n 

t he r e l e v a n t c a s e where m > 0 ( w h i c h r e q u i r e s > i f i t i s g o i n g t o be 

c o n s i s t e n t w i t h e q u i l i b r i u m ) , t h e s e i n e q u a l i t i e s t o g e t h e r w i t h (5) i m p l y 

t h a t a money t r a d e r w i l l a c c e p t a r e a l commodi ty i f and o n l y i f i t " p r o v i d e s 

h im w i t h p o s i t i v e u t i l i t y , 

(9 ) a ( z ) 
m 

1 i f z £ x 

0 i f z > x 

and t h a t a c c e p t e d c o m m o d i t i e s a r e i m m e d i a t e l y consumed. When a l l a g e n t s use 
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t h e s e t r a d i n g s t r a t e g i e s , t he p r o b a b i l i t y t h a t r a n d o m l y s e l e c t e d commodi ty 

o r money t r a d e r s a c c e p t any good w i s A ^ — A ^ — p r o b ( z < x ) — x , g i v e n the 

4 

u n i f o r m d i s t r i b u t i o n o f t y p e s . 

B a s e d on t he above r e s u l t s , we c a n now w r i t e B e l l m a n ' s e q u a t i o n s 

i n a much s i m p l i f i e d f o r m : 

(10) r V Q - c r ( V 1 - V 0 ) 

(11) r V . - 0 ( l - m ) x 2 ( U - e + V n - V . ) + 0mx max w(V - V . ) 
1 U 1 m l 

IT 

(12) rV - max • j / 9 ( l - m ) n x ( U - e + V . - V ) , r V . i . 
m (_ (J m UJ 

A c c o r d i n g t o ( 1 1 ) , commodi ty t r a d e r s e x p e c t t o meet o t h e r commodi ty t r a d e r s 

a t t he r a t e / 9 ( l - m ) , and consume i f and o n l y i f e a c h wan ts t he o t h e r ' s g o o d , 

2 

w h i c h o c c u r s p r o b a b i l i t y x , w h i l e t h e y e x p e c t t o meet money t r a d e r s a t r a t e 

/9m, who want t h e i r goods w i t h p r o b a b i l i t y x , whereupon t h e y must choose a 

p r o b a b i l i t y w o f a c c e p t i n g money. A c c o r d i n g t o ( 1 2 ) , money t r a d e r s e x p e c t 

t o meet commodi ty t r a d e r s a t r a t e ^ ( 1 - m ) , who want t h e i r money w i t h 

p r o b a b i l i t y II, whereupon t h e y consume w i t h p r o b a b i l i t y x , u n l e s s t h e y d e c i d e 

to t a k e a d v a n t a g e o f f r e e d i s p o s a l and i m m e d i a t e l y s w i t c h to p r o d u c t i o n . 

These r e s u l t s i m p l y t h a t r e a l c o m m o d i t i e s a r e n e v e r a c c e p t e d o n l y t o be 
t r a d e d a g a i n l a t e r , o r t h a t t h e r e i s no commodi ty money, i n t he c l a s s o f 
e q u i l i b r i a c o n s i d e r e d h e r e . T h i s i s n o t t o s a y t h a t t h e r e c o u l d n o t be an 
e q u i l i b r i u m o u t s i d e o f t h i s c l a s s , where some c o m m o d i t i e s a r e u s e d as med ia 
o f e x c h a n g e . A c l o s e l y r e l a t e d mode l w i t h a f i n i t e number o f t y p e s t h a t 
l e n d s i t s e l f t o the s t u d y o f commodi ty money was p r e s e n t e d i n K i y o t a k i and 
W r i g h t ( 1 9 8 9 ) , and has s i n c e b e e n e x t e n d e d i n K e h o e , K i y o t a k i and W r i g h t 
( 1 9 8 9 ) , A i y a g a r i and W a l l a c e ( 1 9 8 9 , 1 9 9 0 ) , and M a r i m o n , M c G r a t t e n and 
S a r g e n t ( 1 9 9 0 ) . 
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T h i s dynamic p rog ram d e s c r i b e s an i n d i v i d u a l ' s c h o i c e o f it (and t he 

f r e e d i s p o s a l d e c i s i o n ) as a b e s t r e s p o n s e t o t he economy-w ide v a l u e o f II, 

c o n d i t i o n a l on h i s e x p e c t a t i o n s c o n c e r n i n g m. We c a l l t h i s t h e conditional 

best response correspondence, and w r i t e n - i r ( I I ,m). I t s p r o p e r t i e s may be 

d i s t i l l e d by s u b t r a c t i n g ( 1 1 ) f r om ( 1 2 ) to y i e l d 

( 1 3 ) V M - max J V q , + K(II-x)j, 

where K - 0 ( l - m ) x ( U - e + V ( ) - V 1 ) / ( r + / J x n ) > 0 f o r a l l m < 1 . C l e a r l y , ( 1 1 ) 

i m p l i e s t h a t a commodi ty t r a d e r w i l l a c c e p t money i f and o n l y i f e x c e e d s 

; t h e r e f o r e , f o r a l l m < 1 , ( 1 3 ) i m p l i e s : 

( 1 4 ) *(n,m) -

( l ) i f n > x 

[ 0 , 1 ] i f n - x 

( 0 ) i f n < x 

A s shown i n F i g u r e 1 , t h e c o n d i t i o n a l b e s t r e s p o n s e c o r r e s p o n d e n c e a l w a y s 

has t h r e e f i x e d p o i n t s : II - 0 , x , and 1 . 

These f i x e d p o i n t s a r e Nash e q u i l i b r i a c o n d i t i o n a l on t he e x p e c t a t i o n 

o f m b e i n g f i x e d . I n c a s e II - 0 , money i s v a l u e l e s s and w i l l be f r e e l y 

d i s p o s e d o f , w h i c h i m p l i e s m - 0 . H e n c e , t h e r e e x i s t s a u n i q u e nonmone ta ry 

r a t i o n a l e x p e c t a t i o n s e q u i l i b r i u m . To c o n s i d e r the c a s e w i t h II > 0 and m > 

0 , i m a g i n e t h a t i n d i v i d u a l s have some c o n j e c t u r e abou t t he f r a c t i o n s o f t he 

p o p u l a t i o n who a r e p r o d u c e r s , commodi ty t r a d e r s , and money t r a d e r s i n t he 

economy, s a y N n , N . , and N , w h i c h t h e y u s e t o compute m - N /(N..+N ) . F o r 
u i m m 1 m 

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

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

e q u a l s t he f l o w i n t o the p r o d u c t i o n p r o c e s s , 

( 1 5 ) a - ( l - N . - N ) - * (m, I I ) - (N .+N ) , 
1 m 1 m 
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where #(m,II) • /9( l -m) [ ( l - m ) x +mllx] i s c o n s u m p t i o n p e r t r a d e r p e r u n i t t i m e . 

S i m p l e a l g e b r a i m p l i e s t h a t ( 1 5 ) i s e q u i v a l e n t t o 

< 1 6> M " o ^ n ) - " ( m ' n ) -

T h u s , e x p e c t a t i o n s a r e r a t i o n a l i f and o n l y i f M — j i ( m , n ) . ^ 

P r o p o s i t i o n 1 : G i v e n 0 < M < 1 , t h e r e e x i s t s a u n i q u e p u r e m o n e t a r y r a t i o n a l 

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

P r o o f : The f u n c t i o n / i ( - ) d e f i n e d i n ( 1 6 ) s a t i s f i e s M ( 0 , I I ) - 0 , J J ( I . I I ) - 1 , 

and dp/dm > 0 . T h e r e f o r e , f o r any M 6 ( 0 , l ) and II > 0 t h e r e e x i s t s a u n i q u e 

v a l u e o f m > 0 s u c h t h a t M - /x(ra, I I ) . I n p a r t i c u l a r , g i v e n M, t h e r e i s a 

u n i q u e m s u c h t h a t M - j i ( m , l ) , and t h e r e f o r e t h e r e i s a u n i q u e m c o n s i s t e n t 

w i t h II — 1 and r a t i o n a l e x p e c t a t i o n s . S i m i l a r l y , g i v e n M, t h e r e i s a u n i q u e 

m s u c h t h a t M — ^ ( m , x ) , and t h e r e f o r e t h e r e i s a u n i q u e m c o n s i s t e n t w i t h IT 

- x and r a t i o n a l e x p e c t a t i o n s . • 

The p u r e m o n e t a r y e q u i l i b r i u m i s d e p i c t e d i n F i g u r e 2 . B e c a u s e money 

i s u n i v e r s a l l y a c c e p t a b l e , money t r a d e r s consume whenever t h e y meet someone 

N o t e t h a t 4> i s t he r a t e a t w h i c h a r e p r e s e n t a t i v e t r a d e r meets commod i ty 
t r a d e r s , £ ( l - m ) , t i m e s t h e p r o b a b i l i t y t h a t he h a s a r e a l commod i ty and a 
d e a l i s consummated , ( l - m ) x , p l u s t he p r o b a b i l i t y t h a t he h a s money and a 
d e a l i s consummated , mITx. 

^ We c a n e q u i v a l e n t l y d e f i n e a mapp ing f r om e x p e c t e d m to a c t u a l m and l o o k 
f o r i t s f i x e d p o i n t s , w h i c h may seem more d i r e c t , b u t t u r n s ou t t o i n v o l v e 
s l i g h t l y more c o m p l i c a t e d a l g e b r a . I n e i t h e r c a s e , the d i s t r i b u t i o n i s 
c o m p l e t e l y c h a r a c t e r i z e d by one e q u a t i o n i n one unknown, e v e n t h o u g h t h e r e 
a r e t h r e e s t a t e s , b e c a u s e o f t he two i d e n t i t i e s N . - 1 - N , - N and N - M. 

0 1 m m 
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who h a s a commodi ty t h e y w a n t , w h i l e commodi ty t r a d e r s consume o n l y i f t h e y 

meet someone who h a s a commodi ty t h e y want and a l s o wan ts t he commodi ty t h e y 

h a v e . T h i s i s p r e c i s e l y J e v o n s (1875) " d o u b l e c o i n c i d e n c e o f w a n t s " p r o b l e m 

w i t h d i r e c t b a r t e r , w h i c h a u n i v e r s a l l y a c c e p t a b l e medium o f exchange 

a v o i d s . U n i v e r s a l a c c e p t a b i l i t y makes t h e e x p e c t e d u t i l i t y o f t r a d i n g u s i n g 

money g r e a t e r t h a n t he e x p e c t e d u t i l i t y o f t r a d i n g u s i n g d i r e c t b a r t e r ; b u t 

when t he e x p e c t e d u t i l i t y o f t r a d i n g u s i n g money e x c e e d s t he e x p e c t e d 

u t i l i t y o f b a r t e r any r a t i o n a l t r a d e r w i l l a l w a y s a c c e p t money. U n i v e r s a l 

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

I n t h e m i x e d mone ta r y e q u i l i b r i u m , on t he o t h e r h a n d , money i s a c c e p t e d 

w i t h t he same p r o b a b i l i t y as a r e a l commod i t y . T h i s makes a g e n t s 

i n d i f f e r e n t b e t w e e n u s i n g money and b a r t e r , and t h e r e f o r e we c a n s e t II - x 

f o r a l l a g e n t s , o r e q u i v a l e n t l y , we can s e t II - 1 f o r a f r a c t i o n x o f t h e 

a g e n t s and s e t II - 0 f o r t he r e s t (so t h a t some a g e n t s a l w a y s t a k e money 

w h i l e o t h e r s a l w a y s i n s i s t upon r e a l c o m m o d i t i e s ) . I n e i t h e r c a s e , t he u s e 

o f money does n o t a m e l i o r a t e t he d o u b l e c o i n c i d e n c e p r o b l e m . To t he 

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

i s o m o r p h i c t o t he nonmone ta r y e q u i l i b r i u m o f a n o t h e r economy, where the 

a r r i v a l r a t e i n t he t r a d i n g s e c t o r i s r e d u c e d f r om 0 t o 0 (1 -m) (a r e s u l t 

t h a t p r o v e s q u i t e u s e f u l b e l o w ) . Hence , a c u r r e n c y t h a t i s o n l y p a r t i a l l y 

a c c e p t a b l e c a n make t r a d e more d i f f i c u l t t h a n no c u r r e n c y a t a l l . 
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I I I . S p e c i a l i z a t i o n 

An i n s i g h t d a t i n g b a c k a t l e a s t t o Adam S m i t h i s t h a t s p e c i a l i z a t i o n i s 

l i m i t e d by t he e x t e n t o f m a r k e t , and t h a t t he u s e o f money e n c o u r a g e s 

s p e c i a l i z a t i o n by e n l a r g i n g t he e x t e n t o f m a r k e t . ^ I n o r d e r t o f o r m a l i z e 

one a s p e c t o f t h i s i d e a , we i n t r o d u c e a t r a d e - o f f b e t w e e n t he a r r i v a l r a t e 

o f p r o d u c t i o n o p p o r t u n i t i e s and t he p r o p o r t i o n o f a g e n t s t h a t c a n e n j o y any 

p a r t i c u l a r g o o d : a - a ( x ) , where a ' < 0 . The i d e a i s t h a t s p e c i a l i z i n g by 

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

"When t he d i v i s i o n o f l a b o u r h a s b e e n once t h o r o u g h l y e s t a b l i s h e d , i t i s 
b u t a v e r y s m a l l p a r t o f a man ' s wants w h i c h t he p r o d u c e o f h i s own l a b o u r 
c a n s u p p l y . He s u p p l i e s t he f a r g r e a t e r p a r t o f them by e x c h a n g i n g t h a t 
s u r p l u s p a r t o f t he p r o d u c e o f h i s own l a b o u r , w h i c h i s o v e r and above h i s 
own c o n s u m p t i o n , f o r s u c h p a r t s o f t he p r o d u c e o f o t h e r m e n ' s l a b o u r as he 
h a s o c c a s i o n f o r . E v e r y man t h u s l i v e s by e x c h a n g i n g , o r becomes i n some 
measure a m e r c h a n t , and t he s o c i e t y i t s e l f grows to be what i s p r o p e r l y a 
c o m m e r c i a l s o c i e t y . 

" B u t when t he d i v i s i o n o f l a b o u r f i r s t b e g a n t o t a k e p l a c e , t h i s power 
o f e x c h a n g i n g must f r e q u e n t l y have been v e r y much c l o g g e d and e m b a r r a s s e d i n 
i t s o p e r a t i o n s . One man, we s h a l l s u p p o s e , has more o f a c e r t a i n commodi ty 
t h a n he h i m s e l f h a s o c c a s i o n f o r , w h i l e a n o t h e r has l e s s . The f o r m e r 
c o n s e q u e n t l y w o u l d be g l a d t o d i s p o s e o f , and t he l a t t e r t o p u r c h a s e , a p a r t 
o f t h i s s u p e r f l u i t y . B u t i f t h i s l a t t e r s h o u l d chance t o have n o t h i n g t h a t 
t he f o r m e r s t a n d s i n need o f , no exchange c a n be made be tween them. . . . I n 
o r d e r t o a v o i d t he i n c o n v e n i e n c y o f s u c h s i t u a t i o n s , e v e r y p r u d e n t man i n 
e v e r y p e r i o d o f s o c i e t y , a f t e r t he f i r s t e s t a b l i s h m e n t o f t h e d i v i s i o n o f 
l a b o u r , must n a t u r a l l y have e n d e a v o u r e d to manage h i s a f f a i r s i n s u c h a 
manner , as t o have a t a l l t i m e s by h i m , b e s i d e s t he p e c u l i a r p r o d u c e o f h i s 
own i n d u s t r y , a c e r t a i n q u a n t i t y o f some one commodi ty o r o t h e r , s u c h as he 
Imag ined few p e o p l e wou ld be l i k e l y to r e f u s e i n exchange f o r t he p r o d u c e o f 
t h e i r i n d u s t r y . " ( S m i t h 1776 , 2 2 - 2 3 ) . 

S m i t h goes on t o d i s c u s s t he p r o p e r t i e s o f m e t a l s t h a t l e a d them t o be 
c h o s e n a l m o s t u n i v e r s a l l y as m e d i a o f e x c h a n g e , f o c u s i n g m a i n l y on t h e i r 
d i v i s i b i l i t y . A much more c o m p r e h e n s i v e e a r l y d i s c u s s i o n o f the v a r i o u s 
d e s i r a b l e i n t r i n s i c p r o p e r t i e s o f money i s p r o v i d e d b y Menger ( 1 8 9 2 ) . I n 
t h i s p a p e r , we a b s t r a c t f r om a l l i s s u e s r e l a t i n g t o t h e s e i n t r i n s i c 
p r o p e r t i e s and f o c u s e x c l u s i v e l y on t he endogenous p r o p e r t y o f m a r k e t a b i l i t y 
(what Menger c a l l e d " s a l e a b i l i t y " ) . We a l s o n o t e t h a t S m i t h s u g g e s t e d 
i n d i v i d u a l s s h o u l d s p e c i a l i n p r o d u c t i o n b u t g e n e r a l i z e i n c o n s u m p t i o n . Our 
mode l i s e a s i l y r e i n t e r p r e t e d as one i n w h i c h an a g e n t a l w a y s p r o d u c e s t he 
same o u t p u t , b u t o v e r t ime consumes a l l g o o d s , i f we assume h i s i d e a l good 
i s g i v e n by a random draw f rom the s e t o f c o m m o d i t i e s a f t e r p r o d u c t i o n . 
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may be w i l l i n g t o consume y o u r o u t p u t and hence r e d u c e s i t s m a r k e t a b i l i t y , 

b u t i n c r e a s e s p r o d u c t i v i t y i n the s e n s e o f o u t p u t p e r o f u n i t t i m e i n t he 
g 

p r o d u c t i o n p r o c e s s . 

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

makes a s p e c i a l i z a t i o n d e c i s i o n b y c h o o s i n g x , and t h e r e f o r e a, t a k i n g as 

g i v e n t he d e c i s i o n s o f o t h e r s as r e f l e c t e d i n t he economy-w ide c h o i c e X . We 

r e s t r i c t a t t e n t i o n f o r t he moment t o p u r e m o n e t a r y e q u i l i b r i a , by l o o k i n g 

f o r e q u i l i b r i a w i t h II - 1. By a rguments a n a l o g o u s t o t h o s e i n t h e p r e v i o u s 

s e c t i o n , B e l l m a n ' s e q u a t i o n s a r e now 

(17) r V Q - max | o ( x ) [ V l ( x ) - V Q j j 

( 18 ) r V x ( x ) - / 3 ( l - m ) X x [ U - e + V 0 - V 1 ( x ) ) ] + / J m x f V ^ V ^ x ) ] 

(19) r V - £ ( l - m ) X ( U - < + V . - V ) . 
m O m 

N o t i c e t h a t t he v a l u e f u n c t i o n f o r a commodi ty t r a d e r V ^ ( x ) depends on t he 

s p e c i a l i z a t i o n d e c i s i o n c a r r i e d o v e r as a s t a t e v a r i a b l e f r om the p r o d u c t i o n 

p r o c e s s . I n p a r t i c u l a r , (18) y i e l d s 

( 2 0 ) V i ( x ) " r ^ l ' m ) x x W [ U - V V * > ] > ° -

The f i r s t o r d e r c o n d i t i o n f o r t he i n d i v i d u a l ' s m a x i m i z i n g c h o i c e o f x 

g i v e n t h e economy-w ide v a l u e X i s f o u n d b y d i f f e r e n t i a t i n g ( 1 7 ) , 

An a l t e r n a t i v e a p p r o a c h w o u l d be to assume t h a t s p e c i a l i z e d o u t p u t c a n be 
s o l d a t a h i g h e r p r i c e . Our a p p r o a c h ( m o d e l i n g g r e a t e r s p e c i a l i z a t i o n as 
l e a d i n g to g r e a t e r p r o d u c t i v i t y ) c a p t u r e s the e s s e n c e o f t he i d e a and s t i l l 
a l l o w s us t o m a i n t a i n t he t r a c t a b i l i t y o f t he o n e - f o r - o n e exchange 
f r amework . K i n g and P l o s s e r (1986) and C o l e and S tockman (1987) a r e o t h e r 
r e c e n t a t t e m p t s to mode l t he i n t e r a c t i o n be tween money and s p e c i a l i z a t i o n . 
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(21) a' ( x ) [ V 1 ( x ) - V Q ] + Q ( X ) V ' 1 ( X ) - 0 . 

The f i r s t t e rm r e f l e c t s the m a r g i n a l c o s t o f i n c r e a s i n g x , w h i c h l o w e r s t he 

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

m a r k e t a b i l i t y . S u b s t i t u t i n g (20) i n t o (21) and t h e n s e t t i n g X - x y i e l d s 

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

t he s a k e o f i l l u s t r a t i o n , c o n s i d e r t he examp le 

(22) a - o ( x ) - x ' V , 

where rj > 0 . I n t h i s c a s e t he s y m m e t r i c e q u i l i b r i u m c o n d i t i o n r e d u c e s t o 

- n 

(23) T, - V K m . x ) . 
r + £ ( l - m ) x +/3mx 

I f 1+r < T)(T+{3) , t h e r e e x i s t s a u n i q u e x e ( 0 , l ) s a t i s f y i n g rj - ^ ( m , x ) f o r any 

m e ( 0 , l ) ; o t h e r w i s e , x - 1 and e v e r y good t h a t i s p r o d u c e d i s 100 p e r c e n t 

m a r k e t a b l e , a l t h o u g h p r o d u c t i v i t y i s l o w . 

I n c a s e 1+r < r](r+/3) , the l o c u s o f p o i n t s i n (x ,m) s p a c e s a t i s f y i n g 

(23) i s downward s l o p i n g , a s shown i n F i g u r e 3 . F u r t h e r , the r a t i o n a l 

e x p e c t a t i o n s c o n d i t i o n c a n now be w r i t t e n 

(24) M - om/ (a+* ) - M(m,x) 

2 

where ^ - /3( l -m) [ ( l - m ) x +mx] , a s i n t he p r e v i o u s s e c t i o n . The l o c u s o f 

p o i n t s s a t i s f y i n g (24) i s upward s l o p i n g , as shown. G i v e n M, t h e r e i s a 

u n i q u e p o i n t ( m , x ) € ( 0 , l ) x ( 0 , 1 ) where t he c u r v e s c r o s s , and t h e r e f o r e a 

u n i q u e p u r e mone ta r y r a t i o n a l e x p e c t a t i o n s e q u i l i b r i u m w i t h endogenous 

s p e c i a l i z a t i o n . An i n c r e a s e i n M s h i f t s t he M - n(m,x) c u r v e u p w a r d . 

Hence , an i n c r e a s e i n the s u p p l y o f r e a l b a l a n c e s r e d u c e s x and i n c r e a s e s a . 
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We c o n c l u d e t h a t more e x t e n s i v e use o f money, by l o w e r i n g t h e m a r g i n a l g a i n 

t o m a r k e t a b i l i t y , l e a d s to an i n c r e a s e i n s p e c i a l i z a t i o n a n d p r o d u c t i v i t y . 

An i n c r e a s e i n the a r r i v a l r a t e 0 s h i f t s b o t h c u r v e s i n F i g u r e 3 t o the 

l e f t , a g a i n i n c r e a s i n g s p e c i a l i z a t i o n and p r o d u c t i v i t y . I n f a c t , as fl 

becomes l a r g e , x a p p r o a c h e s z e r o , and s p e c i a l i z a t i o n becomes c o m p l e t e . As 

t h i s h a p p e n s , t he r a t i o o f t he vo lume o f b a r t e r t o m o n e t a r y t r a n s a c t i o n s , 

2 2 
£ ( l - m ) x / [ / 3m( l -m)x ] - ( l - m ) x / m , a p p r o a c h e s z e r o , s i n c e t h e p r o b a b i l i t y o f a 

2 

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

m o n e t a r y exchange d e c r e a s e s o n l y i n p r o p o r t i o n t o x . H e n c e , C l o w e r ' s ( 1 9 6 5 ) 

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

l i t t l e d i r e c t b a r t e r — "money buys goods and goods buy money; b u t goods do 

n o t buy g o o d s " - c a n be mode led e n d o g e n o u s l y , w i t h o u t i m p o s i n g the 

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

e n d o g e n o u s l y i s t h a t ou r mode l p r e d i c t s b a r t e r w i l l r e s u r f a c e i f some change 

i n t he economy s i g n i f i c a n t l y r e d u c e s the d e s i r a b i l i t y o f f i a t money, s u c h as 

a t a x . 

F i n a l l y , we r e c a l l f r om P r o p o s i t i o n 1 t h a t f o r any g i v e n M the economy 

a c t u a l l y has t h r e e e q u i l i b r i a . The nonmonetary e q u i l i b r i u m i s e q u i v a l e n t to 

t he m o n e t a r y e q u i l i b r i u m when M -* 0 , and t h e r e f o r e , we c a n c o n c l u d e t h a t t he 

d e g r e e o f s p e c i a l i z a t i o n i n t he economy i s a l w a y s g r e a t e r i n p u r e mone ta r y 

e q u i l i b r i u m t h a n i n i t s nonmone ta ry e q u i l i b r i u m . A l s o , t h e m i x e d m o n e t a r y 

e q u i l i b r i u m i s e q u i v a l e n t t o a nonmone ta ry e q u i l i b r i u m i n a n o t h e r economy 

w i t h a r e d u c e d v a l u e o f /S, as d i s c u s s e d a t t he end o f the p r e v i o u s s e c t i o n . 

T h e r e f o r e , t he d e g r e e o f s p e c i a l i z a t i o n i s e v e n l o w e r i n t h e m i x e d mone ta r y 

e q u i l i b r i u m t h a n i n t he nonmone ta ry e q u i l i b r i u m . 

We summar ize t he r e s u l t s o f t h i s s e c t i o n i n t he f o l l o w i n g s t a t e m e n t . 
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P r o p o s i t i o n 2 : T h e r e e x i s t s a u n i q u e p u r e m o n e t a r y r a t i o n a l e x p e c t a t i o n s 

e q u i l i b r i u m w i t h endogenous s p e c i a l i z a t i o n , w i t h x < 1 i f and o n l y i f 1+r < 

r)(x+0) . An i n c r e a s e i n M i n c r e a s e s s p e c i a l i z a t i o n . An i n c r e a s e i n 0 

i n c r e a s e s s p e c i a l i z a t i o n , and the r a t i o o f b a r t e r t o m o n e t a r y exchange 

v a n i s h e s a s 0 become l a r g e . G i v e n M and 0, t he nonmone ta ry e q u i l i b r i u m has 

l e s s s p e c i a l i z a t i o n t h a n t he p u r e mone ta r y e q u i l i b r i u m , b u t more t h a n t h e 

m i x e d mone ta r y e q u i l i b r i u m . 
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I V . D u a l F l a t C u r r e n c y Reg imes 

I n some e c o n o m i e s , we seem t o o b s e r v e more t h a n one t y p e o f f i a t money 

i n s i m u l t a n e o u s c i r c u l a t i o n ; f o r e x a m p l e , i n c e r t a i n c o u n t r i e s , t h e r e can be 

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

9 

as med ia o f e x c h a n g e , a l t h o u g h t he l a t t e r may o n l y be p a r t i a l l y a c c e p t a b l e . 

I n t h i s s e c t i o n we i n v e s t i g a t e t he i s s u e o f d u a l f i a t c u r r e n c y e q u i l i b r i a , 

and p r o v i d e an examp le where one t y p e o f f i a t money i s g e n e r a l l y a c c e p t a b l e 

w h i l e a s e c o n d i s p a r t i a l l y a c c e p t a b l e . ^ To s i m p l i f y t h e p r e s e n t a t i o n , we 

o n l y c o n s i d e r t he c a s e where a and x a r e f i x e d e x o g e n o u s l y . The argument i s 

b a s e d on t he o b s e r v a t i o n t h a t a m i x e d mone ta r y e q u i l i b r i u m i s i s o m o r p h i c to 

a nonmone ta ry e q u i l i b r i u m i n a n o t h e r economy w i t h a r e d u c e d a r r i v a l r a t e , 

and t h e r e i s a l w a y s room f o r a g e n e r a l l y a c c e p t a b l e medium o f exchange i n 

s u c h an economy. 

F o r i n s t a n c e , i t i s common f o r C a n a d i a n d o l l a r s t o c i r c u l a t e j u s t o v e r the 
U . S . b o r d e r , and v i c e - v e r s a , a l t h o u g h t he f o r e i g n c u r r e n c y i s c e r t a i n l y n o t 
u n i v e r s a l l y a c c e p t a b l e . 

^ The famous b i m e t a l i s m d e b a t e s were c o n c e r n e d w i t h w h e t h e r i t i s d e s i r a b l e 
t o have one o r two m o n i e s , and i n p a r t i c u l a r , w h e t h e r we s h o u l d u s e g o l d , 
s i l v e r , o r b o t h . As K i n d l e b e r g e r (1984) d e s c r i b e s t h i n g s , i t was t h o u g h t 
t h a t g o l d and s i l v e r c o i n s were r e q u i r e d to f a c i l i t a t e d i f f e r e n t s i z e 
p u r c h a s e s , b u t i f b o t h c i r c u l a t e d , s t a b i l i t y i n t h e i r r e l a t i v e p r i c e s was 
n e c e s s a r y f o r t he " e f f i c i e n t d i s c h a r g e o f t he u n i t - o f - a c c o u n t f u n c t i o n " ( p . 
5 5 ) . E s t a b l i s h m e n t o f o f f i c i a l m i n t p r i c e s f o r t he two m e t a l s was s u p p o s e d 
to s t a b i l i z e t h e i r m a r k e t p r i c e s ; more o f t e n , h o w e v e r , f l u c t u a t i o n s i n 
m a r k e t p r i c e s " d e s t a b i l i z e d t he m i n t p r i c e t h r o u g h t he w o r k i n g s o f G r e s h a m ' s 
l a w " ( p . 5 6 ) . 

Such d e b a t e s r e v o l v e a l m o s t e x c l u s i v e l y a r o u n d m o n e y ' s r o l e as a u n i t 
o f a c c o u n t . K i n d l e b e r g e r r e f l e c t s the c o n v e n t i o n a l wisdom when he a r g u e s 
t h a t "The m e d i u m - o f - e x c h a n g e f u n c t i o n o f money c a n t o l e r a t e more t h a n one 
money w i t h o u t t o o much t r o u b l e ; the u n i t - o f - a c c o u n t f u n c t i o n c a n n o t " ( p . 
55) . A l t h o u g h t he e q u i l i b r i u m a n a l y z e d i n t h i s s e c t i o n has n o t h i n g t o s a y 
a b o u t exchange r a t e i n s t a b i l i t y , i t does p r o v i d e an examp le where h a v i n g two 
m o n i e s t h a t a r e t r e a t e d a s y m m e t r i c a l l y has i m p o r t a n t i m p l i c a t i o n s f o r 
m o n e y ' s r o l e as a medium o f e x c h a n g e . 
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Assume t h a t t h e r e a r e now two c o l o r s o f f i a t money, r e d and b l u e , whose 

s u p p l i e s a r e f i x e d a t and w i t h M^+Mg < 1 . We c o n t i n u e t o assume t h a t 

money i s i n d i v i s i b l e and the a g e n t c a n c a r r y o n l y one u n i t o f e i t h e r r e d 

money, b l u e money, o r r e a l c o m m o d i t i e s a t a t i m e . L e t m^ and m^ deno te 

a g e n t s e x p e c t a t i o n s c o n c e r n i n g t he p r o p o r t i o n s o f r e d money t r a d e r s and b l u e 

money t r a d e r s i n t he economy, and m^ - 1-m^-nig t he e x p e c t e d p r o p o r t i o n o f 

commodi ty t r a d e r s . L e t t he economy-w ide p r o b a b i l i t y o f commod i ty t r a d e r s 

a c c e p t i n g r e d money and b l u e money be 11^ and 11^. A r e p r e s e n t a t i v e a g e n t ' s 

dynamic p rog ramming p r o b l e m c a n t h e n be d e s c r i b e d by t he f o l l o w i n g v e r s i o n s 

o f B e l l m a n ' s e q u a t i o n s : 

(25) r V Q - a ( V 1 - V Q ) 

(26) vV1 - ^ m c x 2 ( U - « + V 0 - V 1 ) + fim^x max * R ( V R - V 1 ) + ^m f i x max ffOyV^ 

* R * B 

(27) r V R - ^ m c x n R ( U - , + V 0 - V R ) 

(28) r V f i - / 3 m c x I I B ( U - < + V 0 - V B ) . 

No te t h a t we a r e a s s u m i n g i n (27) and (28) t h a t n e i t h e r money w i l l be 

d i s p o s e d o f ; i t i s o b v i o u s t h a t t h e r e w i l l be e q u i l i b r i a where one c o l o r o f 

money i s n o t a c c e p t e d a t a l l , i n w h i c h c a s e we a r e b a c k t o a one c u r r e n c y 

r eg ime and t he p r e v i o u s r e s u l t s a p p l y . S i m i l a r l y , i t i s o b v i o u s t h a t t h e r e 

w i l l be e q u i l i b r i a where a g e n t s i g n o r e c o l o r and t r e a t the two mon ies 

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

t o c o n c e n t r a t e on g e n u i n e d u a l c u r r e n c y r e g i m e s , i n w h i c h b o t h mon ies 

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

assume 11^ > Ilg > 0 . Note t h a t t h i s i m p l i e s r e d money t r a d e r s w i l l n e v e r 

a c c e p t b l u e money, and so t h e r e i s no t r a d e be tween money h o l d e r s , as i s 

i m p l i c i t i n (27) and ( 2 8 ) . F u r t h e r m o r e , i t i s c l e a r t h a t i f n and IID a r e 
B R 
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b o t h s t r i c t l y l e s s t h a n o n e , t h e n V - V - V w h i c h c a n o n l y be t r u e i f 
R o 1 

r e d money, b l u e money, and r e a l c o m m o d i t i e s a r e a l l e q u a l l y a c c e p t a b l e , 

w h i c h means H_ - I L - X . T h e r e f o r e , t he o n l y p o s s i b l e g e n u i n e two c u r r e n c y 

r eg ime i s one i n w h i c h 1 — IL^ > 11^ > 0 . 

One c a n show f o r any p o s i t i v e m^ and m^, when 1 — IL^ > Ilg > 0 , the 

c o n d i t i o n a l b e s t r e s p o n s e i s to s e t JT_ - 1 and t o s e t x € ( 0 , 1 ) i f and o n l y 
R o 

i f V R - V 1 . Now V R - V n i f and o n l y i f 

r+0xm c+/9mR ' 
(28) n B -

_r+/3xmc+0xmR 

N o t i c e t h a t 1 > n_ > x , so t h a t b l u e money i s l e s s a c c e p t a b l e t h a n r e d money 
D 

b u t more a c c e p t a b l e t h a n r e a l c o m m o d i t i e s . ^ T h u s , l - I L ^ > I T g > 0 i s a Nash 

e q u i l i b r i u m c o n d i t i o n a l on e x p e c t a t i o n s m^ and m^. 

F o r t h e s e e x p e c t a t i o n s to be r a t i o n a l , t h e y must s a t i s f y the steady-

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

(30) a - d - N ^ - M g ) - J f ( m R . » B . l I R . n B ) - ( N 1 + M R + M B ) 

where i n t h i s c a s e ^(n^.mg. IL^. I Ig) - ^ ^ ( m ^ + n ^ H ^ + m g l l g ) ( w h i c h s t i l l h a s t he 

i n t e r p r e t a t i o n as the r a t e o f c o n s u m p t i o n p e r t r a d e r ) . An e q u i v a l e n t 

c o n d i t i o n t o (30) i s 

( 3 D 1% - ^ ( r n ^ / M ) 

Q ^ ( m R , m R M B / M R , n R , n B ) 

T h i s i s b e c a u s e a commodi ty t r a d e r a l w a y s has a chance t o t r a d e up to r e d 
money, w h i l e a b l u e money t r a d e r does n o t , and so t he a c c e p t a n c e p r o b a b i l i t y 
o f b l u e money has t o e x c e e d x i n o r d e r to e q u a l i z e V , and V n . 

1 B 
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12 
w h i c h i s one e q u a t i o n i n t he s i n g l e unknown m^. T h u s , e x p e c t a t i o n s a r e 

r a t i o n a l i f and o n l y i f - ^ ( m ^ . M ^ / M g ) . 

As i n S e c t i o n I I , i t c a n e a s i l y be shown t h a t f o r any and Mg s u c h 

t h a t M^+Mg < 1 , t h e r e e x i s t s a u n i q u e s o l v i n g ( 3 1 ) . T h i s m^, a l o n g w i t h 

m - n ^ M g / M ^ , c o n s t i t u t e s t he u n i q u e r a t i o n a l e x p e c t a t i o n s e q u i l i b r i u m where 

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

e v e r y o n e w i t h some p r o b a b i l i t y l e s s t h a n 1 ( o r e q u i v a l e n t l y , a l w a y s a c c e p t e d 

b y some a g e n t s and n e v e r a c c e p t e d b y o t h e r s ) . As t he d e t a i l s a r e s i m i l a r t o 

t he p r o o f o f P r o p o s i t i o n 1 , we s i m p l y s t a t e t h e r e s u l t . 

P r o p o s i t i o n 3 : F o r any and Mg s u c h t h a t M^+Mg < 1, t h e r e e x i s t s a u n i q u e 

d u a l c u r r e n c y r a t i o n a l e x p e c t a t i o n s e q u i l i b r i u m w i t h 1 - 11^ > Ilg > x . 

To c l o s e t h i s s e c t i o n , suppose t h a t t he two m o n i e s pay f l o w y i e l d s ( i n 

u t i l i t y p e r p e r i o d ) d e s c r i b e d by r a t e s o f r e t u r n and R f i . Then t he 

p e r t u r b a t i o n a rgument i n K i y o t a k i and W r i g h t ( 1 9 9 0 , S e c t i o n IV ) s u g g e s t s 

t h a t i t i s s t i l l p o s s i b l e t o c o n s t r u c t e q u i l i b r i a w i t h II R > I lg, w h e t h e r R^ 

i s g r e a t e r t h a n , e q u a l t o , o r l e s s t h a n R g . The c a s e where R^ < R g , b u t r e d 

money i s s t i l l g e n e r a l l y a c c e p t a b l e w h i l e b l u e money i s o n l y p a r t i a l l y 

a c c e p t a b l e , i s a fo rm o f r a t e o f r e t u r n dominance s t r o n g e r t h a n t h a t 

d i s p l a y e d b y any mode l o f w h i c h we a r e a w a r e . I n t h i s c a s e , a g e n t s u s e one 

o b j e c t as a medium o f exchange e v e n t h o u g h i t b e a r s a l o w e r r a t e o f r e t u r n 

t h a n a n o t h e r o b j e c t , s i m p l y b e c a u s e t he f o r m e r i s more r e a d i l y a c c e p t a b l e . 

T h i s w o u l d seem t o answer H i c k s ' (1935) l o n g s t a n d i n g c h a l l e n g e t o e x p l a i n a 

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

12 
A l t h o u g h t h e r e i s now an a d d i t i o n a l s t a t e , the d i s t r i b u t i o n c a n s t i l l be 

c h a r a c t e r i z e d b y one e q u a t i o n due to t he a d d i t i o n a l i d e n t i t y m^ - rn^Mg/K^. 
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V . W e l f a r e and t h e O p t i m a l Q u a n t i t y o f Money 

I n t h i s s e c t i o n we t a k e up t he i s s u e o f w e l f a r e , and the o p t i m a l 

q u a n t i t y o f money. We b e g i n by d e f i n i n g what seems to be a n a t u r a l s o c i a l 

w e l f a r e f u n c t i o n , 

(32) W - N 0 V Q + N 1 V 1 + N m V m 

(we a l s o c o n s i d e r t he P a r e t o c r i t e r i o n b e l o w ) . T h i s c a n be i n t e r p r e t e d as 

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

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

s t a t e . I t s h o u l d be c l e a r f r om ou r e a r l i e r d i s c u s s i o n s t h a t m i x e d mone ta r y 

e q u i l i b r i a a r e i n e f f i c i e n t , and t h a t t he i n e f f i c i e n c y g e t s wo rse when M 

becomes l a r g e r . ^ T h u s , we c o n c e n t r a t e on p u r e m o n e t a r y e q u i l i b r i a . We a l s o 

14 

f i x a and x e x o g e n o u s l y , and c o n s i d e r o n l y s i n g l e c u r r e n c y e c o n o m i e s . 

W i t h H — * — 1 , e q u a t i o n s ( 1 0 ) - ( 1 2 ) c a n be s o l v e d e x p l i c i t l y f o r the 

r e d u c e d fo rm v a l u e f u n c t i o n s , 

(33) r V Q - A ( U - e ) a [ r x ( l - m ) + r f ] 

(34) rV1 - A ( U - e ) ( a + r ) [ r x ( l - m ) + r f ] 

(35) r V m - A ( U - « ) ( a + r ) [ r ( l - m ) + t f ] 

T h a t i s , W i s g l o b a l l y d e c r e a s i n g i n M i n t he m i x e d mone ta r y e q u i l i b r i u m . 
S i n c e II - x i n t h i s c a s e , money does n o t h i n g t o s p e e d up t r a d e , and s i m p l y 
c rowds o u t r e a l c o m m o d i t i e s . 

14 
I n t h e d u a l c u r r e n c y r e g i m e , the p a r t i a l l y a c c e p t a b l e medium o f exchange 

i s a l s o i n e f f i c i e n t - t h a t i s , W i s g l o b a l l y d e c r e a s i n g i n t he s t o c k o f b l u e 
money - e v e n though b l u e money i s a c c e p t e d w i t h p r o b a b i l i t y s t r i c t l y g r e a t e r 
t h a n x . 
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where A - 0x/{ (a+r ) ( r + £ x ) + £ x [ r x ( l - m ) + ^ ] ) > 0 , and <f> - 0 ( l - m ) x [ ( l - m ) x + m ] > 0 . 

S u b s t i t u t i o n o f t h e s e i n t o (32) i m p l i e s 

(36) rW - ( U - « W / ( Q + 4 ) 

N o t i c e t h a t a ^ / ( a + ^ ) - ( N . + N u ) ^ e q u a l s a g g r e g a t e c o n s u m p t i o n , c o n s i s t e n t 
1 M 

w i t h W m e a s u r i n g s t e a d y s t a t e u t i l i t y . F u r t h e r m o r e , W i s a m o n o t o n i c a l l y 

i n c r e a s i n g f u n c t i o n o f <(>, t he p e r t r a d e r c o n s u m p t i o n r a t e . 

P r o p o s i t i o n 4 : L e t M be t he v a l u e o f t he exogenous f i a t money s u p p l y t h a t 

m a x i m i z e s W i n p u r e mone ta r y e q u i l i b r i u m ; t h e n x > 1 /2 i m p l i e s M ° - 0 , w h i l e 

x < 1/2 i m p l i e s 0 < M ° < 1. 

P r o o f : We f i r s t f i n d t h e v a l u e m° t h a t m a x i m i z e s W w i t h r e s p e c t t o m, and 

t h e n d e t e r m i n e M ° f r om the e q u i l i b r i u m c o n d i t i o n M - /i(m,II) - am/[a+4>(m,Tl) ] . 

R e c a l l t h a t dp/dm > 0 , M ( 0 , 1 ) - 0 , and / * ( 1 , 1 ) - 1; h e n c e , 0 < M ° < 1 i f and 

o n l y i f 0 < m° < 1. Now W i s m a x i m i z e d when 4> i s m a x i m i z e d , and 4> i s 

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

(37) d4>/3m - £ x [ l - 2 x - 2 m ( l - x ) ] , 

we c o n c l u d e t h a t x > 1/2 i m p l i e s m° - 0 and t h e r e f o r e M ° - 0 , w h i l e x < 1/2 

i m p l i e s m° - ( l - 2 x ) / ( 2 - 2 x ) and t h e r e f o r e 0 < M ° < 1. • 

I n t h i s mode l w e l f a r e e v e n t u a l l y must d e c r e a s e w i t h M , b e c a u s e a t M - 1 

t h e r e a r e o n l y money t r a d e r s and no commodi ty t r a d e r s i n t h e economy ' (an 

e x t r e m e c a s e o f " t o o much money c h a s i n g t o o few g o o d s " ) . T h i s r e s u l t s tems 

f rom o u r a s s u m p t i o n t h a t a g e n t s c a n n o t s t o r e money and r e a l c o m m o d i t i e s 
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s i m u l t a n e o u s l y . The l e s s o b v i o u s and more i n t e r e s t i n g p a r t o f P r o p o s i t i o n 4 

i s t h a t , i n s p i t e o f t h i s a s s u m p t i o n , w h i c h seems t o be u n f a v o r a b l e t o t he 

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

imp rove w e l f a r e as l o n g as t a s t e s v a r y enough a c r o s s p e o p l e . E x a c t l y how 

much t a s t e s have t o d i f f e r i s d e s c r i b e d b y t he s u r p r i s i n g l y s i m p l e r e s u l t 

t h a t x must be l e s s t h a n 1 / 2 . F u r t h e r m o r e , i t i s e a s y t o show t h a t a 

s m a l l e r v a l u e o f x , w h i c h makes t he d o u b l e c o i n c i d e n c e p r o b l e m more 

d i f f i c u l t , n e c e s s a r i l y e n t a i l s a g r e a t e r v a l u e o f M ° . 

So f a r we have b e e n a s s u m i n g t h a t f i a t money i s i n d i v i s i b l e , and 

t h e r e f o r e t he exchange o f money f o r a r e a l commod i ty i s a l w a y s o n e - f o r - o n e . 

I n o r d e r t o p u r s u e the w e l f a r e i s s u e s i n more d e t a i l , we now m o d i f y t h i s 

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

r e m a i n i n d i v i s i b l e ) . We l o o k f o r e q u i l i b r i a where e a c h money t r a d e r c a r r i e s 

P u n i t s o f c a s h , a l l P u n i t s a r e r e q u i r e d to p u r c h a s e one r e a l commod i ty ( s o 

t h a t P i s t he a g g r e g a t e p r i c e l e v e l ) , and r e a l b a l a n c e s a r e M - S / P , g i v e n 

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

c h a r a c t e r i z i n g ou tcomes w i t h M e x o g e n o u s ; b u t i f we a l t e r n a t i v e l y assume 

t h a t S i s e x o g e n o u s , we need to impose an a d d i t i o n a l e q u i l i b r i u m c o n d i t i o n 

t o p i n down P and M. One c a n t h e n s t u d y t he w e l f a r e p r o p e r t i e s o f any 

p a r t i c u l a r method o f s e l e c t i n g t he n o m i n a l p r i c e l e v e l . 

C o n s i d e r a method u s e d by Diamond (1984) i n h i s c a s h - i n - a d v a n c e m o d e l , 

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

a money t r a d e r and a commodi ty t r a d e r a r e e q u a l i z e d whenever an exchange i s 

i s made be tween them, 

(38) V - V - U - « + V . - V . 
m l 0 m 

We c a l l t h i s a s p l i t - t h e - s u r p l u s e q u i l i b r i u m , s i n c e i t e q u a l l y d i v i d e s the 

t o t a l s u r p l u s g e n e r a t e d when a money t r a d e r mee ts a commodi ty t r a d e r w i t h a 
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good the f o r m e r has n e e d o f . ^ I f we s u b s t i t u t e ( 3 3 ) - ( 3 5 ) i n t o ( 3 8 ) , t he 

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

(39) m* - ( l - 2 x ) / ( 2 - 2 x ) - r / 2 / 3 x ( l - x ) , 

w h i c h i s p o s i t i v e i f and o n l y i f r < £ x ( l - 2 x ) , a r e s t r i c t i o n we impose f o r 

t h e r e m a i n d e r o f t h e d i s c u s s i o n . T h i s i m p l i e s M* - /j(m , 1 ) , and t h e r e f o r e , 

* * 
P - S /M f o r any exogenous s u p p l y o f n o m i n a l b a l a n c e s S . 

R e c a l l t h a t t he v a l u e o f m t h a t m a x i m i z e s W i s m° — ( l - 2 x ) / ( 2 - 2 x ) , and 

* o 

t h e r e f o r e , m < m . T h i s means t he s p l i t - t h e - s u r p l u s e q u i l i b r i u m a l w a y s 

y i e l d s a l o w e r v a l u e o f m - t h u s , a l o w e r v a l u e o f M , and a h i g h e r v a l u e o f 

P f o r any g i v e n S — t h a n t h a t w h i c h m a x i m i z e s w e l f a r e . However , c o n s i d e r 

t h e i n d i v i d u a l v a l u e f u n c t i o n s and ( V Q i s p r o p o r t i o n a l to , and need 

n o t be c o n s i d e r e d i n d e p e n d e n t l y ) . I t i s n o t d i f f i c u l t t o c h e c k t h a t b o t h 

a r e c o n c a v e , and t h a t i s i n c r e a s i n g b u t i s d e c r e a s i n g i n m a t m*, as 

* 
shown i n F i g u r e 4 . H e n c e , m i s o p t i m a l a c c o r d i n g to t he P a r e t o c r i t e r i a , 

w h i c h o n l y r e q u i r e s t h a t the outcome c a n n o t be r e v i s e d s o as t o make some 

a g e n t s b e t t e r o f f w i t h o u t mak ing o t h e r s wo rse o f f . I n f a c t , i f we l e t m and 
— * — o 
m d e n o t e the v a l u e s o f m t h a t m a x i m i z e V and V , , t h e n m < m < m < m , a s 

m 1 -
shown i n F i g u r e 4 , and an e q u i l i b r i u m i s P a r e t o o p t i m a l i f and o n l y i f 

. - , 16 m€[m,m]. 

T h i s i s meant t o s u g g e s t t h a t , when commodi ty and money t r a d e r s mee t , t h e y 
a r e f a c e d w i t h a b a r g a i n i n g p r o b l e m t h a t i s r e s o l v e d a c c o r d i n g to t he Nash 
s o l u t i o n , a l t h o u g h Diamond was n o t e x p l i c i t a b o u t t he v a l u e o f h a v i n g more 
o r l e s s t h a n P u n i t s o f f i a t money, o r t he v a l u e o f h a v i n g r e a l goods and 
money s i m u l t a n e o u s l y . 

^ I t may be shown t h a t t he nonmone ta ry e q u i l i b r i u m i s P a r e t o d o m i n a t e d by a 
mone ta r y e q u i l i b r i u m ( i . e . , m > 0) i f and o n l y i f 

[ / 9 x ( l - 2 x ) - r ] ( r + a ) ( r + £ x ) > r / 9 2 x 2 ( 1 - x ) 2 ; 
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I t s h o u l d n o t be t o o s u r p r i s i n g t h a t o u r s p l i t - t h e - s u r p l u s s o l u t i o n 

does n o t m a x i m i z e W, e v e n t h o u g h i t i s P a r e t o o p t i m a l . I t i s t r u e t h a t i f 

a g e n t s c o u l d g e t t o g e t h e r a t some d a t e b e f o r e t he s t a r t o f t he economy, t h e y 

w o u l d a g r e e t h a t t h e y a r e a l l b e t t e r o f f a t m° t h a n any o t h e r m, i n an ex 

a n t e e x p e c t e d u t i l i t y s e n s e . N e v e r t h e l e s s , as s o o n a s t h e y a r e a s s i g n e d to 

i n i t i a l c o n d i t i o n s as e i t h e r p r o d u c e r s , commod i t y t r a d e r s , o r money t r a d e r s , 

t h e y r e v i s e t h e i r o p i n i o n . A s shown i n F i g u r e 4 , a t m ° , a l l a g e n t s p r e f e r a 

d i f f e r e n t v a l u e o f m . ^ T h i s t y p e o f dynam ic i n c o n s i s t e n c y h a s b e e n a n a l y z e d 

p r e v i o u s l y i n s i m i l a r mode ls (see W r i g h t [1986] f o r an e x t e n d e d d i s c u s s i o n 

i n t h e c o n t e x t o f r e d i s t r i b u t i v e t a x a t i o n ) , and i s a l s o r e l a t e d to t he 

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

g e n e r a t i o n s m o d e l s ( s e e P e l e d [ 1 9 8 5 ] ) . 

A g e n t s i n t he model a r e n o t i n t e r e s t e d i n a v e r a g e e x p e c t e d u t i l i t y , as 

measured by W, b u t o n l y i n t h e i r own u t i l i t y , as measu red by t he V\ . A 

d e c e n t r a l i z e d mechan ism h a s l i t t l e hope o f m a x i m i z i n g a w e l f a r e c r i t e r i o n 

t h a t i n d i v i d u a l s a r e n o t i n t e r e s t e d i n . What i s a more i n t e r e s t i n g i s 

w h e t h e r i t f a i l s to a c h i e v e an o b j e c t i v e t h a t t h e y w o u l d a l l a g r e e i s 

d e s i r a b l e - c o n t e m p o r a n e o u s l y , and n o t ex ante. An examp le o f a g e n u i n e 

c o o r d i n a t i o n f a i l u r e o f t h e t y p e c e l e b r a t e d i n C o o p e r and J o h n (1989) i s 

when t he economy f a i l s t o s e t t l e on a medium o f exchange a t a l l , o r e v e n 

w o r s e , i n o u r m o d e l , when i t s e t t l e s on a p a r t i a l l y a c c e p t a b l e money as i n a 

m i x e d m o n e t a r y e q u i l i b r i u m . The f a i l u r e t o m a x i m i z e W c e r t a i n l y seems l e s s 

t h i s c o n d i t i o n i s c e r t a i n l y t r u e f o r s m a l l r , g i v e n t h a t r < , S x ( l - 2 x ) i s 
r e q u i r e d f o r a s p l i t - t h e - s u r p l u s mone ta r y e q u i l i b r i u m t o e x i s t , a l t h o u g h i t 
i s n o t t r u e i n g e n e r a l . 

^ I n f a c t , a t m ° , a l l a g e n t s a c t u a l l y p r e f e r a l o w e r v a l u e o f m. T h i s may 
seem p a r a d o x i c a l , g i v e n m m a x i m i z e s W, w h i c h i s a w e i g h t e d a v e r a g e o f t h e i r 
e x p e c t e d u t i l i t i e s ; b u t i t c a n e a s i l y be u n d e r s t o o d by r e c a l l i n g t h a t the 
w e i g h t s N . , N . , and N t h e m s e l v e s change w i t h m. 
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t r o u b l e s o m e , g i v e n i t i s P a r e t o o p t i m a l . I n any c a s e , we summar i ze t he 

p r o p e r t i e s o f t he s p l i t - t h e - s u r p l u s e q u i l i b r i u m as f o l l o w s . 

P r o p o s i t i o n 5 : The re e x i s t s a u n i q u e p o s i t i v e e q u i l i b r i u m l e v e l o f r e a l 

b a l a n c e s , and t h e r e f o r e a u n i q u e f i n i t e p r i c e l e v e l f o r any exogenous s t o c k 

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

< 0 x ( l - 2 x ) . I t i s P a r e t o o p t i m a l , a l t h o u g h i t does n o t m a x i m i z e W. 
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V I . S t a t i o n a r y S u n s p o t E q u i l i b r i a 

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

same t y p e o f e x t r i n s i c u n c e r t a i n t y t h a t c a n i m p i n g e on o t h e r mode ls o f f i a t 

money ( i n c l u d i n g o v e r l a p p i n g g e n e r a t i o n s m o d e l s ) . L e t t h e r e be two 

d i s c e r n i b l e s t a t e s o f e x t r i n s i c u n c e r t a i n t y , c a l l e d s u n s p o t activity: s - S Q 

and s ^ . G i v e n t he s y s t e m i s i n s t a t e s , i t s w i t c h e s t o t he o t h e r s t a t e 

r a n d o m l y o v e r t i m e a c c o r d i n g t o a P o i s s o n p r o c e s s w i t h p a r a m e t e r Xs; 

t y p i c a l l y , * X . By t h e d e f i n i t i o n o f e x t r i n s i c u n c e r t a i n t y , the 

f u n d a m e n t a l s t r u c t u r e o f t he mode l does n o t d e p e n d e n t on s . Howeve r , i n 

e q u i l i b r i u m , a g e n t s ' s t r a t e g i e s p o t e n t i a l l y m i g h t be i n f l u e n c e d by t h i s 

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

t o as a sunspot equilibrium. I n s u c h an e q u i l i b r i u m , e x t r i n s i c randomness 

c a n cause t he economy t o f l u c t u a t e s i m p l y by v i r t u e o f t he f a c t t h a t a g e n t s 

b e l i e v e t h a t i t w i l l . 

F o r s i m p l i c i t y , we r e s t r i c t a t t e n t i o n t o p u r e s t r a t e g i e s . T h i s means 

t h a t a s u n s p o t e q u i l i b r i u m w i l l i n v o l v e a g e n t s a c c e p t i n g money i n one s t a t e , 

s a y s ^ , and n o t i n t h e o t h e r . We a r e p a r t i c u l a r l y i n t e r e s t e d i n stationary 

s u n s p o t e q u i l i b r i a , where the e f f e c t o f t he e x t r i n s i c u n c e r t a i n t y l a s t s 

f o r e v e r . T h i s means t h a t i n t he nonmone ta ry s t a t e S Q , a g e n t s h o l d o n t o 

money and w a i t f o r t h i n g s t o t u r n a r o u n d ( r a t h e r t h a n d i s p o s i n g o f i t ) . F o r 

t he s a k e o f i l l u s t r a t i o n , we a l s o r e s t r i c t a t t e n t i o n t o t he c a s e where 

p r o d u c t i o n i s i n s t a n t a n e o u s ( i . e . , t he l i m i t i n g c a s e where » - * • ) . T h i s 

means t h a t m • M. I t a l s o means t h a t , i f money i s n o t a c c e p t e d i n s t a t e s ^ 

and y e t money t r a d e r s do n o t d i s p o s e o f i t , t h e n a g e n t s must be i n d i f f e r e n t 

be tween b a r t e r i n g and h o l d i n g on to t h e i r c u r r e n c y u n t i l the s t a t e s w i t c h e s 
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b a c k t o s ^ . 

L e t V . d e n o t e t he v a l u e f u n c t i o n o f a r e p r e s e n t a t i v e a g e n t , where j - 1 

o r n i n d i c a t e s w h e t h e r he h a s a r e a l commodi ty o r f i a t money, and k - 0 o r 1 

i n d i c a t e s t h a t s — 8 . . The b e s t r e s p o n s e p r o b l e m , g i v e n t h a t o t h e r a g e n t s 

a c c e p t money i f and o n l y i f s - s ^ , i s d e s c r i b e d by t he f o l l o w i n g v e r s i o n o f 

B e l l m a n ' s e q u a t i o n s : 

(40) rvj - 0 ( l - M ) x 2 ( U - O + 0Mx m a x ( V * - v J , 0 ) + A 1 (V° -vJ ) 

(41 ) r V 1 - 0 ( l - M ) x ( U - e + v J - V 1 ) + A 1 ( V ° - V 1 ) 
m 1 m m m 

(42) r v ? - / 9 ( l - M ) x 2 ( U - 0 + y9Mx m a x ( V ° - V ? , 0 ) + A°(vJ-V°) 
l m i l l 

(43) r V ° - A 'V -v 0 ) . 
m m m 

No te t h a t t he way (41) and (43) a r e w r i t t e n assumes t he a g e n t w i l l n o t 

d i s p o s e o f f i a t money i n e i t h e r s t a t e ; i t w i l l be shown t h a t t h i s i s t r u e as 

we p r o c e e d . 

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

A and A , t h a t V > V , and - V > 0 . T h i s means we have an e q u i l i b r i u m 
m 1 1 m ^ 

where commodi ty t r a d e r s a c c e p t money i n s t a t e s ^ and n o t i n s t a t e S Q , and 

18 
I f p r o d u c t i o n t o o k t i m e , o r o t h e r w i s e i n v o l v e d some c o s t , t h e n i t w o u l d be 

p o s s i b l e f o r a g e n t s t o strictly p r e f e r b a r t e r t o h o l d i n g money and w a i t i n g 
f o r t he s t a t e t o s w i t c h , and a l s o strictly p r e f e r h o l d i n g money and w a i t i n g 
f o r t h e . s t a t e t o s w i t c h t o d i s p o s i n g o f money and p r o d u c i n g . I n t he c a s e 
where t h e r e i s a c o s t c > 0 t o p r o d u c t i o n , f o r i n s t a n c e , we have c o n s t r u c t e d 
s u n s p o t e q u i l i b r i a w i t h 

w h i c h means t h a t commodi ty t r a d e r s r e j e c t c u r r e n c y b u t money t r a d e r s p r e f e r 
t o h o l d o n t o i t r a t h e r t h a n pay t he c o s t o f p r o d u c t i o n . W i t h c - 0 , as i n 
t he examp le i n t he t e x t , t h e s e i n e q u a l i t i e s must be r e p l a c e d by e q u a l i t i e s . 
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t h a t money i s n e v e r d i s p o s e d o f . A s s u m i n g t h a t s u c h an e q u i l i b r i u m e x i s t s 

l e a d s t o t h e f o l l o w i n g c o n d i t i o n on \® and X : 

(44) X° - ^ ( r + ^ x + A 1 ) 

P r o p o s i t i o n 6 : F o r any A^ and A^ s u c h t h a t (44) h o l d s , t h e r e i s a s t a t i o n a r y 

s u n s p o t e q u i l i b r i u m where money i s a l w a y s a c c e p t e d i n s t a t e s ^ , money i s 

n e v e r a c c e p t e d i n s t a t e S Q , a g e n t s n e v e r d i s p o s e o f money, and t he v a l u e 

f u n c t i o n s a t i s f y V ° - V? and V * < V 1 . 
• ' m l 1 m 

P r o o f : G i v e n A^ and A^ s a t i s f y i n g t he r e q u i r e d c o n d i t i o n , i t i s a r o u t i n e 

m a t t e r t o c h e c k t h a t t h e s e s t r a t e g i e s s a t i s f y B e l l m a n ' s e q u a t i o n s and i m p l y 

t he a s s e r t e d i n e q u a l i t i e s . • 

We have c o n s t r u c t e d a c l a s s o f e q u i l i b r i a w i t h t he p r o p e r t y t h a t i n 

s t a t e s ^ money i s u n i v e r s a l l y a c c e p t a b l e , w h i l e i n s t a t e S Q no one a c c e p t s 

i t and money t r a d e r s s i m p l y w a i t f o r t he s y s t e m t o s w i t c h b a c k t o s t a t e s ^ . 

The r a t e a t w h i c h t he economy s w i t c h e s f r om the m o n e t a r y to the nonmone ta ry 

s t a t e , A , c a n be a r b i t r a r i l y l a r g e , as l o n g as t h e r a t e a t w h i c h i t 

s w i t c h e s b a c k , A * \ i s g r e a t enough to e n t i c e money t r a d e r s t o h o l d o n t o the 

s t u f f . They do so b e c a u s e as soon as money r e g a i n s i t s v a l u e t h e y g a i n the 

a d v a n t a g e a f f o r d e d b y a g e n e r a l l y a c c e p t a b l e medium o f e x c h a n g e , and t h e y 

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

e v e n t . A t t he same t i m e , A^ has t o be s u f f i c i e n t l y l o w so t h a t commodi ty 

t r a d e r s do n o t want t o a c c e p t money i n s t a t e s ^ . I n t he s i m p l e v e r s i o n o f 

t h e mode l p r e s e n t e d h e r e , w i t h f r e e and i n s t a n t a n e o u s p r o d u c t i o n , t h e s e 

c o n d i t i o n s g i v e us t he t i g h t r e l a t i o n b e t w e e n A^ and A^ d e s c r i b e d b y ( 4 4 ) . 

Howeve r , i n t he c a s e where t h e r e i s a s t r i c t l y p o s i t i v e p r o d u c t i o n c o s t , f o r 
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a g i v e n A t h e r e i s a range o f A s u c h t h a t e q u i l i b r i u m e x i s t s where money 

t r a d e r s s t r i c t l y p r e f e r t o w a i t f o r t he money t o r e g a i n i t s v a l u e w h i l e 

commod i ty t r a d e r s s t r i c t l y p r e f e r t o r e j e c t money i n f a v o r o f b a r t e r i n t he 

nonmone ta r y s t a t e . 
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V I I . C o n c l u s i o n 

We have p r e s e n t e d a s i m p l e mode l o f exchange i n w h i c h J e v o n s ' d o u b l e 

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

E v e n w i t h t h e many s i m p l i f y i n g a s s u m p t i o n s , t h e mode l seems u s e f u l f o r 

a d d r e s s i n g s e v e r a l s u b s t a n t i v e i s s u e s . I t does seem to d e s c r i b e an 

i m p o r t a n t way i n w h i c h s p e c i a l i z a t i o n and t he exchange p r o c e s s a r e 

i n t e r c o n n e c t e d . I t a l l o w s one t o e x p l i c i t l y c o n s t r u c t r a t i o n a l e x p e c t a t i o n s 

e q u i l i b r i a where two c u r r e n c i e s c i r c u l a t e s i m u l t a n e o u s l y and y e t one i s 

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

a p p r o a c h e s , s u c h as o v e r l a p p i n g g e n e r a t i o n s m o d e l s . I t makes s h a r p 

p r e d i c t i o n s c o n c e r n i n g t he w e l f a r e i m p r o v i n g r o l e o f g e n e r a l l y and p a r t i a l l y 

a c c e p t a b l e m e d i a o f e x c h a n g e . F i n a l l y , i t c a n be u s e d t o i l l u s t r a t e t he way 

i n w h i c h e x t r i n s i c u n c e r t a i n t y can imp inge on m o n e t a r y e c o n o m i e s . The 

f ramework p r e s e n t e d h e r e i s a l o n g way f r om b e i n g a p p l i c a b l e to m a t t e r s o f 

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

i t . 
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