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A b s t r a c t 

A two c o u n t r y o v e r l a p p i n g g e n e r a t i o n s mode l i s c o n s t r u c t e d , i n w h i c h 

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

o f e c o n o m i z i n g on m o n i t o r i n g c o s t s . B e c a u s e o f t h e e x i s t e n c e o f t r a n s a c t i o n 

c o s t s , money m a r k e t s i n t h e two c o u n t r i e s a r e segmented and i n v e s t o r s have 

d i f f e r e n t i a l a c c e s s t o i n t e r n a t i o n a l c r e d i t m a r k e t s . The mode l i s u s e d t o 

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

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

a c r o s s a l t e r n a t i v e e x c h a n g e r a t e r e g i m e s . D i s t u r b a n c e s a r e p r o p a g a t e d by a 

c r e d i t a l l o c a t i o n m e c h a n i s m , w h i c h a l s o l e n d s a n o v e l f l a v o r t o t h e m o d e l ' s 

l o n g run p r o p e r t i e s . 



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

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

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

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

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

has o m i t t e d an e x p l i c i t t r e a t m e n t o f t h e i n t e r m e d i a t i o n p r o c e s s . T h i s o m i s 

s i o n was due m a i n l y t o t he f a c t t h a t , u n t i l r e c e n t l y , t h e r e have n o t e x i s t e d 

r i g o r o u s t h e o r i e s o f f i n a n c i a l i n t e r m e d i a t i o n . However , work by Boyd and 

P r e s c o t t [ 1 9 8 6 ] , Diamond [ 1 9 8 4 ] , and W i l l i a m s o n [ 1 9 8 6 ] , among o t h e r s , has made 

some p r o g r e s s on t h i s f r o n t . T h i s w o r k , i n a d d i t i o n t o a p p l i c a t i o n s w h i c h 

show how the i n t e r m e d i a t i o n p r o c e s s can be m o d e l l e d i n a m a c r o e c o n o m i c s e t t i n g 

( e . g . W i l l i a m s o n [ 1 9 8 7 b ] ) , p e r m i t s a d e e p e r e x a m i n a t i o n o f t he manner i n w h i c h 

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

n a t i o n , r e l a t i v e i ncomes a c r o s s c o u n t r i e s , and b u s i n e s s c y c l e phenomena. 

In t h i s p a p e r , a two c o u n t r y o v e r l a p p i n g g e n e r a t i o n s (OG) mode l i s 

c o n s t r u c t e d i n w h i c h , a s i n W i l l i a m s o n [ 1 9 8 6 , 1 9 8 7 b ] , f i n a n c i a l i n t e r m e d i a t i o n 

a r i s e s e n d o g e n o u s l y a s an i n c e n t i v e c o m p a t i b l e means f o r e c o n o m i z i n g on t h e 

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

c h a r a c t e r i s t i c s o f r e a l w o r l d i n t e r m e d i a r i e s i n t h a t t h e s e i n t e r m e d i a r i e s 

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

b e r s o f a g e n t s , and they c a r r y o u t an a s s e t t r a n s f o r m a t i o n , mak ing n o n c o n t i n -

g e n t payments t o t h e i r d e p o s i t o r s . 

T r a d e i n goods and a s s e t s i s u n r e s t r i c t e d i n t he m o d e l . In p a r t i c u 

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

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

on p r i v a t e b e h a v i o r i s a p o r t f o l i o r e s t r i c t i o n t h a t bans t h e h o l d i n g o f t h e 

o t h e r c o u n t r y ' s c u r r e n c y f r om one p e r i o d t o t h e n e x t . A g e n t s i n e a c h c o u n t r y 
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have d i f f e r e n t d e g r e e s o f a c c e s s t o i n t e r n a t i o n a l c a p i t a l m a r k e t s b e c a u s e o f 

t he e x i s t e n c e o f t r a n s a c t i o n s c o s t s . In e q u i l i b r i u m , t he c o m p o s i t i o n o f 

a g e n t s ' p o r t f o l i o s d i f f e r s , w i t h some h o l d i n g t h e i r own c o u n t r y ' s c u r r e n c y , 

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

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

The c o r e o f t he m o d e l , a s i d e f r om the i n t e r m e d i a r y s t r u c t u r e , i s an 

OG f ramework w i t h i n s i d e b o r r o w i n g and l e n d i n g w h i c h s h a r e s f e a t u r e s w i t h an 

examp le i n W a l l a c e [ 1 9 8 0 ] . The OG mode l h a s n o t seen much use as a m o n e t a r y 

p a r a d i g m i n i n t e r n a t i o n a l e c o n o m i c s , w i t h two e x c e p t i o n s b e i n g K a r e k e n and 

W a l l a c e [1981] and Freeman and Murphy [ 1 9 8 7 ] . The a l t e r n a t i v e a p p r o a c h w h i c h 

much r e c e n t work f a v o r s i s t he c a s h - i n - a d v a n c e mode l ( s e e Helpman [ 1 9 8 1 ] , 

L u c a s [ 1 9 8 2 ] , and S tockman and S v e n s s o n [ 1 9 8 7 ] ) . The OG f ramework i s u s e d 

h e r e , f i r s t due t o i t s c o n v e n i e n c e a s a v e h i c l e f o r embedd ing an i n t e r m e d i a r y 

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

t h e r o l e o f t r a d i n g f r i c t i o n s i n d e t e r m i n i n g exchange r a t e s ( s e e K a r e k e n and 

W a l l a c e [ 1 9 8 1 ] ) and t h e e f f e c t s o f t h e p o l i c y r e g i m e ( h e r e , t he exchange r a t e 

r e g i m e ) on t h e d e g r e e o f s u b s t i t u t a b i l i t y among a s s e t s . 

Some o f t he r e s u l t s i n t h e p a p e r have a s much t o do w i t h t h e mone

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

m o d e l . F o r e x a m p l e , t h e exchange r a t e m a t t e r s i n p a r t b e c a u s e money m a t t e r s 

i n an OG m o d e l ; t h a t i s , money p e r m i t s an e x p a n s i o n i n t r a d i n g p o s s i b i l i t i e s , 

and a n t i c i p a t e d money g r o w t h i s i n g e n e r a l n o n n e u t r a l . However , i n o t h e r ways 

t he r o l e s o f money and i n t e r m e d i a t i o n a r e i n e x t r i c a b l y l i n k e d i n g e n e r a t i n g 

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

f i n a n c i a l s t r u c t u r e w i t h o b s e r v a b l e f e a t u r e s . Bu t t h e s e same c o s t s a r e i m p o r 

t a n t i n 1) y i e l d i n g p r e d i c t i o n s c o n s i s t e n t w i t h t h e f a c t s o f e c o n o m i c d e v e l o p 

ment and 2) p r o d u c i n g b u s i n e s s c y c l e b e h a v i o r . 
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The m o d e l ' s i m p l i c a t i o n s f o r l o n g r u n phenomena a r e e x a m i n e d i n a 

d e t e r m i n i s t i c s e t t i n g . F i r s t , i t i s shown t h a t h i g h e r money g r o w t h and i n f l a 

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

t i o n mechan ism w h i c h p r o v i d e s a d i r e c t l i n k f r o m c r e d i t t o i n v e s t m e n t and 

o u t p u t . T h e n , t h r e e t y p e s o f exogenous t e c h n o l o g i c a l imp rovemen ts a r e c o n s i d 

e r e d : a change i n t h e s t o c h a s t i c i n v e s t m e n t t e c h n o l o g y , a change i n t h e 

t r a n s a c t i o n s c o s t t e c h n o l o g y , and a change i n m o n i t o r i n g c o s t s . T o g e t h e r , t h e 

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

c o n c e r n i n g e c o n o m i c d e v e l o p m e n t documented i n Townsend [ 1 9 8 3 ] , L u c a s [ 1 9 8 5 ] , 

and Romer [ 1 9 8 6 ] . In p a r t i c u l a r , d i f f e r e n c e s i n p e r c a p i t a income l e v e l s 

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

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

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

c r o s s s e c t i o n o f c o u n t r i e s . 

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

t u r b a n c e s a r e e x a m i n e d u n d e r t h r e e a l t e r n a t i v e e x c h a n g e r a t e r e g i m e s : a 

f l e x i b l e e x c h a n g e r a t e r e g i m e and two r e g i m e s w i t h a f i x e d exchange r a t e . The 

f i r s t f i x e d exchange r a t e s y s t e m i s a " f i s c a l p o l i c y p e g , " where m o n e t a r y 

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

" m o n e t a r y p o l i c y p e g , " f i s c a l p o l i c y i s h e l d c o n s t a n t . B u s i n e s s c y c l e phenom

ena a r e q u a l i t a t i v e l y s i m i l a r bu t q u a n t i t a t i v e l y d i f f e r e n t under t h e t h r e e 

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

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

c o u n t r y e x h i b i t i n g t he o p p o s i t e c y c l i c a l p a t t e r n . As i s c o n s i s t e n t w i t h 

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

c o r r e l a t e d a c r o s s c o u n t r i e s o v e r t he b u s i n e s s c y c l e . 
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I n c o n t r a s t t o t h e e q u i v a l e n c e r e s u l t s i n Helpman [1981] and L u c a s 

[ 1 9 8 2 ] , t h e exchange r a t e s y s t e m m a t t e r s h e r e f o r r e a l a l l o c a t i o n s . To make 

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

r e a l incomes and o f i n t e r e s t r a t e s a r e e x a m i n e d a c r o s s r e g i m e s . V a r i a b i l i t y 

o r d e r i n g s depend i n g e n e r a l on t h e d i f f e r e n c e i n i n t e r e s t e l a s t i c i t i e s o f t h e 

demand f o r f i a t money i n t h e two c o u n t r i e s , and on t h e t y p e o f d i s t u r b a n c e 

d r i v i n g t he b u s i n e s s c y c l e . However , t h e f l e x i b l e exchange r a t e r e g i m e g e n e r 

a t e s t he s m a l l e s t v a r i a n c e i n home c o u n t r y income and i n t e r e s t r a t e s i n r e 

sponse t o mone ta r y s h o c k s i n t he f o r e i g n c o u n t r y . The e f f e c t an e x c h a n g e r a t e 

r eg ime has on t he v a r i a n c e - c o v a r i a n c e p r o p e r t i e s o f p r i c e s and a g g r e g a t e 

q u a n t i t i e s depends on two t h i n g s . F i r s t , t h e exchange r a t e s y s t e m i n f l u e n c e s 

t h e s u b s t i t u t a b i l i t y among a s s e t s . F o r e x a m p l e , under t h e f l e x i b l e e x c h a n g e 

r a t e r eg ime f i a t m o n i e s i n t h e two c o u n t r i e s a r e n o t s u b s t i t u t a b l e , b u t w i t h 

t he mone ta r y p o l i c y peg t h e y a r e e s s e n t i a l l y p e r f e c t s u b s t i t u t e s . S e c o n d , t h e 

p a t t e r n o f d o m e s t i c mone ta r y i n j e c t i o n s a c r o s s s t a t e s o f t h e w o r l d depends on 

t he exchange r a t e r e g i m e . S i n c e a n t i c i p a t e d money g r o w t h i s n o n n e u t r a l , t h i s 

w i l l t hen have a b e a r i n g on f l u c t u a t i o n s . 

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

i n t r o d u c e s n o n c o n v e x i t i e s i n t o l a b o r s u p p l y d e c i s i o n s (Hansen [ 1 9 8 5 ] , 

Greenwood and Huf fman [ 1 9 8 6 ] ) . In t h e mode l d e v e l o p e d h e r e , t h e r e i s a n o n -

c o n v e x i t y i n t he d e c i s i o n t o f i n a n c e an i n v e s t m e n t p r o j e c t , s i n c e i n v e s t m e n t 

p r o j e c t s a r e t e c h n o l o g i c a l l y i n d i v i s i b l e . However , o u r f ramework d i f f e r s i n 

t h a t , due t o i n f o r m a t i o n a l a s y m m e t r i e s , a g e n t s c a n n o t i n s u r e t h e m s e l v e s 

a g a i n s t t he e v e n t t h a t t h e i r i n v e s t m e n t p r o j e c t i s n o t f i n a n c e d . A l s o , by 

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

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

m o d e l . T h i s h e l p s t o h i g h l i g h t t h e r o l e o f t h e c r e d i t a l l o c a t i o n mechan i sm 
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( s e e W i l l i a m s o n [ 1 9 8 7 b ] ) i n t h e m o d e l , by w h i c h i n v e s t m e n t and o u t p u t f l u c t u 

a t e o v e r t h e b u s i n e s s c y c l e due t o m o n i t o r i n g c o s t s , a s y m m e t r i c i n f o r m a t i o n , 

and t h e n o n c o n v e x i t y i n i n v e s t m e n t d e c i s i o n s . 

The r e m a i n d e r o f t he p a p e r i s o r g a n i z e d a s f o l l o w s . I n s e c t i o n 2 

t h e model i s c o n s t r u c t e d , and an e q u i l i b r i u m i s c h a r a c t e r i z e d i n s e c t i o n 3 . 

In s e c t i o n 4 , an e q u i l i b r i u m w i t h o u t f l u c t u a t i o n s i s examined t o a n a l y z e t h e 

m o d e l ' s l o n g - r u n p r o p e r t i e s . S e c t i o n 5 c o n t a i n s a d i s c u s s i o n o f t h e c h a r a c 

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

and i n s e c t i o n 6 v a r i a b i l i t y a c r o s s t h e s e r e g i m e s i s c o m p a r e d . S e c t i o n 7 

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

2 . The M o d e l 

T h i s i s a t w o - c o u n t r y o v e r l a p p i n g g e n e r a t i o n s mode l w i t h endogenous 

f i n a n c i a l i n t e r m e d i a t i o n . A c l o s e d economy mode l w i t h s i m i l a r f e a t u r e s i s 

c o n s t r u c t e d i n W i l l i a m s o n [ 1 9 8 7 b ] , and a s t a t i c mode l o f f i n a n c i a l i n t e r m e d i a 

t i o n w i t h some o f t h e same e l e m e n t s i s i n W i l l i a m s o n [ 1 9 8 6 ] . 

In e a c h p e r i o d a c o n t i n u u m o f t w o - p e r i o d - l i v e d a g e n t s a r e b o r n , who 

a r e d i s t r i b u t e d o v e r t h e u n i t i n t e r v a l . A g e n t s r e s i d e i n two c o u n t r i e s , where 

n i s t he measure o f a g e n t s i n t h e home c o u n t r y and 1 - n i s t he measure o f 

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

t r e p r e n e u r s , " w i t h riY d e n o t i n g t he measure o f a g e n t s i n t he home c o u n t r y who 

a r e l e n d e r s and (1—n)Y* t h e measure o f f o r e i g n l e n d e r s . L e n d e r s d i f f e r , one 

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

In t he home ( f o r e i g n ) c o u n t r y , l e n d e r s a r e d i s t r i b u t e d o v e r R + by t h e c o n t i n u 

o u s l y d i f f e r e n t i a b l e p r o b a b i l i t y d i s t r i b u t i o n f u n c t i o n F ( a ) [ F * ( a ) J . The 

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

e n t r e p r e n e u r i s a s s o c i a t e d w i t h a m o n i t o r i n g c o s t , 8 ( w h i c h , a s w i l l be seen 

i n what f o l l o w s , i s q u i t e d i f f e r e n t f r om t h e a a s s o c i a t e d w i t h a l e n d e r ) , and 
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e n t r e p r e n e u r s i n t h e home ( f o r e i g n ) c o u n t r y a r e d i s t r i b u t e d o v e r R + by t h e 

c o n t i n u o u s l y d i f f e r e n t i a b l e p r o b a b i l i t y d i s t r i b u t i o n f u n c t i o n G ( B ) [ G * ( 6 ) J . The 

a s s o c i a t e d d e n s i t y f u n c t i o n s a r e g ( 8 ) and g * ( 8 ) . T h u s , f o r e x a m p l e , 

( 1 - n ) ( 1 - Y * ) G * ( 8 ' ) i s t h e number o f a g e n t s i n a g i v e n g e n e r a t i o n ( n o t e t h a t two 

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

e n t r e p r e n e u r s , and have B < B'< 

A t t = 1, o l d a g e n t s a r e endowed w i t h M 1 u n i t s o f d o m e s t i c f i a t 

money, and M* u n i t s o f f o r e i g n f i a t money. F i a t money i s an u n b a c k e d , i n t r i n 

s i c a l l y u s e l e s s a s s e t w h i c h can be i s s u e d o n l y by a g o v e r n m e n t . N e i t h e r 

government can i s s u e t h e o t h e r c o u n t r y ' s c u r r e n c y . 

E a c h l e n d e r b o r n a t t i m e t r e c e i v e s an endowment o f one u n i t o f t h e 

t ime t c o n s u m p t i o n g o o d . L e n d e r s consume o n l y i n t he s e c o n d p e r i o d o f l i f e , 

and t h e r e f o r e s a v e t h e i r e n t i r e endowment . C o n s u m p t i o n goods a r e consumed o r ' 

u s e d a s i n p u t s t o t h e i n t e r t e m p o r a l p r o d u c t i o n t e c h n o l o g y owned by e n t r e p r e 

n e u r s , bu t a r e o t h e r w i s e p e r i s h a b l e . 

L e n d e r s s a v e e i t h e r by a c q u i r i n g f i a t money i n t he f i r s t p e r i o d o f 

l i f e o r by l e n d i n g t o some o t h e r a g e n t ( i n e q u i l i b r i u m t h i s o t h e r a g e n t w i l l 

be a f i n a n c i a l i n t e r m e d i a r y ) . I f an a g e n t i s a l e n d e r , she must expend a 

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

t i o n s c o s t a can be i n t e r p r e t e d a s t h e c o s t o f c h e c k i n g c r e d i t r i s k , t i m e 

s p e n t i n w r i t i n g c o n t r a c t s and c o l l e c t i n g payments f r om b o r r o w e r s , " t r i p s t o 

t h e b a n k , " e t c . 1 I f a l e n d e r h o l d s f i a t money, no t r a n s a c t i o n s c o s t s a r e 

i n c u r r e d , s i n c e f i a t money i s no t c o u n t e r f e i t a b l e and i s c o s t l e s s l y d i s t i n 

g u i s h a b l e a s a government l i a b i l i t y . A l e n d e r b o r n a t t i m e t m a x i m i z e s 

E t ( c t - 8 . t - 8 , t + 1 ) , where E f c i s t h e e x p e c t a t i o n s o p e r a t o r c o n d i t i o n e d on t i m e t 

i n f o r m a t i o n , c f c + 1 i s c o n s u m p t i o n a t t + 1, and a f c i s e f f o r t expended a t t i m e 

t . E a c h l e n d e r ' s endowment o f e f f o r t i s unbounded . 
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I f an a g e n t i s an e n t r e p r e n e u r b o r n a t t i m e t , she h a s a c c e s s t o an 

i n v e s t m e n t p r o j e c t w h i c h p r o d u c e s w u n i t s o f t h e t i m e t + 1 c o n s u m p t i o n good 

i f f u n d e d w i t h K u n i t s o f t h e c o n s u m p t i o n good a t t i m e t , and p r o d u c e s z e r o 

u n i t s o t h e r w i s e . H e r e , K > 1 and w i s a random v a r i a b l e d i s t r i b u t e d a c c o r d i n g 

t o t h e p r o b a b i l i t y d e n s i t y f u n c t i o n h ( > ; 8 . ) , w h i c h i s p o s i t i v e and c o n t i n u -

o u s l y d i f f e r e n t i a b l e on [ 0 , w ] , where w > 0 . L e t H ( - ; 9 ) d e n o t e t he c o r r e -

s p o n d 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 f u n c t i o n . The p a r a m e t e r 9 o r d e r s d i s t r i b u -

t i o n s by f i r s t o r d e r s t o c h a s t i c d o m i n a n c e . T h a t i s , D 2 H ( w ; 9 t ) < 0 f o r 0 < w 

< w. I n v e s t m e n t p r o j e c t r e t u r n s a r e i n d e p e n d e n t l y and i d e n t i c a l l y d i s t r i b u t e d 

a c r o s s e n t r e p r e n e u r s . The r e a l i z e d r e t u r n on an i n v e s t m e n t p r o j e c t , d e n o t e d 

by w, i s c o s t l e s s l y o b s e r v a b l e o n l y t o t h e i n d i v i d u a l e n t r e p r e n e u r , bu t any 

o t h e r a g e n t may expend 6 u n i t s o f e f f o r t t o o b s e r v e w. The v a l u e o f 8 , w h i c h 

i s s p e c i f i c t o a p a r t i c u l a r e n t r e p r e n e u r , i s p u b l i c l y o b s e r v a b l e . E a c h e n t r e 

p r e n e u r r e c e i v e s endowments o f z e r o u n i t s o f e f f o r t and z e r o u n i t s o f t h e 

c o n s u m p t i o n good i n b o t h p e r i o d s o f l i f e , and m a x i m i z e s E t ( c t + ^ ) . 

No te t h a t t he t r a n s a c t i o n s c o s t , a , i s p a r t i c u l a r t o t h e l e n d e r and 

i s a c o s t t o w h i c h t he l e n d e r commi ts h e r s e l f , ex a n t e . In c o n t r a s t , t he 

m o n i t o r i n g c o s t , 8 , i s p a r t i c u l a r t o an e n t r e p r e n e u r , and o t h e r a g e n t s have 

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

a r r a n g e m e n t may commit an a g e n t to m o n i t o r i n g i n c e r t a i n c o n t i n g e n c i e s . 

The government i n e a c h c o u n t r y h a s a c c e s s to lump sum t r a n s f e r s and 

t a x e s on d o m e s t i c a g e n t s , w h i c h can be u s e d a s v e h i c l e s f o r i n j e c t i n g o r 

r e t i r i n g f i a t money. The re a r e no government p u r c h a s e s . F o r s i m p l i c i t y , i t 

i s assumed t h a t a l l t r a n s f e r s and t a x e s a r e l e v i e d on o l d l e n d e r s . The home 

gove rnmen t may c o n d u c t a s s e t e x c h a n g e s o f home c o u n t r y f i a t money f o r f o r e i g n 

f i a t money, b u t i n t h e e n v i r o n m e n t c o n s i d e r e d h e r e t h e f o r e i g n gove rnmen t does 

n o t p e r f o r m t h e s e a s s e t e x c h a n g e s . D o m e s t i c r e s i d e n t s i n e a c h c o u n t r y a r e 
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r e s t r i c t e d by t h e i r r e s p e c t i v e g o v e r n m e n t s f r om h o l d i n g t he o t h e r c o u n t r y ' s 

2 

c u r r e n c y a c r o s s p e r i o d s . However , n o t e t h a t t h i s p o r t f o l i o r e s t r i c t i o n does 

n o t c o n s t r a i n t h e home g o v e r n m e n t ' s a b i l i t y t o c o n d u c t open m a r k e t o p e r a t i o n s 

i n f o r e i g n e x c h a n g e . F o r e x a m p l e , an open m a r k e t s a l e o f f o r e i g n f i a t money 

c a n be c a r r i e d o u t , i f t h e home gove rnmen t s e l l s f o r e i g n c u r r e n c y f r om i t s 

p o r t f o l i o i n exchange f o r goods i n t h e f o r e i g n c o u n t r y , and t h e n s e l l s t h o s e 

goods f o r f i a t money i n t h e home c o u n t r y . The home government h o l d s an i n i 

t i a l s t o c k a t t i m e 1 o f z e r o u n i t s o f t h e f o r e i g n c o u n t r y ' s f i a t money. 

In what f o l l o w s , t h e b e h a v i o r o f t h e f o r e i g n gove rnmen t w i l l be 

t a k e n a s e x o g e n o u s , bu t home government b e h a v i o r i s e n d o g e n o u s l y d e t e r m i n e d 

t h r o u g h t h e c h o i c e , a t t = 1, o f t h e e x c h a n g e r a t e r e g i m e . Under a f l e x i b l e 

e x c h a n g e r a t e s y s t e m the home gove rnmen t i s n o n i n t e r v e n t i o n i s t , i n t h a t t h e 

o u t s t a n d i n g s t o c k o f d o m e s t i c f i a t money i s f i x e d f o r a l l t ; no open m a r k e t 

o p e r a t i o n s a r e c o n d u c t e d , and t a x e s and t r a n s f e r s a r e z e r o f o r a l l t . W i t h a 

f i x e d exchange r a t e s y s t e m the b e h a v i o r o f t h e home government i s s u b j e c t t o 

an exchange r a t e peg i n a d d i t i o n t o i t s budge t c o n s t r a i n t . Two methods o f 

exchange r a t e p e g g i n g w i l l be c o n s i d e r e d h e r e . The f i r s t f i x e s d o m e s t i c 

mone ta r y p o l i c y ; no a s s e t e x c h a n g e s a r e c o n d u c t e d , and t h e e x c h a n g e r a t e i s 

pegged t h r o u g h a p rog ram o f government d e f i c i t s and s u r p l u s e s f i n a n c e d by 

p r i n t i n g o r r e t i r i n g f i a t money. The s e c o n d h o l d s f i s c a l p o l i c y c o n s t a n t and 

pegs t h e exchange r a t e t h r o u g h a s s e t e x c h a n g e s i n t h e f o r e i g n exchange m a r k e t ; 

t he home government d e f i c i t i s f i x e d a t z e r o . 

F i n a n c i a l I n t e r m e d i a t i o n 

In t h i s e n v i r o n m e n t w i t h c o s t l y s t a t e v e r i f i c a t i o n , a s i n Townsend 

[ 1 9 7 9 ] , a c o n t r a c t be tween a l e n d e r and an e n t r e p r e n e u r must p r o v i d e f o r t h e 

m o n i t o r i n g o f t he e n t r e p r e n e u r f o r some r e a l i z a t i o n s o f t he p r o j e c t r e t u r n , 

due t o a m o r a l h a z a r d p r o b l e m . T h a t i s , i f an e n t r e p r e n e u r ' s p r o j e c t i s 
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f unded and t h e c o n t r a c t does n o t s t i p u l a t e t h a t m o n i t o r i n g w i l l o c c u r u n d e r 

some c o n t i n g e n c i e s , t h e n t h e e n t r e p r e n e u r w i l l a l w a y s d e c l a r e t h a t w = 0 and 

consume w. O p t i m a l l y , c o n t r a c t s w i l l s e r v e t o m i n i m i z e t he e x p e c t e d c o s t s o f 

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

r e t u r n s . R e s t r i c t i n g a t t e n t i o n t o p u r e s t r a t e g y c o n t r a c t s w i t h n o n s t o c h a s t i c 

m o n i t o r i n g , a rgumen ts s i m i l a r t o t h o s e i n W i l l i a m s o n [ 1 9 8 6 , 1 9 8 7 b ] c a n be u s e d 

t o show t h a t an o p t i m a l a r r a n g e m e n t i s f o r a l l l e n d i n g t o be done by l a r g e 

( i . e . , i n f i n i t e - s i z e d ) i n t e r m e d i a r i e s w h i c h bo r row f r om many l e n d e r s and l e n d 

to many e n t r e p r e n e u r s . 

E a c h i n t e r m e d i a r y i s a s i n g l e l e n d e r . S i n c e i n t e r m e d i a r i e s d i v e r 

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

can s p e c i f y a n o n c o n t i n g e n t payment o f r t p e r u n i t d e p o s i t e d , where r f c i s t h e 

marke t e x p e c t e d r e t u r n f a c e d by d e p o s i t o r s . D i v e r s i f i c a t i o n t h u s e l i m i n a t e s 

d e l e g a t e d m o n i t o r i n g c o s t s , a s i n Diamond [1984 ] and W i l l i a m s o n [ 1 9 8 6 ] , s i n c e 

d e p o s i t o r s need n e v e r m o n i t o r t h e i n t e r m e d i a r y . W i t h f r e e e n t r y i n t o i n t e r m e 

d i a t i o n , e a c h i n t e r m e d i a r y e a r n s z e r o " p r o f i t s " ( i . e . , c o n s u m p t i o n by t h e 

i n t e r m e d i a r y j u s t compensa tes f o r e f f o r t i n m o n i t o r i n g ) , and i n t e r m e d i a r y 

a g e n t s w i l l be t h o s e l e n d e r s w i t h t h e l o w e s t ( i . e . , v i r t u a l l y z e r o ) t r a n s a c 

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

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

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

e n t r e p r e n e u r s c o n t r a c t s t h a t t h e y p r e f e r , and t h a t e a r n p o s i t i v e p r o f i t s . 

A f i n a n c i a l i n t e r m e d i a r y f u l l y f u n d s t he i n v e s t m e n t p r o j e c t s o f e a c h 

o f i t s b o r r o w e r s a n d , a s i n W i l l i a m s o n [ 1 9 8 6 , 1 9 8 7 b ] , i t i s o p t i m a l f o r t h e 

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

i s , f o r a l o a n made i n p e r i o d t , t h e payment f r om an e n t r e p r e n e u r (who i s 

i n d e x e d by 8) t o t he i n t e r m e d i a r y a t t i m e t + 1 i s x i f w > x , and w i f w < x , 

where x s a t i s f i e s : 
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w 
( 2 . 1 ) max J" ( w - x ) h ( w ; 9 )dw 

x x 

X 
( 2 . 2 ) s . t . f ( w - 8 ) h ( w ; 9 . )dw + x [ 1 - H ( x ; 9 . ) ] = K r . . 

Q c C C 

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

i n t e r m e d i a r y an e x p e c t e d r e t u r n on t h e c o n t r a c t , n e t o f m o n i t o r i n g c o s t s and 

b e f o r e c o m p e n s a t i n g d e p o s i t o r s , o f K r f c . N o t e t h e n , t h a t x can be i n t e r p r e t e d 

a s an i n t e r e s t payment , t h e s t a t e when w < x a s b a n k r u p t c y , and 6 a s a c o s t o f 

b a n k r u p t c y . 

The l e f t - h a n d s i d e o f e q u a t i o n ( 2 . 2 ) can be r e w r i t t e n , v i a i n t e g r a 

t i o n by p a r t s , a s 

x 
( 2 . 3 ) n ( x , B , 9 . ) = x - J H ( y ; e . ) d u - 8 H ( x ; 9 . ) . 

c 0 

Assume t h a t n ( - , - , • ) i s c o n c a v e i n i t s f i r s t a r g u m e n t . Then t h e r e i s a 

u n i q u e x * e [0 ,w] s u c h t h a t x * = a r g max n ( x , 8 , 9 . ) . L e t n * ( 8 , 9 . ) = 
U & V w 

X 

n ( x * 8 , 9 . ) d e n o t e t he maximum e x p e c t e d r e t u r n an i n t e r m e d i a r y can e a r n on a 

l o a n t o an e n t r e p r e n e u r w i t h p r o j e c t m o n i t o r i n g c o s t 8 . From ( 2 . 3 ) , and w i t h 

an a p p l i c a t i o n o f t he e n v e l o p e t h e o r e m , i t f o l l o w s up t h a t D ^ * < 0 . Now, an 

i n t e r m e d i a r y demands a r e t u r n o f r^.K on a l o a n t o an e n t r e p r e n e u r . T h u s , no 

e n t r e p r e n e u r w i t h a m o n i t o r i n g c o s t g r e a t e r t h a n 8 ' w i l l be g i v e n a l o a n , 

where 8 ' i s i m p l i c i t l y d e t e r m i n e d by n * ( 8 ' , 9 , ) = r h K , s i n c e f o r t h i s s e t o f 
t t t v 

a g e n t s t h e e x p e c t e d r e t u r n on a l o a n wou ld f a l l be low the m a r k e t e x p e c t e d 

r e t u r n . An e n t r e p r e n e u r w i t h 8 < 8 ' r e c e i v e s a l o a n w i t h a g r o s s i n t e r e s t 

payment o f x , a s s p e c i f i e d by ( 2 . 2 ) . C o n s e q u e n t l y , t h e r e i s a s e n s e i n w h i c h 

" c r e d i t r a t i o n i n g " o c c u r s i n e q u i l i b r i u m , a s i s d i s c u s s e d a t g r e a t e r l e n g t h i n 

W i l l i a m s o n [ 1 9 8 6 , 1 9 8 7 a ] . No te t h a t t he n o n c o n v e x i t y i n t he i n v e s t m e n t t e c h 

n o l o g y i s n e c e s s a r y f o r t h i s r e s u l t . In what f o l l o w s t h e e n t r e p r e n e u r w i t h 
m o n i t o r i n g c o s t 8 ' , and an a s s o c i a t e d i n t e r e s t payment x ' , w i l l be d e n o t e d t h e 

t t 
" m a r g i n a l b o r r o w e r . " 
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3 . E q u i l i b r i u m 

Goods and a s s e t s can be f r e e l y t r a d e d on i n t e r n a t i o n a l m a r k e t s . 

T h e r e f o r e , l e t t i n g p ( p * ) d e n o t e t he p r i c e o f home ( f o r e i g n ) c o u n t r y f i a t 

money i n te rms o f t h e c o n s u m p t i o n good ( t h a t i s , t h e r e c i p r o c a l o f t h e domes

t i c ( f o r e i g n ) p r i c e l e v e l ) , t h e l aw o f one p r i c e must h o l d ; t h a t i s 

( 3 . 1 ) ( 1 / p t ) = e t ( 1 / p » ) , 

where e f c i s t he d o m e s t i c c u r r e n c y p r i c e o f f o r e i g n e x c h a n g e . 

Suppose an a g e n t i s a l e n d e r w i t h t r a n s a c t i o n s c o s t a . Then i f r t -

a > E t p f c + 1 / p t , t h i s a g e n t e x c h a n g e s h e r s i n g l e u n i t o f t he c o n s u m p t i o n good 

f o r an i n t e r m e d i a r y d e p o s i t ; o t h e r w i s e she h o l d s f i a t money. T h u s , t h e a g e n t 

who i s i n d i f f e r e n t be tween h o l d i n g d e p o s i t s and d o m e s t i c f i a t money h a s a = r t 

- E t p f c + . | / p t . The f o l l o w i n g i s t h e n an e q u i l i b r i u m c o n d i t i o n f o r t h e home 

c o u n t r y m a r k e t f o r f i a t money. 

( 3 . 2 ) n y [ l - F ( r t - E t p t + 1 / p t ) ] = p ^ . 

H e r e , M f c i s t h e s t o c k o f home c o u n t r y f i a t money a t t i m e t . S i m i l a r l y , i n t h e 

f o r e i g n c o u n t r y , 

( 3 . 3 ) ( 1 - n ) Y * [ l - F * ( r t - E t p * + 1 / p * ) ] = p*M», 

where M* r e p r e s e n t s t he f o r e i g n money s t o c k e x c l u d i n g t h e s t o c k o f f o r e i g n 

c u r r e n c y r e s e r v e s h e l d by t he d o m e s t i c g o v e r n m e n t . 

R e c a l l t h a t t he m a r g i n a l b o r r o w e r i n t he c r e d i t marke t h a s m o n i t o r 

i n g c o s t B' w h i c h i s d e t e r m i n e d by t he c o n d i t i o n n * ( e ' , 9 . ) = n ( x ' , 8 ' , 9 . ) = 

u U t t t C 

r f c K , where x^. = a r g max n ( x t , 8 ^ , 9 t ) . T h u s , f r om ( 2 . 3 ) , t he p a i r (8^ . , x^ ) i s 
X t 

i m p l i c i t l y d e t e r m i n e d by t he f o l l o w i n g two c o n d i t i o n s : 
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X t 

( 3 . 4 ) x^ - / H ( u ; e t ) d u - S £ H ( x J ; 6 f c ) = K r f c 

and 

( 3 . 5 ) 1 - H ( x J ; e f c ) - B ' h ( x j . ; e t ) = 0 . 

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

( 3 . 6 ) n Y F ( r t - E t p t + 1 / p t ) + ( 1 - n ) Y * F * ( r t - E t p * + 1 / p » ) = n O - Y ) K G ( B ^ ) 

+ ( 1 - n ) ( 1 - T * ) K G » ( 6 j ) f 

where t h e l e f t - h a n d s i d e o f ( 3 . 6 ) i s c r e d i t s u p p l y and t he r i g h t i s ( i n a 

s e n s e ) c r e d i t demand. 

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

g o v e r n m e n t s ' budge t c o n s t r a i n t s i s r e q u i r e d . S i n c e f i a t money i s t h e o n l y 

l i a b i l i t y o f t h e home g o v e r n m e n t , c h a n g e s i n i t s s t o c k must be r e f l e c t e d 

e i t h e r i n t r a n s f e r payments t o d o m e s t i c r e s i d e n t s , T t , o r i n c h a n g e s i n t h e 

d o m e s t i c g o v e r n m e n t ' s s t o c k o f f o r e i g n e x c h a n g e , J ^ . . The home g o v e r n m e n t ' s 

budge t c o n s t r a i n t can t h e n be w r i t t e n a s 

( 3 . 7 ) P t ( V l ) M t - 1 = T t + P t ( J t - J t - 1 } ' 

where z t i s d e f i n e d a s t h e p e r i o d t g r o s s g r o w t h r a t e i n t he d o m e s t i c f i a t 

money s u p p l y , t h a t i s 

( 3 . 8 ) M t = z t M t _ r 

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

( 3 . 9 ) P ^ ^ - D ( M ^ _ 1 ^ t . 1 ) - T t -
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In (3 .9) , T * d e n o t e s t r a n s f e r payments t o f o r e i g n r e s i d e n t s , and z * i s t h e 

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

and t he home g o v e r n m e n t . 

( 3 . 1 0 ) MJ • J t = Z J ( M « . 1 + J t - 1 ) . 

G i v e n a s t o c h a s t i c p r o c e s s { e , , z , z * } , e q u a t i o n s ( 3 - 1 ) — ( 3 - 1 0 ) d e t e r -
W W V 

mine an e q u i l i b r i u m s o l u t i o n f o r {p , p * , e . , B ' , x ' , r }. The n a t u r e o f t he s t o -
U o U U C u 

c h a s t i c p r o c e s s { e . , z . , z * } w i l l depend upon t h e e x c h a n g e r a t e r e g i m e a d o p t e d 

by t h e home g o v e r n m e n t . A l s o , what i s t r e a t e d a s exogenous i n t h e gove rnmen t 

budge t c o n s t r a i n t s , ( 3 . 7 ) and ( 3 . 9 ) , depends on t he i n s t i t u t i o n a l a r r a n g e m e n t 

c o n s i d e r e d . G i v e n t h e above e q u i l i b r i u m s o l u t i o n , o t h e r v a r i a b l e s o f i n t e r 

e s t , s u c h a s incomes i n e a c h c o u n t r y , can a l s o be d e t e r m i n e d i n a s t r a i g h t f o r 

ward manner . 

4 . E q u i l i b r i u m W i t h o u t F l u c t u a t i o n s 

The " l o n g r u n " p r o p e r t i e s o f t he mode l w i l l now be examined i n a 

v e r s i o n o f t h e mode l i n w h i c h p r e f e r e n c e s , t e c h n o l o g y , t he p o p u l a t i o n , and a l l 

exogenous v a r i a b l e s a r e c o n s t a n t o v e r t i m e . T h e r e w i l l t h e n be no e q u i l i b r i u m 

f l u c t u a t i o n s a r i s i n g f r om s h o c k s t o f u n d a m e n t a l s . T h i s s e c t i o n h a s two p u r 

p o s e s . F i r s t , i t may be e a s i e r f o r t h e r e a d e r t o u n d e r s t a n d t h e f o r c e s a t 

work i n t he model i n a d e t e r m i n i s t i c s e t t i n g , b e f o r e p r o c e e d i n g t o b u s i n e s s 

c y c l e f l u c t u a t i o n s . S e c o n d , t h i s s e c t i o n shows how t h e mode l e x p l a i n s t he 

r o l e o f f i n a n c i a l i n t e r m e d i a t i o n i n i n t e r n a t i o n a l g r o w t h and d e v e l o p m e n t , and 

how the mode l can g e n e r a t e p r e d i c t i o n s c o n s i s t e n t w i t h some s t y l i z e d f a c t s o f 

e c o n o m i c g r o w t h . 

To p r o c e e d , l e t 8, = 8 , zy - z , and z * = z * f o r a l l t . where 9 , z , 
t v t 

and z * a r e c o n s t a n t s . A l s o , s u p p o s e J t = 0 f o r a l l t , s o t h a t t h e r e a r e no 

open m a r k e t e x c h a n g e s . A t t e n t i o n w i l l be r e s t r i c t e d t o s t a t i o n a r y mone ta r y 
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e q u i l i b r i a , w i t h p f c , p* > 0 f o r a l l t , and x^. = x 1 , B ' s g ' , r t = r ' P t M t = ^ 

and p*M* = q * f o r a l l t . H e r e , x ' , 8 ' , r , q , and q * a r e c o n s t a n t s . T h i s 

i m p l i e s , g i v e n ( 3 . 8 ) and ( 3 . 1 0 ) , t h a t 

( 4 . D P f c + 1 / p t = 1 / 2 , 

( 4 . 2 ) p j + 1 / p j = 1 / z « , 

f o r a l l t . 

N e x t , s u b s t i t u t i n g ( 4 . 1 ) and ( 4 . 2 ) i n t o (3 .2 ) - (3 .6 ) , y i e l d s 

( 4 . 3 ) r u [ l - F ( r - 1 / z ) ] = p 1 M 1 

( 4 . 4 ) ( 1 - n ) Y * [ l - F * ( r - 1 / z * ) ] = p*M* 

x ' 
( 4 . 5 ) x ' - J* H ( u ; 6 ) d u - 8 , H ( x ' ; 9 ) = K r 

0 

( 4 . 6 ) 1 - H ( x ' ; e ) - 8 ' h ( x ' ; e ) = 0 

( 4 . 7 ) n Y F ( r - 1 / z ) + ( 1 - n h * F * ( r - 1 / z » ) = n ( 1 - Y ) K G ( 8 , ) + ( 1 - n ) Y * K G * ( 8 ' ) . 

The s y s t e m o f e q u a t i o n s ( 4 . 1 ) - ( 4 . 7 ) p r o v i d e s a s o l u t i o n f o r x ' , 8 ' , r , and t h e 

sequence {p t , p j | } . T h i s s o l u t i o n t h e n i m p l i e s v a l u e s f o r d o m e s t i c and f o r e i g n 

p e r c a p i t a i n c o m e s , y and y * , a s d e f i n e d by 

( 4 . 8 a ) y = u ( 1 - Y ) G ( 8 ' ) + Y 

and 

( 4 . 8 b ) y * = U ( 1 - Y * ) G * ( B ' ) + Y * i 

w 
where u = J wh(w;9 )dw, t he e x p e c t e d r e t u r n on an i n v e s t m e n t p r o j e c t . In 

0 

( 4 . 8 a ) , t h e f i r s t t e rm i s t h e p e r c a p i t a o u t p u t f r om l a s t p e r i o d ' s d o m e s t i c 

i n v e s t m e n t , w h i l e t he s e c o n d t e rm i s t h e o e r c a p i t a endowment o f d o m e s t i c 
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a g e n t s . The components o f y * a r e t h e c o r r e s p o n d i n g q u a n t i t i e s f o r t h e f o r e i g n 

c o u n t r y . 

Now, f o u r c o m p a r a t i v e s t a t i c s e x e r c i s e s w i l l be p e r f o r m e d , t o exam

i n e t h e e f f e c t s o f o n c e and f o r a l l e x o g e n o u s c h a n g e s on i n t e r e s t r a t e s , 

i n t e r m e d i a t i o n a c t i v i t y , and p e r c a p i t a i n c o m e s . The f i r s t e x p e r i m e n t i s a 

o n e - t i m e i n c r e a s e i n 8 , w h i c h h a s t h e e f f e c t o f i m p r o v i n g i n v e s t m e n t o p p o r t u 

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

d i s t r i b u t i o n o f p r o j e c t r e t u r n s ( n o t e t h a t t h i s d i s t r i b u t i o n i s common t o 

e n t r e p r e n e u r s ' p r o j e c t s i n b o t h c o u n t r i e s ) . From (4 .3 ) - (4 .8 ) , s t a n d a r d com

p a r a t i v e s t a t i c s g i v e s : 

d r [ n ( 1 - Y ) K g + ( 1 - n ) ( 1 - Y » ) K g » ] « 
_ = _ > o 

d R , [ n Y f + 0 - n ) Y * f * ] 6 

5 T = 5 > ° 

. . , w 
j j f = d - Y ) v g ( e ' ) S | _ _ ( 1 - Y ) G ( 8 ' ) J D 2 H ( w ; e ) d w > 0 

-- ( 1 - Y * ) y g * ( e ' ) . ( 1 - Y » ) G * ( 6 ' ) J D 2 H ( w ; 9 ) d w > 0 

where 

x ' 
S = - J D H ( u ; 9 ) d u - 8 ' D H ( x ' ; 9 ) > 0 

0 d 

Q = H [ n Y f + ( 1 - n ) Y * f * ] * K 2 [ n ( 1 - Y ) g + ( 1 - n ) ( 1 - Y * ) g * ] > 0 

f = f ( r - 1 ) 

f * = f * ( r - 1 ) 

g = g ( 8 ' ) 
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g * = g * ( 8 ' ) 

H = H ( x ' ; 9 ) . 

H e r e , an i n c r e a s e i n 9 i m p l i e s a d e c r e a s e , f o r any l o a n i n t e r e s t 

payment x , i n t h e p r o b a b i l i t y o f d e f a u l t , H ( x ; 9 ) , and a c o r r e s p o n d i n g f a l l i n 

e x p e c t e d m o n i t o r i n g c o s t s f o r e a c h e n t r e p r e n e u r . As a r e s u l t , t h e s i z e o f t h e 

p o o l o f c r e d i t w o r t h y e n t r e p r e n e u r s i n c r e a s e s ( 8 ' r i s e s ) , t h a t i s , t h e "demand" 

f o r l o a n s r i s e s . The w o r l d i n t e r e s t r a t e , r , t hen i n c r e a s e s t o c l e a r t h e 

c r e d i t m a r k e t . S i n c e t h e e x p e c t e d r e t u r n on e a c h i n v e s t m e n t p r o j e c t i s 

h i g h e r , and b e c a u s e more i n v e s t m e n t p r o j e c t s a r e f u n d e d , p e r c a p i t a o u t p u t i n 

e a c h c o u n t r y i n c r e a s e s . 

S e c o n d , c o n s i d e r t h e i m p a c t o f an i n c r e a s e i n t h e f o r e i g n c o u n t r y ' s 

r a t e o f mone ta ry e x p a n s i o n , z * , a t e a c h d a t e , t . The r e s u l t s o f t h i s e x p e r i 

ment a r e : 

- Tz( ^ < ° ' & > »• & > ° ' a n d a £ > »• 

z * 

S i n c e an i n c r e a s e i n z * r e d u c e s t he r a t e o f r e t u r n on f o r e i g n f i a t money, 

f o r e i g n r e s i d e n t s s u b s t i t u t e f r om f i a t money t o i n t e r m e d i a t e d c a p i t a l . T h i s 

augments t he w o r l d - w i d e s u p p l y o f l o a n a b l e f u n d s and d r i v e s down the w o r l d 

r e a l i n t e r e s t r a t e , r . A t t h e new l o w e r w o r l d i n t e r e s t r a t e , more e n t r e p r e 

n e u r s i n b o t h c o u n t r i e s a r e e l i g i b l e t o r e c e i v e l o a n s s i n c e now t h e r e i s l e s s 

r i s k o f b a n k r u p t c y . Income i n b o t h c o u n t r i e s t h e r e f o r e i n c r e a s e s . As a 

r e s u l t , a l o n g - r u n p o s i t i v e c o r r e l a t i o n be tween o u t p u t and i n f l a t i o n , t h a t i s 

a l o n g - r u n P h i l l i p s r e l a t i o n s h i p , w i l l be o b s e r v e d . T h i s can be c o n t r a s t e d t o 

t he p r o p e r t i e s o f c a s h - i n - a d v a n c e m o d e l s s u c h a s Greenwood and Huf fman [1987] 

o r 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 i m i l a r t o L u c a s [ 1 9 7 2 ] , w i t h p r e f e r e n c e s 

d e f i n e d o v e r l e i s u r e and c o n s u m p t i o n . In t h e s e m o d e l s , i f money t r a n s f e r s a r e 
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l ump-sum ( a s t h e y a r e n o t i n L u c a s [ 1 9 7 2 ] ) , t h e n a n t i c i p a t e d m o n e t a r y e x p a n 

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

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

mechan ism on o u t p u t ( s e e W i l l i a m s o n [ 1 9 8 7 b ] ) . T h i s c r e d i t a l l o c a t i o n m e c h a 

n i s m p r o v i d e s a d i r e c t l i n k f r om c r e d i t t o i n v e s t m e n t and o u t p u t . 

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

t i o n f u n c t i o n s o f t r a n s a c t i o n and m o n i t o r i n g c o s t s , s u p p o s e t h a t G and G * a r e 

members o f t h e same f a m i l y o f d i s t r i b u t i o n s , S (8 ; i |») , p a r a m e t e r i z e d by 4». 

S p e c i f i c a l l y , l e t G ( 8 ) = 3 ( 8 ; ^ ) and G * ( B ) = & ( 0 ; t _ ) w i t h D 2S(B;4>) < 0 , s o 

t h a t i|> o r d e r s d i s t r i b u t i o n s a c c o r d i n g t o f i r s t - o r d e r s t o c h a s t i c d o m i n a n c e . I n 

s i m i l a r f a s h i o n , assume t h a t t h e r e i s a f a m i l y o f d i s t r i b u t i o n s F(a;<t>), where 

F ( a ) = FUjtfr.j) and F * ( a ) = P ( a ; * 2 ) , w i t h D2F(a;<J>) < 0 . 

Now, c o n s i d e r t he i m p l i c a t i o n s o f an i n c r e a s e i n i^ . Such a s h i f t 

e f f e c t i v e l y r e d u c e s t h e " c r e d i t w o r t h i n e s s " o f d o m e s t i c e n t r e p r e n e u r s i n t h e 

s e n s e t h a t i t c o n c e n t r a t e s them more h e a v i l y i n t he r a n g e w i t h h i g h m o n i t o r i n g 

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

< o, J f l > 0 , g L < o, and | p > 0 . 
dip 1 d * 1 ' d * 1 ' d * 1 

Note t h a t an i n c r e a s e i n 4^ r e d u c e s t h e s i z e o f t h e p o o l o f d o m e s t i c e n t r e 

p r e n e u r s who r e c e i v e l o a n s f o r e a c h v a l u e o f t he i n t e r e s t r a t e ; t he w o r l d 

demand f o r l o a n s and t h e w o r l d i n t e r e s t r a t e d e c r e a s e . In e q u i l i b r i u m , f e w e r 

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

p r e n e u r s have t h e i r p r o j e c t s f u n d e d . As a c o n s e q u e n c e , t he gap be tween f o r 

e i g n and d o m e s t i c i n c o m e , y * - y , w i d e n s . Hence , t he l e s s c r e d i t w o r t h y a r e 

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

n a t i o n a l c r e d i t m a r k e t s , and t he l o w e r w i l l be d o m e s t i c i n c o m e , b o t h r e l a 

t i v e l y and a b s o l u t e l y . 
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L a s t , s u p p o s e <J>. i n c r e a s e s . The f o l l o w i n g a r e o b t a i n e d : 

dr. 
d * 

> 0 . < 0 , ^ - < 0 , and dy» < 0 . 

H e r e , t he p o o l o f d o m e s t i c s a v e r s who can p r o f i t a b l y a c c e s s i n t e r n a t i o n a l 

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

o f d o m e s t i c s a v e r s has s h i f t e d t owa rd t h o s e w i t h h i g h e r ex a n t e t r a n s a c t i o n 

c o s t s . The w o r l d i n t e r e s t r a t e must t h e n r i s e t o c l e a r t he i n t e r n a t i o n a l 

c r e d i t m a r k e t . As a r e s u l t , f ewe r i n v e s t m e n t p r o j e c t s a r e f u n d e d w o r l d - w i d e , 

and income f a l l s i n b o t h c o u n t r i e s . 

ment two , t he mone ta r y s h o c k ) t e l l us a b o u t t h e r o l e o f f i n a n c i a l i n t e r m e d i a 

t i o n i n i n t e r n a t i o n a l g r o w t h and d e v e l o p m e n t , and how t h e p r e d i c t i o n s o f t h e 

mode l c o n f o r m w i t h e m p i r i c a l f a c t s . F i r s t , e x p e r i m e n t s o n e , t h r e e , and f o u r 

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

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

o n d , e x p e r i m e n t t h r e e i n d i c a t e s " t h a t r e l a t i v e p e r c a p i t a i ncomes a r e d e t e r 

mined by t h e r e l a t i v e " q u a l i t y " o f e n t r e p r e n e u r s i n e a c h c o u n t r y . T h i r d , 

e x p e r i m e n t f o u r shows t h a t t he f r a c t i o n o f w e a l t h h e l d i n t he f o rm o f i n t e r m e 

d i a t e d a s s e t s v e r s u s c u r r e n c y i n a c o u n t r y i s d e t e r m i n e d by t he t r a n s a c t i o n s 

c o s t s f a c e d by l e n d e r s . Mote t h a t e x p e r i m e n t s o n e , t h r e e , and f o u r a l l a s s o 

c i a t e t e c h n o l o g i c a l i m p r o v e m e n t s , whe the r i n t he i n v e s t m e n t t e c h n o l o g y , t h e 

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

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

m e d i a t e d . C l e a r l y , t h e s e k i n d s o f t e c h n o l o g i c a l changes encompass a g r e a t 

d e a l , i n c l u d i n g improvements i n t he l e g a l e n v i r o n m e n t ( a f f e c t i n g m o n i t o r i n g 

c o s t s ) and i n c o m m u n i c a t i o n s and t r a n s p o r t a t i o n ( a f f e c t i n g t r a n s a c t i o n s 

c o s t s ' ) . 

Now, one m i g h t a s k what t he p r e c e d i n g e x p e r i m e n t s ( e x c l u d i n g e x p e r i -
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The a b o v e p r e d i c t i o n s a r e c o n s i s t e n t w i t h some s t y l i z e d f a c t s o f 

e c o n o m i c g r o w t h documented by L u c a s [ 1 9 8 5 ] , Romer [ 1 9 8 6 ] , and Townsend 

[ 1 9 8 3 ] . In p a r t i c u l a r , d i f f e r e n c e s i n measured pe r c a p i t a income can p e r s i s t 

a c r o s s c o u n t r i e s , a s i s shown by e x p e r i m e n t t h r e e ( s e e L u c a s [ 1 9 8 5 ] ) . A l s o , 

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

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

a s w e l l a s i n t h e c r o s s s e c t i o n , a s documented by Townsend [ 1 9 8 3 ] , so l o n g a s 

improvements i n t h e t r a n s a c t i o n s t e c h n o l o g y a r e a s s o c i a t e d w i t h o t h e r t e c h n o 

l o g i c a l i m p r o v e m e n t s . 

5 . E q u i l i b r i u m W i t h A g g r e g a t e F l u c t u a t i o n s 

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

by r e a l d i s t u r b a n c e s a f f e c t i n g t h e t e c h n o l o g y i n b o t h c o u n t r i e s , and by mone

t a r y d i s t u r b a n c e s i n t he f o r e i g n c o u n t r y . These f l u c t u a t i o n s a r e e x a m i n e d 

u n d e r t h r e e a l t e r n a t i v e p o l i c y r e g i m e s f o r t h e home c o u n t r y : i ) a f l e x i b l e 

exchange r a t e r e g i m e , where t h e home government has a d e f i c i t o f z e r o i n e a c h 

p e r i o d and c o n d u c t s no a s s e t e x c h a n g e s , i i ) a " f i s c a l p o l i c y p e g , " where t h e 

exchange r a t e i s f i x e d and mone ta r y p o l i c y i s h e l d c o n s t a n t , i i i ) a " m o n e t a r y 

p o l i c y p e g " where t he exchange r a t e i s f i x e d and f i s c a l p o l i c y i s h e l d c o n 

s t a n t . 

T h i s ' p a r t i c u l a r f l e x i b l e exchange r a t e r eg ime was c h o s e n s i n c e i t i s 

n o n i n t e r v e n t i o n i s t , i n t h a t t he home c o u n t r y s t o c k o f f i a t money i s f i x e d f o r 

a l l t . However , n o t e t h a t t h i s t a k e s the f ramework o f l e g a l r e s t r i c t i o n s a s 

g i v e n . The pegged exchange r a t e s y s t e m s r e p r e s e n t two e x t r e m e s i n a c o n t i n u u m 

o f exchange r a t e - p e g g i n g p o l i c y p rograms c o n t a i n i n g d i f f e r e n t d e g r e e s o f 

f i s c a l and mone ta r y i n t e r v e n t i o n . These two e x t r e m e s have t h e i r own l o g i c i n 

t e r m s o f t he e n v i r o n m e n t t he home government o p e r a t e s i n h e r e . A l s o , t h e y 

seem to c o r r e s p o n d t o r e a l - w o r l d p o l i c y a l t e r n a t i v e s , t h o u g h p e r h a p s n o t t o 
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what i s u s u a l l y c o n s i d e r e d i n t h e i n t e r n a t i o n a l f i n a n c e l i t e r a t u r e . In t h i s 

r e g a r d , n o t e t h a t t he f i s c a l p o l i c y peg and t h e mone ta r y p o l i c y peg do n o t 

c o r r e s p o n d t o " s t e r i l i z e d " and " n o n s t e r i l i z e d " i n t e r v e n t i o n , s i n c e t h e r e i s no 

government i n t e r e s t - b e a r i n g d e b t i n t he m o d e l . A l s o , t hough t h e m o n e t a r y 

p o l i c y peg i s s i m i l a r t o H e l p m a n ' s [1981 ] " c o o p e r a t i v e p e g , " h i s o n e - s i d e d peg 

i n v o l v e s open m a r k e t o p e r a t i o n s i n p r i v a t e d e b t , and t h u s i s q u i t e d i f f e r e n t 

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

S t o c h a s t i c t e c h n o l o g i c a l d i s t u r b a n c e s and f o r e i g n m o n e t a r y s h o c k s 

a r e i n t r o d u c e d a s f o l l o w s . L e t s f c d e n o t e t he s t a t e o f t h e w o r l d a t t i m e t . 

F o r s i m p l i c i t y , s u p p o s e t h a t t h e r e a r e o n l y two s t a t e s , s t = 1, 2 , where s t 

f o l l o w s a Markov p r o c e s s w i t h 

P T [ . t - 1 | . t - l - l ] - q l f 1 - 1, 2. 

H e r e , 0 < < 1 f o r i = 1, 2 , and q 1 > q 2 , s o t h a t s f c i s n o n n e g a t i v e l y s e r i 

a l l y c o r r e l a t e d . I f s , . = i , t hen z * = z * and 9. = 9 . , i = 1, 2 . 3 G i v e n t h e 
J t ' t I t i ' 

above t r a n s i t i o n p r o b a b i l i t i e s g o v e r n i n g movements be tween s t a t e s , t h e a s s o c i 

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

Q 2 1 " Q 1 • P r [ s . = 1 ] = and P r [ s =2? 
t 1 - q 1 + q 2 t 1 - q 1 + q 2 . 

In what f o l l o w s , a t t e n t i o n w i l l be r e s t r i c t e d t o s t a t i o n a r y mone ta r y e q u i l i b 

r i a , where i n t e r e s t r a t e s and q u a n t i t i e s depend o n l y on s f c , and p t > 0 , p* > 0 

f o r a l l t . 

F l e x i b l e Exchange Ra te 

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

f i a t money r e m a i n s f i x e d , t h a t i s z f c = 1 f o r a l l t . A l s o , T t = 0 and J f c = 0 

f o r a l l t . L e t ir. r e p r e s e n t t h e r e a l i z e d g r o s s r e t u r n on d o m e s t i c f i a t money 

between p e r i o d s t and t + 1, t h a t i s = p t + 1 / p f c . T h i s r e a l i z e d r a t e o f 
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r e t u r n can t a k e on one o f f o u r p o s s i b l e v a l u e s , d e n o t e d by n „ f o r i , j = 1, 

2 , where i s t he r e a l i z e d g r o s s r e t u r n on f o r e i g n c u r r e n c y i f s f c + 1 = i and 

s t = j . The g r o s s r a t e s o f r e t u r n on f o r e i g n c u r r e n c y , ir* , i , j = 1, 2 , a r e 

d e f i n e d s i m i l a r l y . From ( 3 . 2 ) , ( 3 . 3 ) , ( 3 . 8 ) and ( 3 . 9 ) and s e t t i n g z * = 1, a s 

i s done i n t h e f o l l o w i n g a n a l y s i s , 

( 5 . 1 ) w n = * 2 2 = = 1 

( 5 . 2 ) T T * 2 = 1 / 2 * 

( 5 . 3 ) = 1 / * * 2 z * 

( 5 . 4 ) i r 2 1 = 1 / * 1 2 . 

The e x p e c t e d r e t u r n s on d o m e s t i c and f o r e i g n c u r r e n c i e s i f s t = i , d e n o t e d 

by TT^ and TT* , a r e t h e n g i v e n by 

( 5 . 5 ) it® = q i » l i + ( 1 - q . ) i t 2 . and w * e = q . n * . + ( 1 - q . ) * * . , 1 = 1 , 2 . 

F o r t h i s r e g i m e , an e q u i l i b r i u m i s d e t e r m i n e d a n a l o g o u s l y t o 

( 3 . 2 ) - ( 3 . 1 0 ) , a s f o l l o w s , u s i n g ( 5 . 1 ) - ( 5 . 4 ) . 

( 5 . 6 ) 1 - F ( r 1 - q 1 - ( 1 - q 1 ) / i r 1 2 ) - l - F ^ - q ^ - C 1 -q 2 >) ] = 0 

( 5 . 7 ) 1 - F « ( r l - q r ( 1 - q 1 ) / i r » 2 z » ] - n * 2 ( 1 - F * ( r 2 - q 2 ^ * 2 - ( 1 - q 2 ) / z * ) ] = 0 

( 5 . 8 ) x ! - J* H ( u ; 9 . ) d u - 6 ! H ( x ! ; 9 . ) = K r . , 1 : 1 , 2 
1 Q 1 1 1 1 1 

( 5 . 9 ) 1 - - H ( z [ ; e 1 ) - B ! h ( x ! ; 9 . ) = 0 , i = 1, 2 

( 5 . 1 0 ) n f F ( r 1 - q 1 - ( 1 - q 1 ) / i r 1 2 ) + ( 1 - n ) y * F » ( r l - q 1 - ( 1 - q l ) / » » 2 z » ) = n ( 1 - y ) K G ( B j ) 

+ ( 1 - n ) ( 1 - Y * ) K G * ( 6 ^ ) 
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( 5 . 1 1 ) n Y F ( r 2 - q 2 t t 1 2 - 1 - i - q 2 ) + ( 1 - n ) Y * F » ( r 2 - q 2 i r » 2 - ( 1 - q 2 ) / z » ) = n( 1 - Y ) K G ( Bp 

+ ( 1 - n ) ( 1 - Y * ) K G ( 6 2 ) . 

H e r e , s u b s c r i p t s on v a r i a b l e s d e n o t e s t a t e s s o t h a t , f o r e x a m p l e , r i i s t h e 

d e p o s i t i n t e r e s t r a t e when s f c = i . E q u a t i o n s ( 5 . 1 ) - ( 5 . 1 1 ) , i n c o n j u n c t i o n 

w i t h ( 5 . 1 ) - ( 5 . 5 ) , s o l v e f o r P 4 , x [ , B ' F « J , I T ? 6 , i = 1, 2 , and f o r w , **y 

i t J » I f 2 . 

G i v e n t he a b o v e s o l u t i o n s , o t h e r v a r i a b l e s o f i n t e r e s t c a n be com

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

( 4 . 8 ) , b y : 

( 5 . 1 2 ) y . = I I . ( 1 - Y ) G ( B [ ) + Y , i = 1, 2 , 

( 5 . 1 3 ) y£ = u i ( 1 - Y * ) G * ( 6 ! ) + Y » , i = 1, 2 , 

w 

where = J" wh (w ;8^ )dw . H e r e , y t = y i and y * = y * i f s f c _ ^ = i . S e c o n d , n e t 

b o r r o w i n g by t h e home c o u n t r y i s : 

( 5 . 1 4 ) b 1 = ( I - Y ) K G ( S ' ) - Y F ( r 1 - q 1 - ( 1 - q 1 ) / l r 1 2 ) , 

( 5 . 1 5 ) b 2 = ( 1 - Y ) K G ( 8 2 ) - Y F ( r 2 - q 2 i r 1 2 - 1 + q 2 ) . 

T h u s , t he c a p i t a l a c c o u n t s u r p l u s i n t he home c o u n t r y , d e n o t e d by k, • = b- -

b j i f Sj. = i and s ^ . _ 1 = j , i s : 

( 5 . 1 6 ) k t l = k 2 2 = 0 

( 5 . 1 7 ) k 1 2 = b 1 - b 2 = - k 2 1 . 

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

w h i c h o c c u r s be tween p e r i o d s t and t + 1, so t h a t e = e t + 1 / e t . As f o r i r v 
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and it* e can t a k e on one o f f o u r v a l u e s , e . , i , j = 1, 2 . From ( 3 - 1 ) and 
V t 1J 

( 5 . 1 ) - ( 5 . 4 ) , 

( 5 . 1 8 ) e n = 1 

e 1 2 = n 1 2 / n 1 2 

• 2 1 = » 1 2 / * * 2 Z 2 

e 2 2 = U 2 l 

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

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

e x p e r i m e n t s i n v o l v e d i f f e r e n t i a t i n g w i t h r e s p e c t t o and z * , i = 1, 2 , 

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

a r e ( 8 ^ , z * ) = (Q^,z*) = ( 9 , 1 ) . T h i s benchmark e q u i l i b r i u m i s t h e s t a t i o n a r y 

f i x e d money s u p p l y e q u i l i b r i u m w i t h no t e c h n o l o g y s h o c k s . 

The o b j e c t i v e h e r e i s t o u n c o v e r t he v a r i a n c e - c o v a r i a n c e s t r u c t u r e 

o f t h e endogenous v a r i a b l e s o f i n t e r e s t i n t h e m o d e l , and t o compare t h i s 

s t r u c t u r e a c r o s s exchange r a t e r e g i m e s . In e q u i l i b r i u m , most v a r i a b l e s f o l l o w 

a t w o - s t a t e Markov p r o c e s s , a s do t he u n d e r l y i n g s h o c k s . V a r i a n c e s and c o -

v a r i a n c e s f o r t h e s e v a r i a b l e s can t h e n be computed i n a s t r a i g h t f o r w a r d man

n e r . F o r e x a m p l e , i f { a t } and { b t J a r e two s t o c h a s t i c p r o c e s s e s , where a t = 

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

a s i n W i l l i a m s o n [ 1 9 8 7 b ] , 

( 5 . 1 9 ) c o v ( a t , b t ) . 2 ( a 1 - a 2 ) ( b 1 - b 2 ) . 
( 1 -q 1 +q 2 ) 
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To f i n d t h e c o v a r i a n c e f o r a s m a l l p e r t u r b a t i o n t o t h e benchmark e q u i l i b r i u m , 

a s e c o n d - o r d e r T a y l o r e x p a n s i o n o f e x p r e s s i o n ( 5 . 1 9 ) g i v e s 

( 1 - q )q da d a db db 
(5.20) c o v ( V b t ) = 2 . . - 1 ) , 

2 ( 1 - q 1 + q 2 ) 

where u = 6 ^ , z * , i = 1, 2 . In c o m p u t i n g c o v a r i a n c e s when a t a n d / o r b t depend 

n o t j u s t on s t , b u t on s t + 1 and s f c , a s i s t he c a s e f o r H . , n * , e f c , and k f c , 

f o r m u l a e a r e i n g e n e r a l more c o m p l i c a t e d t h a n ( 5 . 1 9 ) and ( 5 . 2 0 ) . Howeve r , i f 

a f c = w . , n * , e t o r k t , and a® = E f c a t , t h e n d i r e c t c o m p u t a t i o n g i v e s 

( 5 . 2 1 ) c o v ( a t , y t + 1 ) = c o v ( a « t y t + 1 ) , 

and ( 5 . 1 9 ) and ( 5 . 2 0 ) can t h e n be u s e d g i v e n t h i s p a r t i c u l a r t i m i n g o f v a r i 

a b l e s . 

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

i n 9 2 a r e e x a m i n e d , w h i c h w i l l y i e l d i n f o r m a t i o n on t h e v a r i a n c e - c o v a r i a n c e 

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

r e s u l t s a r e summar i zed a s f o l l o w s 

d s ! d e : 6 [ n Y f a * ( 1 - F ) + ( 1 - n ) Y * f * a ( 1 - F * ) ] 
( 5 ' 2 2 ) d e j - d e f * < 0 

d r d r 6 a a * K [ n ( 1 - Y ) g + ( 1 - n ) ( 1 - Y * ) g » ] 
( 5 - 2 3 ) W2 " de f « " 7 < 0 

dn d r d r 
( 5 . 2 , ) _ t t . - ( f / . ) ( g J - j J ] > 0 

d i r * d r d r . 
( 5 - 2 5 » 3 e f = - < f , / a * X d 5 7 - d e f ' > 0 

d y . dy d s ! d e ' du 
( 5 - 2 6 ) d e ^ - d o f - ^ - ^ W 2 - d e f ) " < ' - ' ' ) G ( s , ) d i f < 0 
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de d e - . „ p < ( d r d r 
( 5 27) — H - 2-1 - f i _ £ - U — 1 I ) < 0 
l 3 , n de 2 de 2

 l a a * n d e 2 d e 2

J 5 u 

db. d b 0 ( 1 - n ) n « [ K Y * f * ( 1 - F » ) Y f ( 1 - F ) 
( 5 - 2 8 ) - def • 7 

r ( 1 - y ) a g ( 1 - T » ) a » s » | > 0  

A 1

 Y f ( 1 - F ) Y * f * ( 1 - F * ) J < 

F = F ( r - 1 ) , F * = F * ( r - 1 ) 

x ' 
5 = - J D H ( u ; 9 ) d u - B 'D H ( x ' ; 9 ) > 0 

0 * d 

v = H [ n Y f a » ( 1 - F ) + ( 1 - n ) Y * f * a ( 1 - F » ) ] + a a * K 2 [ n ( 1 - Y > g + ( 1 - n ) ( 1 - Y * ) g * ] > 0 

a = ( 1 - q 1 + q 2 ) f + ( 1 - F ) and a * = ( 1 - q 1 + q 2 ) f * + 1 - F » . 

W i t h t he more f a v o r a b l e d i s t r i b u t i o n o f i n v e s t m e n t r e t u r n s a v a i l a b l e 

i n s t a t e 2 , t he w o r l d demand f o r c r e d i t i s h i g h e r i n t h i s s t a t e t han i n s t a t e 

1. As a r e s u l t , r e a l i n t e r e s t r a t e s a t t i m e t and income a t t + 1 a r e h i g h e r 

i f s t = 2 t h a n i f s f c = 1 ( c . f . ( 5 . 2 3 ) and ( 5 . 2 6 ) ) . T h e r e f o r e , f r om ( 5 . 2 0 ) , i n 

e a c h c o u n t r y r e a l i n t e r e s t r a t e s and o u t p u t ( w i t h a o n e - p e r i o d l e a d ) a r e 

p o s i t i v e l y c o r r e l a t e d , and c o n t e m p o r a n e o u s l y p o s i t i v e l y c o r r e l a t e d p r o v i d e d q^ 

> q 2 ( s h o c k s a r e p o s i t i v e l y s e r i a l l y c o r r e l a t e d ) . 

From ( 5 . 1 ) , ( 5 . 4 ) , ( 5 . 5 ) , ( 5 . 2 1 ) , ( 5 . 2 4 ) , and ( 5 . 2 6 ) , t he i n f l a t i o n 

r a t e i n each c o u n t r y i s c o u n t e r c y c l i c a l . S i m i l a r l y , t h e e x c h a n g e r a c e and t h e 

c a p i t a l a c c o u n t s u r p l u s may be p r o c y c l i c a l o r c o u n t e r c y c l i c a l . F o r t he e x 

change r a t e , t he outcome t u r n s on the s i g n o f d e ^ / d e , , , w h i c h f r om ( 5 . 2 7 ) 

depends on f / a - f * / a * , w h i c h i n t u r n can be r e w r i t t e n a s 

f / a - f * / a * = [ l - q 1 + q 2 + ( 1 - F ) / f ] ~ 1 - [ l - q 1 + q + ( 1 - F * ) / f * ] _ l . 
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In t e rms o f t h e d i s t r i b u t i o n F ( + ) , f / ( 1 - F ) i s a h a z a r d r a t e . In t h e m o d e l , i t 

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

money i n t h e home c o u n t r y . T h e r e f o r e , g i v e n ( 5 . 2 0 ) , ( 5 . 2 1 ) , ( 5 . 2 6 ) , and 

( 5 . 2 7 ) , exchange r a t e a p p r e c i a t i o n s w i l l be p r o c y c l i c a l ( c o u n t e r c y c l i c a l ) i f 

money demand i s more ( l e s s ) i n t e r e s t e l a s t i c i n t h e home c o u n t r y t h a n i n t h e 

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

p i n g e on e i t h e r c o u n t r y ' s m a r k e t f o r f i a t money, i t s e f f e c t on t h e e x c h a n g e 

r a t e i s l i m i t e d t o i t s d i f f e r e n t i a l i m p a c t on t h e s e two m a r k e t s v i a i t s e f f e c t 

on t h e common w o r l d r e a l i n t e r e s t r a t e . The c o u n t r y w i t h t h e h i g h e s t i n t e r e s t 

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

c l i c a l movement i n i n f l a t i o n . C o n s e q u e n t l y , a p p r e c i a t i o n s ( d e p r e c i a t i o n s ) i n 

t h a t c o u n t r y ' s exchange r a t e w i l l be p r o c y c l i c a l ( c o u n t e r c y c l i c a l ) . The 

c o r r e l a t i o n be tween exchange r a t e d e p r e c i a t i o n s and t he c a p i t a l a c c o u n t s u r 

p l u s i s a m b i g u o u s , even g i v e n t h e s i g n o f f * ( 1 - F ) - f ( 1 - F * ) . Movements i n t h e 

c a p i t a l a c c o u n t s u r p l u s depend upon t h e c h a r a c t e r i s t i c s o f b o t h s a v e r s and 

e n t r e p r e n e u r s ( s e e e q u a t i o n ( 5 . 2 8 ) ) . 

c a r r i e d o u t by c o n s i d e r i n g t h e e f f e c t s o f a s m a l l p e r t u r b a t i o n i n z * a r o u n d 

t h e p o i n t i n t h e s t a t e s p a c e where ( 8 ^ , z * ) = ( 9 2 , z * ) = ( 9 , 1 ) . The r e s u l t s o f 

t h i s e x e r c i s e a r e summar ized by t h e f o l l o w i n g 

An a n a l y s i s o f f l u c t u a t i o n s u n d e r mone ta r y d i s t u r b a n c e s w i l l now be 

( 5 . 2 9 ) 
( 1 - n ) Y * f * K a ( q l - q 2 ) ( 1 - F « ) 

< 0 
7 

( 5 . 3 0 ) 

( 5 . 3 D Ka l d z * d z * 
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( 5 . 3 2 ) 
( q ^ q 2 ) f * { n Y f a * ( 1 - F ) H + a a * K 2 [ n ( 1- Y ) g + ( 1 - U ) ( 1 - Y * ) g * ] } 

^ n ( 5 . 3 2 ) 
d z * a * 7 

( 5 . 3 3 ) 
d e 1 2 
d z * 

d , * 2 

" d z * 

dTT 

- T I T > 0 

dz*j 

( 5 . 3 4 ) 
d e 2 1 
d z * 

d * 1 2 
" d z * 

dTT* 

d z * 

( 5 . 3 5 ) 
d b 1 
d z * 

d b 2 

d z * " 

ds; 
[ ( 1 - Y ) K g + Y f H ( 1 - F ) / K a ] [ ^ | -

d 8 i 

A\ < 0 

d z * 1 

( 5 . 3 6 ) 
d z * 

dy 2 

d z * " 

d 8 ! de' 
y ( 1 - Y ) ^ d z | - d z | ^ < ° 

( 5 . 3 7 ) 
dy* 
d z * " 

dy* 
d z * " 

de; d s : 
u ( 1 - ^ ^ d z * - d z * ^ < 0 -

From ( 5 . 2 9 ) , ( 5 . 3 6 ) and ( 5 . 3 7 ) , o u t p u t i n e a c h c o u n t r y i s p o s i t i v e l y 

c o r r e l a t e d w i t h money g r o w t h i n t h e f o r e i g n c o u n t r y . T h i s e x p a n s i o n a r y i m p a c t 

o f money on o u t p u t i s due t o t h e c r e d i t a l l o c a t i o n mechan ism d i s c u s s e d i n t h e 

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

s t a t i c t w o - c o u n t r y M u n d e l l - F l e m i n g mode l o f t he t y p e d i s c u s s e d i n M u n d e l l 

[ 1 9 8 6 , p p . 2 6 2 - 2 7 1 ] , where a mone ta r y e x p a n s i o n i n one c o u n t r y r e d u c e s o u t p u t 

i n t he o t h e r c o u n t r y . In t h i s s e n s e , t he p r e d i c t i o n s o f t h e mode l a n a l y z e d 

h e r e show a g r e a t e r d e g r e e o f c o n f o r m i t y w i t h o b s e r v a t i o n s . More r e c e n t work 

w i t h s t i c k y p r i c e m o d e l s by S v e n s s o n and W i j n b e r g e n [1987] shows c h a t t h i s 

M u n d e l l - F l e m i n g r e s u l t can be o v e r t u r n e d i n a K e y n e s i a n - t y p e m o d e l , bu t t h i s 

depends on t he s i z e o f t he i n t e r t e m p o r a l e l a s t i c i t y o f s u b s t i t u t i o n r e l a t i v e 

t o t he i n t r a t e m p o r a l e l a s t i c i t y be tween home and f o r e i g n g o o d s . 

No te t h a t i f money g r o w t h s h o c k s i n t he f o r e i g n c o u n t r y a r e no t 

s e r i a l l y c o r r e l a t e d ( q 1 = q 2 ) » t h e n t h e r e a r e no c y c l i c a l e f f e c t s f r om t h e s e 

mone ta ry d i s t u r b a n c e s . C u r r e n t money g r o w t h h a s c y c l i c a l e f f e c t s o n l y t o t h e 

e x t e n t t h a t i t i s i n f o r m a t i v e a b o u t f u t u r e money g r o w t h and t h e r e a l r e t u r n on 

f i a t money. 
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N e x t , f r o m (5.1)-<5.4), ( 5 . 2 0 ) , ( 5 . 2 1 ) , and ( 5 . 2 9 ) - ( 5 . 3 2 ) , t h e w o r l d 

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

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

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

i m p a c t o f f o r e i g n m o n e t a r y d i s t u r b a n c e s on t h e d o m e s t i c demand f o r money v i a 

t he r e a l i n t e r e s t r a t e . F o r e x a m p l e , s u p p o s e t h a t s f c = 2 . T h e n , t h e w o r l d 

r e a l i n t e r e s t r a t e i s low and e a c h c o u n t r y ' s o u t p u t ( n e x t p e r i o d ) i s h i g h . 

T h u s , t h e d o m e s t i c demand f o r f i a t money w i l l be h i g h , and t he d o m e s t i c p r i c e 

l e v e l w i l l be l o w . D o m e s t i c r e s i d e n t s a t t i m e t e x p e c t i n f l a t i o n . T h e n , i f 

s f c + 1 = 2 t h e p r i c e l e v e l w i l l r e m a i n c o n s t a n t , b u t i f s f c + 1 = 1, t h e d o m e s t i c 

p r i c e l e v e l w i l l r i s e a s t he r e a l i n t e r e s t r a t e w i l l have r i s e n . The o p p o s i t e 

h o l d s i f s f c = 1. Thus a h i g h ( l o w ) l e v e l o f o u t p u t i s a s s o c i a t e d on a v e r a g e 

w i t h i n f l a t i o n ( d e f l a t i o n ) . 

F i n a l l y , ( 5 . 2 0 ) , ( 5 . 2 1 ) , and ( 5 . 3 3 ) - ( 5 . 3 7 ) i m p l y t h a t d o m e s t i c 

( f o r e i g n ) exchange r a t e a p p r e c i a t i o n s and c a p i t a l a c c o u n t d e f i c i t s a r e p r o c y 

c l i c a l ( c o u n t e r c y c l i c a l ) , and p o s i t i v e l y c o r r e l a t e d . Though i n f l a t i o n r a t e s 

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

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

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

t i o n s ( d e p r e c i a t i o n s ) i n t he home ( f o r e i g n ) c o u n t r y ' s e x c h a n g e r a t e a r e p o s i 

t i v e l y c o r r e l a t e d w i t h o u t p u t . When a mone ta r y i n n o v a t i o n o c c u r s i n t h e 

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

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

f r om the f o r e i g n c o u n t r y . In t he f o l l o w i n g p e r i o d income r i s e s i n t he f o r e i g n 

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

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

t i v e l y c o r r e l a t e d w i t h o u t p u t . 
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These p r e d i c t i o n s a r e d i f f e r e n t f r om t h o s e o b t a i n e d f r o m M u n d e l l -

F l e m i n g m o d e l s , where a mone ta r y i n j e c t i o n c a u s e s ( i n t h e c o u n t r y where i t 

o r i g i n a t e s ) t h e c a p i t a l a c c o u n t s u r p l u s t o move c o u n t e r c y c l i c a l l y . O t h e r 

d i f f e r e n c e s be tween t he p r e d i c t i o n s o f t h i s mode l and o f M u n d e l l - F l e m i n g 

mode ls were n o t e d a b o v e . Howeve r , i n some ways t h e c r e d i t a l l o c a t i o n m e c h a 

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

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

c l o s e d - e c o n o m y K e y n e s i a n f i x e d - p r i c e m o d e l s . T h a t i s , m o n e t a r y ( r e a l ) s h o c k s 

p r o d u c e b u s i n e s s c y c l e s where d e c r e a s e s ( i n c r e a s e s ) i n t h e r e a l i n t e r e s t r a t e 

if 

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

F i s c a l P o l i c y Peg 

Under t h i s e x c h a n g e r a t e r e g i m e t h e home gove rnmen t f i x e s t h e e x 

change r a t e v i a changes i n t h e d o m e s t i c s u p p l y of . f i a t money b r o u g h t a b o u t 

t h r o u g h t r a n s f e r payments t o f o r e i g n r e s i d e n t s . The e x c h a n g e r a t e i s pegged 

a t some a r b i t r a r y l e v e l , i , where e f c = i > 0 f o r a l l t . T h i s i m p l i e s , f r o m 

the law o f one p r i c e , ( 3 . 1 ) , t h a t i r ^ . = T T * ^ f o r a l l i , j . 

S e t t i n g J t = 0 f o r a l l t , f r om ( 3 . 2 ) - ( 3 . 8 ) t he e q u i l i b r i u m c o n d i 

t i o n s f o r t h i s exchange r a t e r e g i m e a r e ( 5 . 8 ) , ( 5 . 9 ) and t h e f o l l o w i n g : 

( 5 . 3 8 ) 1 - F » ( r 1 - q 1 - ( 1 - q 1 ) / l r 1 2 z | ] - * 1 2 | 1 - F » ( r 2 - q 2 » 1 2 - < 1 - q 2 ) / z « ) ] = 0 

( 5 . 3 9 ) r i Y F ( r 1 - q r ( 1 - q 1 ) / 1 T 1 2 z * ) • ( 1 - n ) T * F » ( r 1 - q 1 - ( 1 - q 1 ) / * 1 2 z » ) 

= n ( 1 - Y ) K ( B j ) + ( 1 - n ) ( 1 - Y * ) K G ( e ; ) 

( 5 . 4 0 ) n Y F ( r 2 - q 2 i r 1 2 - ( 1 - q 2 ) / z * J + ( 1 - n ) Y * F * ( r 2 - q 2 * 1 2 - ( 1 - q 2 ) / z * ) 

= n ( 1 - Y ) K G ( 8 ' ) + d - n ) 0 - Y * ) K G ( 6 ' ) . 
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E q u a t i o n s ( 5 . 8 ) , ( 5 . 9 ) and ( 5 . 3 8 ) - ( 5 . 4 0 ) s o l v e f o r x ! , s ! , r i f i = 1, 2 , 

and ir^_. To d e t e r m i n e t h e p a t t e r n o f d o m e s t i c mone ta r y i n j e c t i o n s and w i t h -

' d r a w a l s s u p p o r t i n g t he f i x e d exchange r a t e , l e t Z J J d e n o t e t h e g r o s s money 

g r o w t h r a t e i n t h e home c o u n t r y when s f c = i and s f c _ 1 = j . The z i j a r e t h e n 

d e t e r m i n e d , g i v e n t he s o l u t i o n t o ( 5 . 8 ) , ( 5 . 9 ) and ( 5 . 3 8 ) - ( 5 . 4 0 ) , and a g a i n 

s e t t i n g z * = 1, by 

( 5 . 4 1 ) z n = 1 z 2 1 z l 2 = z» z 2 2 = z * 

1 - F ( r l - q r ( 1 - q l ) / n 1 2 z » ) - * 1 2 z l 2 [ 1 - F ( r 2 - q 2 * 1 2 - ( 1 - q 2 ) / z * ) ] = 0 . 

Incomes i n e a c h c o u n t r y a r e a g a i n g i v e n by ( 5 . 1 2 ) and ( 5 . 1 3 ) . Home c o u n t r y 

b o r r o w i n g now i s : 

( 5 . 4 2 ) b 1 = n ( 1 - Y ) K G ( 6 j ) - n y F ^ - q ^ C 1 - q 1 V ^ g Z j J 

( 5 . 4 3 ) b 2 = n ( 1 - Y ) K G ( S ' ) - n Y F ^ - q ^ 1 2 - ( 1 - q 2 ) / z * ) . 

F o l l o w i n g t h e same p r o c e d u r e a s f o r t h e f l e x i b l e exchange r a t e 

r e g i m e , and u s i n g ( 5 . 8 ) , ( 5 . 9 ) and ( 5 . 3 8 ) - ( 5 . 4 3 ) , t h e e q u i l i b r i u m e f f e c t s o f 

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

d e l d S ' - 6 [ r , Y f + ( 1 - n ) Y * f * ] ( 1 - F * ) 
( 5 . 4 4 ) — 1 - -TTT = < 0 

( 5 . 4 5 ) ~nr~ ~ T?T~ - < 0 

I 

d s ; 

d e 2 " d e 2 

^ 1 
d r ^ 

d e 2 d e 2 

d l I 1 2 
d e 2 

d b . d b . 
1_ 2 

d e 2 d e 2 

, , , d r , d r . 

« • « > • - f t l a q - a f l > ° 

». d b . n « K ( 1 - n ) ( 1 - F * ) [ - ( 1 - Y ) Y * g f * + Y ( 1 - Y * ) f g * l 
( 5 . 4 7 ) -JT- - = >, 0 

I 
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I 5 ( 1 - F » ) H [ n Y f + ( 1 - n h * f * ] + a * K 2 [ n ( 1-y)g+( 1-n)( 1 - Y * ) g * ] > 0 . 

No te t h a t f i x i n g t h e exchange r a t e i n t h i s manner does n o t a f f e c t t h e q u a l i t a 

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

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

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

r i o d ) . From ( 5 . 4 4 ) and ( 5 . 2 6 ) , income ( a t t+1) i s h i g h e s t i n e a c h c o u n t r y 

when s f c = 2 . Howeve r , g i v e n ( 5 . 4 7 ) and ( 5 . 2 8 ) , i t i s p o s s i b l e t h a t t he c a p i 

t a l a c c o u n t m i g h t move d i f f e r e n t l y a c r o s s s t a t e s i n t h i s r e g i m e compared t o 

t he f l e x i b l e exchange r a t e s y s t e m . 

F o r m o n e t a r y d i s t u r b a n c e s , t h e r e s u l t s a r e summar i zed b y : 

de; d 8 2 ( q i - q 2 ) [ n Y M l - n ) Y * f * ] ( 1 - F * ) K 

d z | d z * " ^ ( 5 . 4 8 ) — L . - | = . _ L ^ - < 0 

d r 1 d r 2 H de} ds 2 

( 5 . 4 9 ) d z | " d z | = " K t d z » " d z » l > 0 

d i r . . f * ( q - q ) K 2 [ n ( 1 - Y ) g + ( 1 - n ) ( 1 - Y * ) g * ] 
( 5 . 5 0 ) -r-jr = — > 0 

d Z 2 I 
d b . db_ n ( 1 - n ) ( q 1 - q J K 2 ( 1 - F * ) [ - Y * ( 1 - Y ) f * g + Y ( 1 - Y * ) f g * ] 

( 5 - 5 i ) d z i - d z f — 1 >< °-

Note a g a i n t h a t t he q u a l i t a t i v e comovements among i n c o m e s , r e a l i n t e r e s t : 

r a t e s , and i n f l a t i o n a r e t he same a s under t h e f l e x i b l e e x c h a n g e r e g i m e , 

t hough t he n a t u r e o f t he c y c l e under each r eg ime i s q u a n t i t a t i v e l y d i f f e r 

e n t . O b s e r v e f r om ( 5 . 2 8 ) , ( 5 . 3 5 ) , ( 5 . 4 7 ) , and ( 5 . 5 1 ) , t h a t t h e c a p i t a l a c 

coun t may move d i f f e r e n t l y a c r o s s s t a t e s i n r e s p o n s e t o mone ta r y and r e a l 

s h o c k s under t h e f l e x i b l e exchange r a t e r e g i m e , bu t t h a t t h i s i s no t t he c a s e 

h e r e ; under a f i x e d exchange r a t e s y s t e m b o t h c o u n t r i e s e x p e r i e n c e common 

movements i n t he r e a l i n t e r e s t r a t e and i n f l a t i o n . C o n s e q u e n t l y a l l t h a t 
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m a t t e r s f o r t h e e f f e c t on t h e c a p i t a l a c c o u n t i s t he d i f f e r e n t i a l r e s p o n s e s o f 

s a v e r s and i n v e s t o r s a c r o s s t h e c o u n t r i e s t o s h i f t s i n r a t e s o f r e t u r n . 

M o n e t a r y P o l i c y Peg 

H e r e , t h e d o m e s t i c government f i x e s t h e e x c h a n g e r a t e t h r o u g h open 

m a r k e t o p e r a t i o n s i n f o r e i g n exchange ( t h u s l e t T t = 0 f o r a l l t ) . T h e s e a s s e t 

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

s u p p l y o f f i a t money ( v a l u e d i n te rms o f e i t h e r c u r r e n c y ) . The e q u i l i b r i u m 

b e h a v i o r o f t he economy i s e x a m i n e d h e r e o n l y f o r t h e c a s e z * > 1 ( and z*=1 a s 

b e f o r e ) . G i v e n t h i s , t he g r o s s g r o w t h r a t e o f t h e w o r l d s u p p l y o f f i a t money 

a p p r o a c h e s z * i n t h e l i m i t as t • • • As i n K a r e k e n and W a l l a c e [ 1 9 8 1 ] , a 

v e r s i o n o f G r e s h a m ' s l aw h o l d s , i n t h a t t he f r a c t i o n o f d o m e s t i c f i a t money 

no t b a c k e d by f o r e i g n f i a t money t e n d s t o z e r o i n t h e l i m i t as t + » . 

As i n t h e p r e v i o u s r e g i m e , i r^ . = ir* f o r a l l i , j . F rom 

( 3 . 2 ) - ( 3 . 8 ) , t he e q u i l i b r i u m c o n d i t i o n s w h i c h s o l v e f o r x!^, 8 ^ , r i ( i = 1 , 2 , 

and T T 1 2 a r e ( 5 . 8 ) , ( 5 . 9 ) , ( 5 . 3 9 ) , ( 5 . 4 0 ) , and 

( 5 . 5 2 ) n Y [ l - F ( r 1 - q 1 - ( 1 - q 1 ) / l r 1 2 z » ) ] - r ,YTf 1 2( l - F ^ - q ^ - C 1 - q 2 > / z » ) ] 

+ ( 1 - n ) Y * [ l - F * ( r 1 - q 1 - ( 1 - q 1 ) / 1 T l 2 z * ) ] 

- ( 1 - n ) Y * i t 1 2 [ l - F » ( r 2 - q 2 T f l 2 - ( 1 - q 2 ) / z * ) ] = 0 , 

w h i c h i s t he marke t c l e a r i n g c o n d i t i o n f o r f i a t money. Incomes i n e a c h c o u n 

t r y and home c o u n t r y b o r r o w i n g a r e g i v e n by ( 5 . 1 1 ) , ( 5 . 1 2 ) , ( 5 . 4 2 ) . and 

( 5 . 4 2 ) . No te t h a t the a c t i o n s o f t he home gove rnmen t i n t h i s r eg ime e f f e c 

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

home government c a r r i e s ou t t he n e t t r a n s f e r s o f f o r e i g n c u r r e n c y be tween 

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

r e s t r i c t i o n s , so t h a t t h e s e g m e n t a t i o n o f m a r k e t s i s e l i m i n a t e d . T h i s r e g i m e 
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m i g h t t h e n more c o r r e c t l y be i n t e r p r e t e d a s t h e " l a i s s e z f a i r e " r e g i m e . Mos t 

e c o n o m i s t s , i n c l u d i n g F r i e d m a n [ 1 9 5 3 ] , v i e w a f l e x i b l e exchange r a t e r e g i m e a s 

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

r e s t r i c t i o n s w h i c h make s u c h a s y s t e m f e a s i b l e ( s e e K a r e k e n and W a l l a c e 

[ 1 9 8 1 ] ) . 

U s i n g ( 5 . 8 ) , ( 5 . 9 ) , ( 5 . 3 9 ) , ( 5 . 4 0 ) , and ( 5 . 5 2 ) , t he e q u i l i b r i u m 

e f f e c t s o f t e c h n o l o g i c a l d i s t u r b a n c e s a r e then g i v e n b y : 

( 5 . 5 3 ) - -nr = < o 

( 5 . 5 4 ) " T ~ - "TTT" - z < 0 

( 5 . 5 5 ) 

de; d B 2 

de 2 d e ^ 

dll d r ^ 

de 2 d e 2 

d * 1 2 . r 
d e 2 

d b i d b 2 

d e 2 " d e 2 

d r . d r . 

nya+( 1 - n ) Y * a * u d e 2 £ 6 2 ' 

( 5 > 5 6 ) d e ^ ~ d e ^ = T s ( 1 - i ) [ i Y ( 1 - F ) + ( 1 - n ) Y * ( 1 - F * ) ] 

X [ - ( 1 - Y ) Y * f * g + Y ( 1 - Y * ) f g * j 

I 0 

4- = H [ n Y f + ( 1 - n ) Y * F * ] [ n Y ( 1 - F ) + ( 1 - n ) Y * ( 1 - F * ) ] 

+ K 2 [ n Y a + ( 1 - n ) Y * a * ] [ n ( 1 - Y ) g + ( 1 - n ) ( 1 - Y * ) g * j . 

The q u a l i t a t i v e comovements among i n c o m e s , r e a l i n t e r e s t r a t e s , i n f l a t i o n , and 

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

t h e r e a r e q u a n t i t a t i v e d i f f e r e n c e s . 

F o r t he c a s e o f mone ta ry d i s t u r b a n c e s , t he f o l l o w i n g a r e o b t a i n e d : 

d 8 ! d e l - ( q 1 - q , ) K [ n Y f + ( 1 - n ) Y * f * ] [ n Y ( 1 - F ) + ( 1 - n ) Y * ( 1 - F * ) ] 
( 5 - 5 7 ) 5 z | " d z f = — — ; < 0 
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d r 1 d r 2 H ds; del, 
( 5 , 5 8 ) d z | ' d i | = ' K l d i | " d z | J > 0 

d w . . ( q 1 - q 5 ) K 2 [ n Y f + ( 1 - n ) Y * f * ] [ n ( 1 - Y ) g + ( 1 - r i ) ( 1 - Y * ) g * ] 
( 5 - 5 9 ) ^ = - L _ 2 _ > o 

db. d b . 3 
( 5 l 6 0 ) d z | " d z | = n ( q 1 - q 2 ) ( 1 - n ) r [ n Y ( 1 - F ) + ( 1 - n ) Y * ( 1 - F * ) ] 

X f - ( l - Y ) Y » f » K + Y ( 1 - Y » ) f g » 1 
f 

As w i t h r e a l d i s t u r b a n c e s , t he q u a l i t a t i v e comovements p r o d u c e d by m o n e t a r y 

d i s t u r b a n c e s a r e t h e same as i n t he p r e v i o u s r e g i m e . 

6 . V a r i a b i l i t y Under A l t e r n a t i v e E x c h a n g e R a t e Reg imes 

The r e s u l t s o f t h e p r e v i o u s s e c t i o n a r e c o n s i s t e n t w i t h s t y l i z e d 

f a c t s i n t h a t : 1) b u s i n e s s c y c l e phenomena a r e q u a l i t a t i v e l y s i m i l a r a c r o s s 

d i f f e r e n t exchange r a t e r e g i m e s ; 2) i n c o m e s , i n t e r e s t r a t e s , and i n f l a t i o n 

r a t e s t e n d t o move t o g e t h e r a c r o s s c o u n t r i e s o v e r t he c y c l e . C l e a r l y , how

e v e r , q u a n t i t a t i v e comovements among macro t i m e s e r i e s d i f f e r a c r o s s e x c h a n g e 

r a t e r e g i m e s i n t h e m o d e l , and i t wou ld be o f i n t e r e s t t o make c o m p a r i s o n s . 

In p r i n c i p l e , t he v a r i a n c e - c o v a r i a n c e m a t r i x f o r a v e c t o r w h i c h i n c l u d e d a l l 

v a r i a b l e s o f i n t e r e s t c o u l d be compared a c r o s s r e g i m e s . However , s i n c e t h i s 

wou ld be t a x i n g on s p a c e and on t h e r e a d e r ' s p a t i e n c e , a t t e n t i o n i s c o n f i n e d 

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

the t h r e e exchange r a t e s y s t e m s . 

V a r i a n c e s can be computed f o r s m a l l p e r t u r b a t i o n s a s i n t he p r e v i o u s 

s e c t i o n , by u s i n g ( 5 . 2 0 ) and ( 5 . 2 1 ) . In what f o l l o w s , w i l l d e n o t e t he 

s t a n d a r d d e v i a t i o n o f income ( i n e i t h e r c o u n t r y ) and a™ the s t a n d a r d d e v i a t i o n 

o f t he r e a l i n t e r e s t r a t e under exchange r a t e s y s t e m m, where t he i m p u l s e s a r e 

t e c h n o l o g i c a l d i s t u r b a n c e s . H e r e , m = a f o r t he f l e x i b l e e x c h a n g e r a t e r e -
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g i m e , m = b f o r t he f i s c a l p o l i c y p e g , and m = c f o r t h e mone ta r y p o l i c y 

p e g . S i m i l a r l y , p and p1^ a r e t h e s t a n d a r d d e v i a t i o n s o f income and t h e r e a l 

i n t e r e s t r a t e , r e s p e c t i v e l y , when t h e i m p u l s e s a r e f o r e i g n money s h o c k s . 5 

R e a l D i s t u r b a n c e s 

Under s m a l l t e c h n o l o g i c a l d i s t u r b a n c e s , and u t i l i z i n g ( 5 . 2 2 ) , 

( 5 . 4 4 ) , and ( 5 . 5 3 ) , t h e f o l l o w i n g a r e o b t a i n e d f o r t h e s t a n d a r d d e v i a t i o n o f 

o u t p u t : 

a * - - 6 a » K 2 [ n ( 1 - Y ) g + ( 1 - n ) ( 1 - Y * ) g * ] n Y f ( 1 - q 1 + q 2 ) 

x [ f * ( 1 - F ) - f ( 1 - F * ) ] 

- CJ° a - « K * [ n ( 1 - Y ) g + ( 1 - n ) ( 1 - Y * ) g * ] n ( 1 - n ) Y Y * 

X ( 1 - q 1 + q 2 ) [ f ( 1 - F * ) - f * ( 1 - F ) ] 2 

a b - a j - 6 K 2 [ n ( 1 - Y ) g + ( 1 - n ) ( 1 - Y * ) g * ] [ n Y f + ( 1 - n ) Y * f * ] 

X n Y [ f O - F * ) - f * ( 1 - F ) ] 

w i t h t h e same p r o p o r t i o n a l i t y f a c t o r i n e a c h c a s e . T h e r e f o r e , 

( 6 . 1 ) > a * > i f f * ( 1 - F ) - f ( 1 - F » ) > 0 , 

( 6 . 2 ) > o J > a * i f f * ( 1 - F ) - f ( 1 - F * ) < 0 , 

and 

( 6 . 3 ) a b = a C = o a i f f * ( 1 - F ) r f ( 1 - F * ) = 0 . 
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U s i n g ( 5 . 2 3 ) , ( 5 . 4 5 ) , and ( 5 . 5 4 ) , r e l a t i v e income and r e a l i n t e r e s t 

r a t e s t a n d a r d d e v i a t i o n s a r e r e l a t e d a s f o l l o w s 

• 

tc u\ m n H / i n> ( b . 4 ) o - o • - = ( o - o ; . 
r r K y y 

T h e r e f o r e , t h e v a r i a b i l i t y o r d e r i n g s f o r income i n (6.1)—(6.3) a r e r e v e r s e d 

f o r t h e r e a l i n t e r e s t r a t e . 

T h e r e a r e two f e a t u r e s o f t h e r e s u l t s f o r w h i c h some i n t u i t i o n i s 

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

f o r income a s opposed t o t he i n t e r e s t r a t e , and t he s e c o n d i s t h e o r d e r i n g 

i t s e l f . Though t h e r e s u l t s come f r om g e n e r a l e q u i l i b r i u m e x p e r i m e n t s , u s e f u l 

i n t u i t i o n i s g a i n e d i f a p a r t i a l e q u i l i b r i u m model o f t he w o r l d c r e d i t m a r k e t 

i s c o n s i d e r e d , where t h e p r i c e i n t h i s m a r k e t i s t h e r e a l i n t e r e s t r a t e , and 

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

shock w h i c h o c c u r s when s f c = 2 i s e s s e n t i a l l y a s h i f t i n t he c r e d i t demand 

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

q u a n t i t y o f c r e d i t and o u t p u t i n c r e a s e l e s s a s t he s u p p l y o f c r e d i t becomes 

l e s s i n t e r e s t - e l a s t i c . S i n c e t he e x c h a n g e r a t e r e g i m e a f f e c t s o n l y t h e s u p p l y 

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

r e g i m e s a r e r e v e r s e d f o r o u t p u t and t h e r e a l i n t e r e s t r a t e , a s i n ( 6 . 4 ) . 

To u n d e r s t a n d t he d i f f e r e n c e s i n t he v a r i a b i l i t y o f income and 

i n t e r e s t r a t e s under r e a l d i s t u r b a n c e s a c r o s s exchange r a t e r e g i m e s , one needs 

to u n d e r s t a n d how the i n t e r e s t e l a s t i c i t y o f w o r l d c r e d i t s u p p l y i s a f f e c t e d 

by t he exchange r a t e s y s t e m . The u n d e r l y i n g r e s p o n s e s o f a s s e t demands to 

changes i n e x p e c t e d r a t e s o f r e t u r n a r e d e t e r m i n e d i n t he model by endowments 

and p r e f e r e n c e s , and t h e s e r e s p o n s e s t h e r e f o r e do no t v a r y a c r o s s e x c h a n g e 

r a t e r e g i m e s . However , t he exchange r a t e s y s t e m a f f e c t s t he s e n s i t i v i t y to 

i n t e r e s t r a t e changes o f r a t e s o f r e t u r n on f i a t money i n t he two c o u n t r i e s . 
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T h i s i s t hen r e f l e c t e d i n d i f f e r e n c e s i n t he a g g r e g a t e e l a s t i c i t y o f w o r l d 

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

f l e x i b l e exchange r a t e r e g i m e , t h e two f i a t mon ies a r e n o t s u b s t i t u t a b l e and 

r a t e s o f r e t u r n on f i a t money w i l l g e n e r a l l y d i f f e r i n t h e two c o u n t r i e s . 

However , w i t h t h e mone ta r y p o l i c y p e g , t h e a s s e t swaps c a r r i e d o u t by t h e home 

government e f f e c t i v e l y make t h e two f i a t m o n i e s p e r f e c t s u b s t i t u t e s ( t h o u g h 

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

r a t e s o f r e t u r n on f i a t money a r e e q u a t e d . T h e r e f o r e , t h e i n t e r e s t e l a s t i c i t y 

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

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

f i r s t r eg ime a g e n t s a r e ( e f f e c t i v e l y ) more i n c l i n e d t o s u b s t i t u t e one f i a t 

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

c r e d i t f o r f i a t money. 

N e x t , compare t h e m o n e t a r y p o l i c y peg w i t h t h e f i s c a l p o l i c y p e g . 

R a t e s o f r e t u r n on f i a t money a r e e q u a t e d i n t he two c o u n t r i e s u n d e r b o t h 

r e g i m e s . However , w i t h t he f i s c a l p o l i c y peg t he home gove rnmen t e q u a t e s 

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

p a s s i v e l y , i n s u c h a way t h a t t h e home c o u n t r y m a r k e t f o r f i a t money m i m i c s 

t h e f o r e i g n money m a r k e t . T h u s , t he r a t e o f r e t u r n on f i a t money i s d e t e r 

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

mined i n an i n t e g r a t e d w o r l d money m a r k e t w i t h t he mone ta r y p o l i c y p e g . 

T h e r e f o r e , i f the demand f o r f i a t money i s more r e s p o n s i v e i n t h e f o r e i g n 

c o u n t r y t o changes i n t he i n t e r e s t r a t e t h a n i s the c a s e i n t he home c o u n t r y , 

t h a t i s , i f f * / ( 1 - F * ) > f / ( 1 - F ) , t h e n t he w o r l d s u p p l y o f c r e d i t i s more 

i n t e r e s t - e l a s t i c ( o u t p u t i s l e s s v a r i a b l e and t he i n t e r e s t r a t e i s more v a r i 

a b l e ) f o r t he f i s c a l p o l i c y peg than f o r t he mone ta ry p o l i c y p e g . W i t h a 

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

t h i s t hen e x p l a i n s t h e v a r i a b i l i t y o r d e r i n g s i n ( 6 . 1 ) — ( 6 . 4 ) . 

M o n e t a r y D i s t u r b a n c e s 

In l i n e w i t h t h e a n a l y s i s o f s e c t i o n 5 , t h e r e l a t i v e v a r i a b i l i t y 

a c r o s s r e g i m e s i n income and t h e r e a l i n t e r e s t r a t e a r e a g a i n e x a m i n e d , where 

t h e i m p u l s e s a r e f o r e i g n mone ta ry s h o c k s r a t h e r t h a n t e c h n o l o g i c a l d i s t u r 

b a n c e s . In a s i m i l a r manner t o t he r e a l shock c a s e , and u s i n g ( 5 . 2 9 ) , ( 5 . 3 0 ) , 

( 5 . 4 8 ) , ( 5 . 4 9 ) , ( 5 . 4 3 ) , and ( 5 . 5 8 ) , t h e f o l l o w i n g a r e o b t a i n e d : 

o j - p b « - ( q 1 - q 2 ) K ( 1 - F « ) r i Y f a * { H [ r i Y f + ( 1 - n ) Y * f * ] ( 1 - F ) 

+ a K 2 [ n ( 1 - Y ) g + ( 1 - n ) ( 1 - Y * ) g * ] } / v £ 

Py - P ° « - ( q 1 - q 2 ) K n Y { H [ r , Y f + ( 1 - n ) Y * f * ] f a * ( 1 - F ) [ T i Y ( 1 - F ) 

+ ( 1 - n ) Y * ( 1 - F * ) ] + a K 2 [ n ( 1 - Y ) g 

+ ( 1 - n ) ( 1 - Y * ) g * ] [ n Y f a * ( 1 - F ) + ( 1 - n ) Y * f ( 1 - F * ) 2 

+ ( 1 - n ) Y * f * 2 ( 1 - q l + q 2 ) ( 1 - F ) ] } / 7 4 . 

- 0 ° « ( q r q 2 ) K 3 [ n Y f * ( 1 - n ) Y * f * ] [ n ( 1 - Y ) g + ( 1 - n ) ( 1 - Y * ) g * ] 

X r i Y ( 1 - q 1 + q 2 ) [ f ( 1 - F * ) - f * ( 1 - F ) ] / 5 ; * 

(c c i m n H , m n , 

( 6 . 5 ) P r - P p - l ( P y - P y ) . 

T h e r e f o r e , s i n c e t he p r o p o r t i o n a l i t y f a c t o r i s t he same f o r each o f the r e l a 

t i v e income s t a n d a r d d e v i a t i o n s , and g i v e n ( 6 . 5 ) , i t f o l l o w s t h a t 

( 6 . 6 ) Q°. > ob. > P j i f f * ( 1 - F ) - f ( 1 - F * ) > 0 , 

( 6 . 7 ) Qb > o° > P * i f f * ( 1 - F ) - f ( 1 - F * ) < 0 , 
J <J <J 
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and 

( 6 . 8 ) P j = P j > P j i f f * ( 1 - F ) - f ( 1 - F » ) = 0 , 

f o r j = y , r . 

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

can be a p p l i e d t o e x p l a i n t h e s e r e s u l t s . W i t h m o n e t a r y s h o c k s t h e demand f o r 

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

t he v a r i a b i l i t y o r d e r i n g s f o r income and t h e r e a l i n t e r e s t r a t e w i l l be i d e n 

t i c a l a c r o s s r e g i m e s ( s e e ( 6 . 5 ) ) . I f a f o r e i g n m o n e t a r y d i s t u r b a n c e s h i f t e d 

t he c r e d i t s u p p l y f u n c t i o n by t he same amount under e a c h e x c h a n g e r a t e r e g i m e , 

t hen t he v a r i a b i l i t y o r d e r i n g s f o r income wou ld be t he r e v e r s e o f t h e o r d e r 

i n g s f o r t h e r e a l d i s t u r b a n c e c a s e . However , f r o m ( 6 . 1 ) - ( 6 . 3 ) and ( 6 . 1 ) -

( 6 . 8 ) , t h i s i s n o t s o . T h a t i s , t h e s h i f t i n t h e s u p p l y o f c r e d i t f u n c t i o n 

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

t i v e exchange r a t e r e g i m e s . In f a c t , i t i s t h e s h i f t i n t h e c u r v e and n o t t h e 

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

shock c a s e . 

In c o m p a r i n g t h e f l e x i b l e exchange r a t e r eg ime t o e i t h e r f i x e d 

exchange r a t e s y s t e m , n o t e t h a t t h e d o m e s t i c m a r k e t f o r f i a t money i s i n s u 

l a t e d f rom the d i r e c t e f f e c t s o f f o r e i g n money s h o c k s i n r eg ime a , b u t i s no t 

i n r e g i m e s b and c . T h u s , l e s s s u b s t i t u t i o n f rom f i a t money to i n t e r m e d i a t e d 

c r e d i t i s i n d u c e d i n r eg ime a r e l a t i v e t o b and c , and o u t p u t i s t h e r e f o r e 

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

t r a n s i t i o n s t a t e s , money g r o w t h i n t he home c o u n t r y d i f f e r s f r om t h a t i n t he 

f o r e i g n c o u n t r y under t he f i s c a l p e g , bu t does n o t u n d e r t he m o n e t a r y p o l i c y 

peg ( a s y m p t o t i c a l l y ) . The t r a n s i t i o n s t a t e money g r o w t h r a c e s f o r r e g i m e b 

a r e g i v e n i n ( 5 . 4 1 ) . No te t h a t , i n a t r a n s i t i o n f rom s t a t e 2 t o s t a t e 1, 
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money demand i n c r e a s e s s i n c e t h e e x p e c t e d r e t u r n on money r i s e s . I f t h e home 

c o u n t r y has a h i g h e r ( l o w e r ) i n t e r e s t e l a s t i c i t y o f demand f o r money t h a n t h e 

f o r e i g n n a t i o n , t h e n i n o r d e r t o peg t h e e x c h a n g e r a t e under r e g i m e b i t mus t 

i n c r e a s e ( d e c r e a s e ) i t s (and t h e r e f o r e t h e w o r l d ' s ) money s u p p l y . Thus i n 

s t a t e 2 , i f money demand i s more ( l e s s ) i n t e r e s t - e l a s t i c i n t h e home c o u n t r y 

t h a n i n t he f o r e i g n c o u n t r y , t h e n a g e n t s a n t i c i p a t e h i g h e r ( l o w e r ) money 

g r o w t h i n r eg ime b t h a n i n r e g i m e c . S i n c e h i g h e r money g r o w t h i s a n t i c i 

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

hence o u t p u t i s more v a r i a b l e . T h i s e x p l a i n s ( 6 . 6 ) - ( 6 . 8 ) . 

Remarks 

To t h i s p o i n t , w e l f a r e i s s u e s have n o t been a d d r e s s e d , s i n c e a 

p r o p e r t r e a t m e n t o f t h o s e i s s u e s i s a t o p i c f o r a n o t h e r p a p e r . Howeve r , n o t e 

t h a t n e i t h e r t he v a r i a n c e o f income n o r o f t h e r e a l i n t e r e s t r a t e i s d i r e c t l y 

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

t h e m o d e l . In f a c t , s i n c e a l l a g e n t s a r e r i s k n e u t r a l , t h e y a r e i n d i f f e r e n t 

t o m e a n - p r e s e r v i n g s p r e a d s i n t h e d i s t r i b u t i o n o f c o n s u m p t i o n . One a p p r o a c h 

t o w e l f a r e a n a l y s i s i n t h i s s t o c h a s t i c e n v i r o n m e n t wou ld be t o r a n k e x c h a n g e 

r a t e r e g i m e s a c c o r d i n g t o a P a r e t o c r i t e r i o n . T h a t i s , r eg ime m P a r e t o d o m i 

n a t e s r eg ime m' i f , f o r any p a t h f o l l o w e d by s^. , a l l a g e n t s a c h i e v e h i g h e r e x 

p e c t e d u t i l i t y , c o n d i t i o n a l on the p a t h o f Sj. up t o t h e i r b i r t h , i n r e g i m e m 

t h a n i n reg ime m ' . A l o c a l w e l f a r e a n a l y s i s c o u l d t h e n be c a r r i e d o u t , a n a l o 

gous t o t he l o c a l a n a l y s i s o f t he m o d e l ' s v a r i a n c e - c o v a r i a n c e p r o p e r t i e s done 

h e r e . A r e a s o n a b l e c o n j e c t u r e i s t h a t t he t h r e e exchange r a t e r e g i m e s c a n n o t 

be P a r e t o - r a n k e d i n t h i s manner , p a r t i c u l a r l y s i n c e ( o m i t t i n g t he e f f e c t o f 

government t r a n s f e r s on w e l f a r e ) , i f a g e n t s i n a g i v e n g e n e r a t i o n f a c e a 

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

a r e worse o f f . 



_1M -

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

d e b a t e s a b o u t t he " i n s u l a t i n g " p r o p e r t i e s o f d i f f e r e n t exchange r a t e s y s t e m s 

( s e e , f o r e x a m p l e , F r i e d m a n [ 1 9 5 3 ] ) . In t h i s t r a d i t i o n a l v i e w , an e x c h a n g e 

r a t e r eg ime p r o v i d e s b e t t e r i n s u l a t i o n i f t h e v a r i a n c e o f some key v a r i a b l e , 

u s u a l l y i n c o m e , i s l o w e r u n d e r t h a t r e g i m e t h a n under an a l t e r n a t i v e ( h e r e , 

keep i n m ind t h e above comments on t h e u s e o f income v a r i a b i l i t y a s a w e l f a r e 

measure i n t h e m o d e l ) . F o c u s i n g on t he v a r i a b i l i t y o f i n c o m e , t he f l e x i b l e 

exchange r a t e r e g i m e i n s u l a t e s b e s t a g a i n s t f o r e i g n m o n e t a r y d i s t u r b a n c e s ( s e e 

( 6 . 6 ) - ( 6 . 8 ) ) , b u t may o r may n o t p r o v i d e t h e b e s t i n s u l a t i o n a g a i n s t t e c h n o l 

ogy d i s t u r b a n c e s w h i c h a f f e c t b o t h c o u n t r i e s ( s e e ( 6 . 1 ) — ( 6 . 3 ) ) . In t h i s 

r e g a r d t h e p r o p e r t i e s o f t he mode l a r e b r o a d l y s i m i l a r t o t h o s e o f M u n d e l l -

F l e m i n g m o d e l s w i t h p e r f e c t c a p i t a l m o b i l i t y ( s e e M u n d e l l [ 1 9 6 8 ] ) and some o f 

t he i n t u i t i o n i s s i m i l a r . However , i t s h o u l d be e m p h a s i z e d t h a t t h i s s i m i l a r 

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

p l e r ) a p p r o a c h , a s i n some c a s e s i t w o u l d be m i s l e a d i n g . F o r e x a m p l e , t h e 

a p p r o a c h h e r e p r o v i d e s an i n s i g h t i n t o how d i f f e r e n t exchange r a t e r e g i m e s 

g e n e r a t e d i f f e r e n t p a t t e r n s o f s u b s t i t u t a b i l i t y among a s s e t s . T h i s i n s i g h t i s 

m i s s e d i f a s s e t demand f u n c t i o n s a r e t a k e n a s p r i m i t i v e s . See S a r g e n t [1983 ] 

f o r a d i s c u s s i o n o f how t h i s d i f f e r e n c e i n a p p r o a c h e s can be c r i t i c a l i n 

a n s w e r i n g some q u e s t i o n s . 

Some comments a r e i n o r d e r w i t h r e g a r d t o how t h e s e r e s u l t s r e l a t e 

to t h o s e i n o t h e r r e c e n t work c o m p a r i n g a l t e r n a t i v e exchange r a t e r e g i m e s . In 

Helpman [1981] and L u c a s [ 1 9 8 2 ] , t he c h o i c e be tween a f i x e d and f l e x i b l e 

exchange r a t e r e g i m e h a s no i m p l i c a t i o n s f o r r e a l a l l o c a t i o n s , i n e n v i r o n m e n t s 

where money i s n e u t r a l . In c o n t r a s t , t he e x c h a n g e r a t e s y s t e m m a t t e r s h e r e 

because money i s no t n e u t r a l . A s c h a u e r and Greenwood [1983] show t h a t t h e 

e q u i v a l e n c e r e s u l t does n o t h o l d i n a v e r s i o n o f H e l p m a n ' s model t h a t i n c l u d e s 
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a l a b o r - l e i s u r e c h o i c e , i n w h i c h c a s e a n t i c i p a t e d c h a n g e s i n money g r o w t h a r e 

n o t n e u t r a l ( s e e a l s o S tockman [1985] and Greenwood and Huf fman [ 1 9 8 7 ] ) . N o t e 

h o w e v e r , t h a t t h e mechan ism by w h i c h money a f f e c t s o u t p u t i n A s c h a u e r and 

Greenwood [1983 ] i s d i f f e r e n t f r om t h e f o r c e s a t work i n t h i s m o d e l . In t h e 

f o r m e r f r a m e w o r k , an i n c r e a s e i n money g r o w t h and i n f l a t i o n a c t s a s a t a x on 

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

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

7 . C o n c l u s i o n s 

T h i s s e c t i o n w i l l be u s e d t o d i s c u s s two i s s u e s o f n o t e , r a t h e r t h a n 

t o summar i ze r e s u l t s i n t h e p a p e r . F i r s t , s i n c e an i m p o r t a n t and n o v e l ( i n 

t h e i n t e r n a t i o n a l f i n a n c e l i t e r a t u r e ) f e a t u r e o f t h e mode l i s t h e e x p l i c i t 

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

s h i p be tween t h i s r o l e f o r i n t e r m e d i a t i o n and t h e phenomena s t u d i e d i n t h e 

paper i s p e r t i n e n t . S e c o n d , some comments a r e p r o v i d e d on t h e g e n e r a l u s e f u l 

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

a g e n t p a r a d i g m . 

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

e n t i n t h e a n a l y s i s o f t he d e t e r m i n i s t i c e q u i l i b r i u m i n s e c t i o n 4 . T h i s 

a n a l y s i s shows t h a t two c o u n t r i e s f a c i n g t he same i n v e s t m e n t t e c h n o l o g y can 

have d i f f e r e n t ( p e r s i s t e n t ) l e v e l s o f income and a d i f f e r e n t c o m p o s i t i o n o f 

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

i f e n t r e p r e n e u r s a r e more o r l e s s c o s t l y to m o n i t o r i n one c o u n t r y t han i n t h e 

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

a t e s t e a d y s t a t e b e h a v i o r c o n s i s t e n t w i t h some s t y l i z e d f a c t s o f e c o n o m i c 

g r o w t h , d e t e r m i n e i m p o r t a n t f e a t u r e s o f t he i n t e r m e d i a r y s t r u c t u r e . In p a r t i 

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

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

r a t e o f r e t u r n . T h u s , t h e a b i l i t y o f t h e mode l t o e x p l a i n l o n g r u n f a c t s i s 

i n t e g r a l l y - r e l a t e d t o i t s a b i l i t y to e n d o g e n o u s l y g e n e r a t e an i n t e r m e d i a r y 

s t r u c t u r e w i t h o b s e r v e d f e a t u r e s . 

F o r t h e b u s i n e s s c y c l e phenomena s t u d i e d i n s e c t i o n 5 , t he r o l e o f 

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

s i m p l e r mode l w i t h o u t an i n t e r m e d i a r y s t r u c t u r e c o u l d p r o d u c e t he same s e t o f 

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

i n a c c o u n t i n g f o r t h e s e phenomena. T h i s s i m p l e r mode l m i g h t be an o v e r l a p p i n g 

g e n e r a t i o n s mode l w i t h o u t p r i v a t e i n f o r m a t i o n , bu t w i t h a o n e - p e r i o d s t o c h a s 

t i c s t o r a g e t e c h n o l o g y s u b j e c t t o a g g r e g a t e d e c r e a s i n g r e t u r n s t o s c a l e . T h i s 

a l t e r n a t i v e mode l wou ld g e n e r a t e a v a r i a n c e - c o v a r i a n c e s t r u c t u r e f o r t h e 

endogenous v a r i a b l e s t h a t w o u l d , i n p a r t , be d e t e r m i n e d by p a r a m e t e r s c h a r a c 

t e r i z i n g a g g r e g a t e p r o d u c t i o n t e c h n o l o g i e s . Howeve r , t h e model s t u d i e d h e r e 

goes d e e p e r , i n t h a t i t p r o d u c e s a v a r i a n c e - c o v a r i a n c e s t r u c t u r e t h a t d e p e n d s 

on t he d i s t r i b u t i o n s o f t r a n s a c t i o n s c o s t s and o f m o n i t o r i n g c o s t s a c r o s s 

a g e n t s . T h u s , w i t h t h e a p p r o a c h i n t h i s p a p e r , more i n s i g h t i s g a i n e d r e g a r d 

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

t h e i n t e r m e d i a r y s t r u c t u r e i n t he mode l p e r m i t s one t o draw a c o r r e s p o n d e n c e 

between model p a r a m e t e r s and o b s e r v a b l e s . F o r e x a m p l e , i n e q u i l i b r i u m t h e 

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

i n t e r m e d i a r i e s . 

The mode l c o n s t r u c t e d h e r e has a r i c h s t r u c t u r e o f h e t e r o g e n e i t y 

among e c o n o m i c a g e n t s who have s i m p l e p r e f e r e n c e s . T h i s s t r u c t u r e c a n be 

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

a g e n t s a r e i d e n t i c a l , bu t p o s s e s s more comp lex p r e f e r e n c e s . T h i s l a t t e r 

a p p r o a c h has r e c e n t l y been p o p u l a r i n i n t e r n a t i o n a l f i n a n c e , f o r examp le i n 
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the work o f Aizenman [1983] , Greenwood [1983] , Helpman and Raz in [1982] , 

O b s t f e l d [1981] , and Stockman and Svensson [ 1 9 8 7 ] . 6 In these s t u d i e s , c o n 

sumption-smoothing and i n te r t empora l s u b s t i t u t i o n are important i n e x p l a i n i n g 

comoveraents among the exchange r a t e , the t rade ba lance , and o ther v a r i a b l e s . 

On the o ther hand, i n the cu r ren t model , agent he te rogene i t y does the work i n 

determin ing p a t t e r n s o f c o v a r i a t i o n i n p r i c e s and aggregate q u a n t i t i e s . What 

the approach i n t h i s paper buys, a t the expense o f a b s t r a c t i n g from the com

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

o f observab le phenomena, i n s t i t u t i o n s , and pa t t e rns o f t r a d e . I t i s hoped 

tha t fu tu re research can b u i l d on t h i s approach, perhaps by i n t e g r a t i n g what 

has been lea rned here w i th f e a t u r e s from r e p r e s e n t a t i v e agent m o d e l s . 7 
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F o o t n o t e s 

l F o r e x a m p l e , we m i g h t s u p p o s e t h a t t h e r e i s some g r o u p o f a g e n t s i n 

t he mode l who do n o t have an endowment o r a c c e s s t o a t e c h n o l o g y , and who 

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

g u i s h i n g t h e s e a g e n t s f r om o t h e r a g e n t s who do n o t r e p u d i a t e . A l s o , o m i g h t 

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

Freeman and Huf fman [ 1 9 8 6 ] . 

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

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

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

a r e c a r r i e d o u t u s i n g c u r r e n c y ( d o m e s t i c , f o r e i g n , o r b o t h ) . However n o t e , i n 

c o n t r a s t t o what o c c u r s i n c a s h - i n - a d v a n c e m o d e l s , t h a t t h e s e w i t h i n - p e r i o d 

t r a n s a c t i o n s do n o t r e q u i r e c u r r e n c y . 

3 I t wou ld make no d i f f e r e n c e f o r t he s u b s e q u e n t a n a l y s i s i f m o n e t a r y 

and r e a l s h o c k s were i n d e p e n d e n t , w i t h e a c h f o l l o w i n g a two s t a t e Ma rkov 

p r o c e s s . 

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

r a t e movement, bu t t h e c o r r e l a t i o n i s c o n t e m p o r a n e o u s and o f t h e same s i g n i f 

d i s t u r b a n c e s a r e p o s i t i v e l y s e r i a l l y c o r r e l a t e d ( q ^ > q 2 ) -

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

v a r i a n c e s . 

6 S e e K imbrough [1986 ] f o r a s u r v e y o f t h i s l i t e r a t u r e . 
7 

See W i l l i a m s o n [1987b] f o r a mode l w h i c h i n c o r p o r a t e s e l e m e n t s o f 

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

work s i m i l a r t o t h i s o n e . 
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