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L i m i t e d I n f o r m a t i o n , C r e d i t R a t i o n i n g , and 
O p t i m a l Government L e n d i n g P o l i c y 

B r u c e S m i t h * 

A g r e a t d e a l o f a t t e n t i o n has been devo ted t o t he p h e ­

nomenon o f " c r e d i t r a t i o n i n g . " T h i s i s i n l a r g e p a r t b e c a u s e a 

c h a n n e l t h r o u g h w h i c h moneta ry p o l i c y can c o n c e i v a b l y o p e r a t e i s 

t h e r e l a x a t i o n o f t h i s r a t i o n i n g . S u r p r i s i n g l y , howeve r , t h e 

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

r a t i o n i n g - ^ has a n a l y z e d t h i s phenomenon i n mode ls i n s u f f i c i e n t l y 

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

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

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

t e x t o f an " i n f o r m a t i o n a l " model o f c r e d i t r a t i o n i n g a l o n g t h e 

l i n e s o f J a f f e e and R u s s e l l ( 1 9 7 6 ) , bu t i n a model r i c h enough t o 

a l l o w f o r money and an e v a l u a t i o n o f government p o l i c i e s . The 

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

c u m s t a n c e s , t he government s h o u l d l e n d a s much a s i s demanded a t 

some a p p r o p r i a t e l y s e t r a t e o f i n t e r e s t . At t h e l e v e l o f a b s t r a c ­

t i o n o f t he p a p e r , t h i s may be i n t e r p r e t e d a s an argument t h a t t h e 

government s h o u l d o p e r a t e a c o n t i n u o u s l y open and u n r e s t r i c t e d 

d i s c o u n t window. M o r e o v e r , w h i l e such an argument i s r e m i n i s c e n t 

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

g e s t s u n r e s t r i c t e d l e n d i n g t o " r i s k y " b o r r o w e r s . F i n a l l y , i n 

c o n t r a s t t o t e x t b o o k t r e a t m e n t s o f t h e u s e o f t h e d i s c o u n t w indow, 

i t w i l l be seen t h a t i n t h e p r e s e n c e o f c r e d i t r a t i o n i n g such a 

p o l i c y can be d e f l a t i o n a r y . 
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Under t he p o l i c y s u g g e s t e d , t h e government l e n d s enough 

t o meet e x c e s s demand f o r c r e d i t a t t he p r e v a i l i n g marke t r a t e o f 

i n t e r e s t . N e v e r t h e l e s s , i t w i l l be seen t h a t under t h i s p o l i c y 

t h e r e c o n t i n u e s t o be " r a t i o n i n g " i n p r i v a t e c r e d i t m a r k e t s . 

M o r e o v e r , t he r a t e o f i n t e r e s t w h i c h i s c h a r g e d i n p r i v a t e c r e d i t 

ma rke t s i s d e t e r m i n e d e n t i r e l y by t he r a t e c h a r g e d by t h e g o v e r n ­

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

i n t e r e s t r a t e . T h i s f o c u s e s any d i s c u s s i o n o f t he impac t o f 

f u r t h e r government a c t i o n s on p r i v a t e marke t r a t e s o f i n t e r e s t and 

c r e d i t v o l u m e , s i n c e any s u c h impac t must o c c u r t h r o u g h t h e a l ­

t e r a t i o n o f t h i s e l a s t i c i t y . Any p o l i c y , moneta ry o r o t h e r w i s e , 

w h i c h does no t a f f e c t t h i s e l a s t i c i t y w i l l be i r r e l e v a n t i n s o f a r 

as t h e amount o f c r e d i t o f f e r e d i s c o n c e r n e d . 

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

be seen t o p e r m i t s t a t e m e n t s (on a c a s e - b y - c a s e b a s i s ) r e g a r d i n g 

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

f o l l o w i n g p o s s i b i l i t y w i l l be d e m o n s t r a t e d : i n a c r e d i t marke t 

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

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

w indow, may be P a r e t o s u p e r i o r t o t h e c o m p e t i t i v e e q u i l i b r i u m . I n 

s h o r t , t h e a n a l y s i s o f f e r s a r a t i o n a l e f o r t he r e s t r i c t i o n o f 

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

p a r t i c u l a r p o l i c y w i l l be f o l l o w e d by t h e g o v e r n m e n t ) . S u c h 

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

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

wou ld a r i s e i n a c o m p e t i t i v e c r e d i t m a r k e t . However , i n c o n t r a s t 

t o t he s u g g e s t i o n s o f J a f f e e and R u s s e l l (and o t h e r s ) , t h i s r a -
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t i o n i n g i s no t d e s i r a b l e i n and o f i t s e l f , and s h o u l d be e l i m i ­

n a t e d t h r o u g h use o f t h e d i s c o u n t w indow. 

S t a t e d s u c c i n c t l y , t h e r e s u l t s a r e a s f o l l o w s : 

( 1 ) Under r e l a t i v e l y u n r e s t r i c t i v e c o n d i t i o n s , i t i s w e l f a r e 

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

mode l ) f o r t h e government t o meet a l l e x c e s s demand f o r 

c r e d i t a t p r e v a i l i n g marke t r a t e s o f i n t e r e s t . 

( 2 ) T h i s open l e n d i n g p o l i c y can be d e f l a t i o n a r y . 

(3) Under such a p o l i c y , p r i v a t e market r a t e s o f i n t e r e s t 

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

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

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

(U) G i v e n t h a t t h i s p o l i c y i s t o be f o l l o w e d , monopoly i s s u e 

o f l i a b i l i t i e s can be P a r e t o s u p e r i o r t o c o m p e t i t i o n i n 

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

The fo rma t o f t h e p a p e r i s a s f o l l o w s . S e c t i o n I d i s ­

c u s s e s t h e J a f f e e - R u s s e l l ( 1 9 7 6 ) model o f c r e d i t r a t i o n i n g a s 

m o t i v a t i o n f o r ou r d e f i n i t i o n o f a c r e d i t r a t i o n e d e q u i l i b r i u m . 

S e c t i o n I I d i s c u s s e s t he model e m p l o y e d , and c o n s i d e r s i t s com­

p e t i t i v e and c r e d i t r a t i o n e d e q u i l i b r i a . S e c t i o n I I I d i s c u s s e s 

government l e n d i n g p o l i c i e s , and t h e i r w e l f a r e p r o p e r t i e s . I t 

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

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

w i l l depend o n l y on s u p p l y e l a s t i c i t i e s . F i n a l l y , t h e p o s s i b i l i t y 

t h a t an open d i s c o u n t window i s d e f l a t i o n a r y , and t h a t monopoly 

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

c o n c l u d e s . 
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I. B a c k g r o u n d 

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

t h e e x i s t e n c e o f c r e d i t r a t i o n i n g . Here we f o c u s on a s u b s e t o f 

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

on l i m i t e d , asymmet r i c i n f o r m a t i o n on t h e p a r t s o f b o r r o w e r s and 

l e n d e r s . I n t h i s s e c t i o n we b r i e f l y d i s c u s s t h e model o f t h i s 

phenomenon p r o d u c e d by J a f f e e and R u s s e l l ( 1 9 7 6 ) . T h i s p r e s e n t a ­

t i o n w i l l m o t i v a t e t h e d e f i n i t i o n employed t h r o u g h o u t o f a c r e d i t 

r a t i o n e d e q u i l i b r i u m . 

I n t he J a f f e e - R u s s e l l ( J - R ) m o d e l , t h e r e e x i s t t h r e e 

b r o a d g r o u p s o f a g e n t s : l e n d e r s , s a f e b o r r o w e r s , and r i s k y b o r ­

r o w e r s . S a f e b o r r o w e r s n e v e r d e f a u l t on l o a n s , whereas r i s k y 

b o r r o w e r s d e f a u l t w i t h p o s i t i v e p r o b a b i l i t y . To make m a t t e r s 

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

l e n d i n g . L e n d e r s a r e assumed t o be u n a b l e t o d i s t i n g u i s h ex a n t e 

be tween s a f e and r i s k y b o r r o w e r s u n l e s s t h e i r economic b e h a v i o r 

d i f f e r s . They a r e a l s o e x p e c t e d p r o f i t m a x i m i z e r s who i n c u r no 

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

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

t i o n . 

I t i s an a s s u m p t i o n o f t h e J - R a n a l y s i s t h a t r i s k y 

b o r r o w e r s w i l l w i s h t o mimic s a f e b o r r o w e r s so a s t o o b t a i n more 

p / 

f a v o r a b l e r a t e s o f i n t e r e s t . — ' Under t h i s a s s u m p t i o n t h e r e i s 

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

marke t i s upward s l o p i n g . T h i s i s b e c a u s e a s l o a n s i z e s i n c r e a s e , 

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

s a f e and r i s k y b o r r o w e r s a r e i n d i s t i n g u i s h a b l e ex a n t e ) , and hence 

i n t e r e s t r a t e s must r i s e t o make e x p e c t e d p r o f i t s z e r o . 
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The s i t u a t i o n i n t he c r e d i t market i s d e p i c t e d i n F i g u r e 

1 . The p r o j e c t i o n o f t he L a g r a n g i a n o f s a f e b o r r o w e r s i n t o t h i s 

space i s t h e i n d i f f e r e n c e c u r v e I I , w h i c h a t t a i n s a maximum a s a 

f u n c t i o n o f l o a n s i z e where i t i n t e r s e c t s t he l o a n demand s c h e d ­

u l e . P o i n t C i s t h e c o m p e t i t i v e e q u i l i b r i u m p o s i t i o n i n t h i s 

m a r k e t . 

The m o t i v a t i o n f o r c r e d i t r a t i o n i n g i n t h i s s e t t i n g i s 

t o no te t h a t , g i v e n t he i m p l i e d d e p a r t u r e f r om an A r r o w - D e b r e u 

s e t t i n g , t h e e x e r c i s e o f monopoly a n d / o r monopsony power can be 

P a r e t o i m p r o v i n g . ^ - ' To see t h i s , c o n s i d e r p o i n t E i n F i g u r e 1 . 

A t p o i n t E s a f e b o r r o w e r s a r e a s w e l l o f f as a t t he c o m p e t i t i v e 

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

any p o i n t i n t h e r e g i o n CED r e p r e s e n t s a j o i n t improvement f o r 

s a f e b o r r o w e r s and l e n d e r s . Under r e s t r i c t i o n s on t h e p r e f e r e n c e s 

o f r i s k y b o r r o w e r s t h e i r w e l f a r e w i l l a l s o be improved by movement 

away f rom t h e c o m p e t i t i v e e q u i l i b r i u m . 

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

t h a t a p o i n t l i k e E c a n n o t be an e q u i l i b r i u m . The J - R argument i s 

t h e n t h a t a t any p o i n t o t h e r t h a n M, where an i n d i f f e r e n c e c u r v e 

i s t angen t t o t he s u p p l y c u r v e , i t i s p o s s i b l e f o r some l e n d e r s t o 

o f f e r b o r r o w e r s an i n t e r e s t r a t e - l o a n package w h i c h t h e y p r e f e r t o 

t h e package o f f e r e d by o t h e r l e n d e r s , and w h i c h makes p o s i t i v e 

e x p e c t e d p r o f i t . T h u s , o n l y M l e a v e s no i n c e n t i v e f o r some 

l e n d e r s t o o f f e r a d i f f e r e n t i n t e r e s t r a t e - l o a n p a c k a g e , and hence 

M i s t he e q u i l i b r i u m o f a p a r t i c u l a r game. 

To m o t i v a t e the d e f i n i t i o n we employ be low o f a c r e d i t 

r a t i o n e d e q u i l i b r i u m , we now n o t e two t h i n g s . F i r s t , a t t h e 
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i n t e r e s t r a t e n o t i o n a l demand e x c e e d s c r e d i t s u p p l y . Hence 

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

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

b o r r o w e r s ' i n d i f f e r e n c e c u r v e s a r e t a n g e n t t o t h e o f f e r c u r v e s o f 

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

f o r t h i s m a r k e t . T h i s w i l l m o t i v a t e t h e d e f i n i t i o n o f a c r e d i t 

r a t i o n e d e q u i l i b r i u m emp loyed b e l o w . A / 

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

some th i ng more abou t t h i s n o t i o n o f a c r e d i t r a t i o n e d e q u i l i b ­

r i u m . I n p a r t i c u l a r , i t c o u l d be a r g u e d w i t h some v a l i d i t y t h a t 

t h e c o i n c i d e n c e o f a c r e d i t r a t i o n e d e q u i l i b r i u m w i t h t he monop­

s o n i s t i c e q u i l i b r i u m i s some th i ng o f an a r t i f a c t o f t he J - R 

m o d e l . However , t h i s i s no t t o say t h a t t he m o n o p s o n i s t i c e q u i ­

l i b r i u m i s not o f i n t e r e s t . I t i s , i n f a c t , o f i n t e r e s t i n i t s 

own r i g h t , s i n c e a s w i l l be s e e n , u n d e r a p p r o p r i a t e government 

p o l i c i e s t h i s e q u i l i b r i u m can be P a r e t o s u p e r i o r t o t he c o m p e t i ­

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

m o n o p s o n i s t i c e q u i l i b r i u m f e a t u r e s b o r r o w e r s who wou ld l i k e t o 

o b t a i n more c r e d i t t h a n they can a t t h e market r a t e o f i n t e r e s t ; 

i . e . , i t g e n e r a t e s c r e d i t r a t i o n i n g a s an ou tcome. T h u s , e i t h e r 

a s an e x t e n s i o n o f t h e J - R a n a l y s i s , o r a s an e q u i l i b r i u m c o n c e p t 

o f i n t e r e s t i n i t s own r i g h t , we f o c u s be low on m o n o p s o n i s t i c 

e q u i l i b r i a a s a s o u r c e o f c r e d i t r a t i o n i n g . 
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I I . The Mode l and I t s E q u i l i b r i a 

A . S p e c i f i c a t i o n 

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

a w e l f a r e a n a l y s i s o f government p o l i c i e s i n t h e p r e s e n c e o f 

c r e d i t r a t i o n i n g . To t h i s end we p r e s e n t a model i n t h e s p i r i t o f 

S e c t i o n I, bu t enhanced i n s e v e r a l r e s p e c t s . The economy c o n ­

s i d e r e d e x i s t s i n a w o r l d where t ime i s d i s c r e t e , and i n d e x e d by t 

= 0 , 1 , . . . . T h i s economy i s p e o p l e d by a sequence o f t w o - p e r i o d 

l i v e d , o v e r l a p p i n g g e n e r a t i o n s , and an i n i t i a l o l d g e n e r a t i o n a t t 

= 0 . There i s a s i n g l e n o n s t o r a b l e c o n s u m p t i o n good a t e a c h d a t e , 

a s w e l l a s a f i x e d ( f o r a l l t i m e ) s t o c k o f money, M. Consumpt i on 

l o a n s a r e a l s o p e r m i t t e d be tween a g e n t s . Th roughou t we c o n f i n e 

o u r a t t e n t i o n t o e q u i l i b r i a i n w h i c h f i a t money has v a l u e . 

W i t h t h e p o s s i b l e e x c e p t i o n o f t h e i n i t i a l o l d , e a c h 

g e n e r a t i o n c o n s i s t s o f t h r e e t y p e s o f a g e n t s , i n d e x e d by i = 1 , 2 , 

3 . G i v e n o u r a s s u m p t i o n s on endowment p a t t e r n s , t y p e 1 a g e n t s 

l e n d (and h o l d money) , t y p e 2 a g e n t s b o r r o w and n e v e r d e f a u l t , and 

t y p e 3 a g e n t s b o r r o w and d e f a u l t w i t h p o s i t i v e p r o b a b i l i t y . Type 

i a g e n t s have p r e f e r e n c e s d e s c r i b e d by t he t w i c 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 , s t r i c t l y concave u t i l i t y f u n c t i o n s U ^ C - p C g ) , w i t h 

U^( ) s t r i c t l y i n c r e a s i n g i n e a c h argument a t e v e r y p o i n t i n t h e 

2 

c o n s u m p t i o n s e t , R + . C-̂  and Cg a r e c o n s u m p t i o n when young and o l d 

r e s p e c t i v e l y . We w i l l no t r e q u i r e a n o t a t i o n f o r t h e c o n s u m p t i o n 

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

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

Endowment s t r e a m s a r e a s f o l l o w s . Type 1 a g e n t s have 

endowment b o f t he c o n s u m p t i o n good when y o u n g , and z e r o when 
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o l d . Type i a g e n t s ( i = 2 , 3 ) have z e r o endowments when y o u n g . Type 

2 a g e n t s have endowment W2 when o l d ( w i t h c e r t a i n t y ) . Type 3 

a g e n t s have endowment w^ > 0 when o l d w i t h p r o b a b i l i t y p , and 

endowment z e r o (so t h a t t hey d e f a u l t on l o a n s ) w i t h p r o b a b i l i t y 1 

- p . I f a g e n t s r e c e i v e p o s i t i v e endowments when o l d t h e y do no t 

d e f a u l t on l o a n s . A g e n t s have no endowments o f e i t h e r money o r 

c o n s u m p t i o n - l o a n s , e x c e p t t h a t t h e i n i t i a l o l d a r e endowed a t t = 

0 w i t h t he e n t i r e money s t o c k . 

C o n s u m p t i o n l o a n s a r e made and r e p a i d i n t h e c o n s u m p t i o n 

g o o d . T h i s i s a l s o ou r c h o i c e o f n u m e r a i r e . Money t r a d e s f o r t h e 

c o n s u m p t i o n good a t r a t e S^. a t t . Th roughou t we r e s t r i c t c o n ­

s i d e r a t i o n t o s t e a d y s t a t e e q u i l i b r i a , and hence o f t e n om i t s u b ­

s c r i p t s on S . I f l e n d e r s can d i s t i n g u i s h between s a f e and r i s k y 

b o r r o w e r s , t hen we deno te l o a n s t o s a f e b o r r o w e r s by x-^, and t o 

r i s k y b o r r o w e r s by X g . S a f e b o r r o w e r s repay amount R^x^ when o l d 

i f t hey b o r r o w x-^, and r i s k y b o r r o w e r s r e p a y R 2 X 2 i f they do no t 

d e f a u l t . I f l e n d e r s c a n n o t make t h i s d i s t i n c t i o n ex a n t e , t h e n we 

deno te l o a n s to b o t h t y p e s o f b o r r o w e r s by x , and a g e n t s r e p a y 

amount Rx i f t h e y do no t d e f a u l t . F i n a l l y , f o r n o t a t i o n a l c o n ­

v e n i e n c e , we assume t h a t each g e n e r a t i o n ( e x c e p t p o s s i b l y t h e 

i n i t i a l o l d ) c o n s i s t s o f a s i n g l e a g e n t o f each t y p e . 

B . C o m p e t i t i v e E q u i l i b r i u m 

We a r e now ready t o d e f i n e a c o m p e t i t i v e e q u i l i b r i u m f o r 

t h e economy o f S e c t i o n I. In f a c t , we w i l l d e f i n e two t y p e s o f 

c o m p e t i t i v e e q u i l i b r i u m due t o t h e n a t u r e o f t he i n f o r m a t i o n a l 

asymmetry i n t h e m o d e l . L e t u s b e g i n t h i s s e c t i o n w i t h a d i s c u s ­

s i o n o f t h i s asymmet ry , and m o t i v a t e i n t h i s way ou r two t y p e s o f 

c o m p e t i t i v e e q u i l i b r i u m . 
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Note f i r s t t h a t when y o u n g , t y p e 2 and 3 a g e n t s have 

i d e n t i c a l endowments, and i n te rms o f c u r r e n t l y r e a l i z e d s t a t e s o f 

n a t u r e appea r i d e n t i c a l p r i o r t o mak ing any economic d e c i s i o n s . 

H e n c e , we assume t h a t t y p e 1 a g e n t s c a n n o t d i s t i n g u i s h be tween 

young t y p e 2 and t y p e 3 a g e n t s u n l e s s t h e i r economic d e c i s i o n s 

d i f f e r . (Of c o u r s e , each a g e n t knows h i s own f u t u r e endowment a s 

a f u n c t i o n o f f u t u r e s t a t e s o f n a t u r e . ) S i n c e a g e n t s a r e d i s ­

t i n g u i s h a b l e when young o n l y t h r o u g h t h e i r b e h a v i o r , a g e n t s w i t h i 

= 3 may choose e i t h e r t o r e v e a l o r no t t o r e v e a l t h e i r t y p e . I f 

t h e y choose not t o r e v e a l t h e y must mimic t h e b e h a v i o r o f t y p e 2 

a g e n t s . Hence t h e r e a r e two p o s s i b i l i t i e s a s r e g a r d s c o m p e t i t i v e 

e q u i l i b r i a ; t h e s e may be e i t h e r r e v e a l i n g o r n o n r e v e a l i n g a s 

r e g a r d s each a g e n t ' s d e f a u l t p r o b a b i l i t y . 

We a r e now ready t o d e f i n e a f u l l - i n f o r m a t i o n ( r e v e a l ­

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

r i u m . As we c o n f i n e ou r a t t e n t i o n t o s t e a d y s t a t e s , we need not 

s t a t e ou r d e f i n i t i o n s i n t e r m s o f sequences o f v a l u e s . Our d e f ­

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

r i u m , and f rom t h e J a f f e e - R u s s e l l d e f i n i t i o n , f o r t he f o l l o w i n g 

r e a s o n . I n e q u i l i b r i u m t y p e 3 a g e n t s e i t h e r r e v e a l t h e i r i n d i c e s 

t h r o u g h t h e i r a c t i o n s o r n o t . I f t h e s e a g e n t s choose t o r e v e a l 

t h e m s e l v e s , o r no t t o r e v e a l t h e m s e l v e s , we r e q u i r e t h i s c h o i c e t o 

be i n c e n t i v e c o m p a t i b l e w i t h a c t u a l o u t c o m e s . T h i s adds an a d d i ­

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

D e f i n i t i o n : A f u l l - i n f o r m a t i o n ( s t e a d y s t a t e ) c o m p e t i ­

t i v e e q u i l i b r i u m , o r F I E , i s a s e t o f c o n s u m p t i o n p a i r s (C-^,C2) 

f o r a g e n t s i = 1 , 2 , 3 , a p a i r ( R 1 , R 2 ^ » a p a i r ( x l ' x 2 ) w i t h x l * 

x 2 , and a v a l u e S > 0 s u c h t h a t 
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( i ) f o r t y p e 1 a g e n t s (C -pCg jX - ^ ,Xp ,M) s o l v e s 

max E U-j^C-pCg) s u b j e c t t o 

C1 < b - x x - x 2 - SM 

C 2 < F i i x i + ^ 2 X 2 + i n n o n d e f a u l t s t a t e s 

C 2 < R^x-ĵ  + SM i n d e f a u l t s t a t e s , 

where E 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 , w i t h e x p e c t a t i o n s t a k e n w i t h 

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

( i i ) f o r t y p e 2 a g e n t s (C - j ^Cp .x^ ) s o l v e s 

max 1 ( 2 ( 0 ^ , 0 2 ) s u b j e c t t o 

C l < x l 

Cg < Wg - R]_Xj_ 

( i i i ) f o r a g e n t s w i t h i = 3 ( C ? 2 , C 2 , X 2 ) s o l v e s 

max E ^ ( C - p C g ) s u b j e c t t o 

Cj_ < x 2 

^ 2 * w 3 ~ ^ 2 X 2 n o n d e f a u l t s t a t e s 

C 2 = 0 i n d e f a u l t s t a t e s 

( i v ) t h e v a l u e s R-^, R2> and S i m p l y t h a t l o a n and money mark­

e t s c l e a r . 

(v) ( i n c e n t i v e c o m p a t i b i l i t y ) 



- 11 -

p U 3 ( x 2 , w 3 - R 2 x 2 ) + ( l - p ) U 3 ( x 2 , 0 ) 

> p U 3 ( x 1 , w 3 - R 1 x 1 ) + ( l - p ) U 3 ( x 1 , 0 ) . 

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

o f P r e s c o t t and Townsend ( 1 9 8 1 ) o r S m i t h ( 1 9 8 1 ) . 

D e f i n i t i o n : A l i m i t e d i n f o r m a t i o n ( s t e a d y s t a t e ) c o m ­

p e t i t i v e e q u i l i b r i u m , o r L I E , i s a s e t o f p a i r s ( C l 5 C 2 ) f o r each 

t y p e o f a g e n t , a p a i r ( R , x ) , and a v a l u e S > 0 such t h a t 

( v i ) f o r a g e n t s w i t h i = 1 , ( C - ^ , C 2 , x , M ) s o l v e s 

max E U - ^ C - p C g ) s u b j e c t t o 

C x < b - 2x - SM 

C 2 < 2Rx + SM i n n o n d e f a u l t s t a t e s 

C 2 < Rx + SM i n d e f a u l t s t a t e s 

( v i i ) f o r a g e n t s w i t h i = 2 , ( C ^ C ^ x ) s o l v e s 

max U 2 ( C - ^ , C 2 ) s u b j e c t t o 

< x 

C 2 < w 2 - Rx 

( v i i i ) p U 3 ( x , w 3 - R x ) + ( l - p ) U 3 ( x , 0 ) 

> p U 3 ( x 2 , w 3 - R 2 x 2 ) + ( l - p ) U 3 ( x 2 , 0 ) 



- 12 -

( i v ' ) t h e v a l u e s o f R and S i m p l y l o a n and money market c l e a r ­

i n g . 

C o n d i t i o n ( v i i i ) r e q u i r e s t h a t i f t y p e 3 a g e n t s choose not t o 

r e v e a l t h e i r i n d i c e s , t h e n t h e y must p r e f e r t h e L I E outcome t o t h e 

outcome w h i c h o b t a i n s i f t h e y do r e v e a l t h e i r i n d i c e s . I f t h e r e 

a r e m u l t i p l e v a l u e s o f Rg and x 2 s a t i s f y i n g ( i ) - ( i i i ) and ( v ) , 

( v i i i ) s h o u l d be t a k e n t o h o l d f o r any o f t h e s e v a l u e s . T h i s 

d e f i n i t i o n , t h e n , i s s i m p l y t h e J - R c o m p e t i t i v e e q u i l i b r i u m , w i t h 

an i n c e n t i v e c o m p a t i b i l i t y c o n d i t i o n a d d e d . 

P r i o r t o p r o c e e d i n g , i t may be o f v a l u e t o say a word 

r e g a r d i n g t h e r e l a t i o n s h i p be tween t h e s e d e f i n i t i o n s o f e q u i l i b ­

r i u m , and t he s t a n d a r d d e f i n i t i o n s o f e q u i l i b r i u m employed ( f o r 

i n s t a n c e ) i n t h e i n s u r a n c e l i t e r a t u r e . I n k e e p i n g w i t h t he 

R o t h s c h i l d - S t i g l i t z ( 1 9 7 6 ) n o t i o n o f e q u i l i b r i u m , we migh t t h i n k 

o f some a g e n t s o f f e r i n g l o a n - i n t e r e s t r a t e p a i r s . - ^ I f i t i s 

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

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

t h e s e a g e n t s o f f e r a s i n g l e such p a i r . However , i n c o n t r a s t t o 

t h e R o t h s c h i l d - S t i g l i t z d e f i n i t i o n o f e q u i l i b r i u m , we r e q u i r e any 

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

s t a t e d i n t e r e s t r a t e . R e l a t i v e t o t h e R o t h s c h i l d - S t i g l i t z d e f i n i ­

t i o n (where any p r i c e - q u a n t i t y p a i r can be o f f e r e d ) , t h i s makes i t 

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

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

c o n s i d e r n o n r e v e a l i n g e q u i l i b r i a ( i n k e e p i n g w i t h t h e J - R a n a l y ­

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

q u i r e d , w i t h t h e d e f i n i t i o n above b e i n g p e r h a p s t h e s i m p l e s t o n e . 
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C. E x i s t e n c e o f E q u i l i b r i u m 

In k e e p i n g w i t h t h e J - R model o f c r e d i t r a t i o n i n g , we 

c o n f i n e a t t e n t i o n t o L I E s . Hence we r e q u i r e t h a t e q u i l i b r i a 

s a t i s f y , among o t h e r c o n d i t i o n s , c o n d i t i o n ( v i i i ) . T h i s r e q u i r e ­

ment i m p l i e s t h a t a L I E (and i n g e n e r a l , any c o m p e t i t i v e e q u i l i b ­

r i u m ) need no t e x i s t u n d e r n o r m a l r e g u l a r i t y a s s u m p t i o n s . — ' ' 

T h e r e f o r e , we e s t a b l i s h t h a t t h e c o n c e p t o f a L I E i s nonvacuous by 

means o f an e x a m p l e . ( M o r e o v e r , t h e example a l s o e s t a b l i s h e s t h a t 

t h e r e e x i s t economies w i t h a L I E , and w i t h no c o m p e t i n g F I E s . ) 

Example 1: L e t p r e f e r e n c e be g i v e n by 

U x = C 1 + d C 2 - (<(>/2)(C 2 ) 2 

U 2 = l n ^ + l n ( l + C 2 ) 

U 3 = InC-L + l n ( l + C 2 ) , 

w i t h d = 2 , w 2 = 7 , w 3 = 5 , p = 1 / 2 , and <)> = 1 / 1 0 . As l o n g a s i t 

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

We f i r s t e s t a b l i s h t h a t t h i s economy has no F I E ( s t e a d y 

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

any d a t e ) . G i v e n t h e s e t o f p r e f e r e n c e s a b o v e , c o n d i t i o n (v) i s 

1+w 1+w 
l n ^ 2 R ^ ^ + P l n t 1 + w

3 - ( - 2 ^ ) ] 

1+w 1+w 
< l n [ T T T F ) f - ] + p i n [ l + w 3 - ( I T i 3 ) ] . 

F o r ou r p a r a m e t e r v a l u e s , t h i s c o n d i t i o n r e d u c e s t o R 2 < R-^. 

S i n c e t y p e 1 a g e n t s a r e r i s k a v e r s e , t h i s i s i m p o s s i b l e i n e q u i -
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l i b r i u m . Hence t h i s economy has no F I E . However , i t i s r e a d i l y 

v e r i f i e d t h a t a L I E does e x i s t f o r t h i s economy. T h i s has R = 

1 0 / 7 , x = 2 . 8 , and S t = U /M. F o r f u t u r e r e f e r e n c e , we n o t e t h a t 

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

EU-L = b + 5 . 2 , E U 2 = 2 . U l 6 , and E U 3 = 1 . 3 7 6 . 

I t i s t h e c a s e , t h e n , t h a t t h e r e e x i s t economies w i t h no 

F I E s , and f o r w h i c h t h e c o n c e p t o f a L I E i s n o n v a c u o u s . H a v i n g 

e s t a b l i s h e d t h i s , we now p r o c e e d i n d e f i n i n g a c r e d i t r a t i o n e d 

e q u i l i b r i u m . 

D. C r e d i t R a t i o n e d E q u i l i b r i a 

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

m o t i v a t e d by t he r e c o l l e c t i o n t h a t t h e J - R c r e d i t r a t i o n e d e q u i ­

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

t h e i r economy. We d e f i n e h e r e o n l y a l i m i t e d i n f o r m a t i o n e q u i l i b ­

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

F o r p u r p o s e s o f t h e d e f i n i t i o n , deno te t h e o p t i m a l 

c h o i c e o f x f o r t y p e 1 a g e n t s a t any g i v e n s e t o f p r i c e s by 
5 

x * ( — — , R , b ) = x ( R , b ) , s i n c e ou r f o c u s on s t e a d y s t a t e s i m p l i e s s S t s 

S t + 1 / S t " T h e n 

D e f i n i t i o n : A l i m i t e d i n f o r m a t i o n ( s t e a d y s t a t e ) monop­

s o n i s t i c e q u i l i b r i u m ( L I M E ) , o r c r e d i t r a t i o n e d e q u i l i b r i u m s a t i s ­

f i e s c o n d i t i o n s ( v i ) , ( v i i i ) , 
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( i x ) The l j - t u p l e ( C - p C g j X . R ) f o r t y p e 2 a g e n t s s o l v e s 

max u V ^ C - ^ C p ) s u b j e c t t o 

C-L < x 

Cp < w 2 - Rx 

x = x s ( R , b ) , 

(x ) t h e v a l u e S c l e a r s t h e money m a r k e t . 

The r e a s o n f o r d e f i n i n g o n l y a l i m i t e d i n f o r m a t i o n 

v e r s i o n o f t h i s e q u i l i b r i u m i s as f o l l o w s . The J - R a n a l y s i s i s 

such t h a t o n l y t he monopsony power o f t y p e 2 a g e n t s i s r e l e v a n t . 

We m a i n t a i n a v e r s i o n o f t h i s by a s s u m i n g t h a t o n l y t y p e 2 a g e n t s 

7 / 

can e x e r c i s e monopsony power.-!-/ G i v e n t h i s a s s u m p t i o n , t h e r e i s 

no f u l l - i n f o r m a t i o n m o n o p s o n i s t i c e q u i l i b r i u m , ( o r more p r e c i s e l y , 

any such e q u i l i b r i u m i s a F I E ) . T h i s i s b e c a u s e , w i t h f u l l i n f o r ­

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

2 a g e n t s i n t h e p o r t f o l i o s o f t y p e 1 a g e n t s . Hence s a f e b o r r o w e r s 

f a c e a p e r f e c t l y e l a s t i c s u p p l y c u r v e o f c r e d i t and have no monop­

sony power . T h e r e f o r e , t he r e l e v a n t i n t e r e s t r a t e i n t he i n c e n ­

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

i n t e r e s t R p , w h i c h t h u s a p p e a r s i n ( v i i i ) . 

E . E x i s t e n c e o f a LIME 

I n g e n e r a l , a LIME need no t e x i s t . The re a r e two r e a ­

sons f o r t h i s . One i s t h e c o n v e n t i o n a l r e a s o n f o r n o n e x i s t e n c e o f 

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

need no t be c o n v e x - v a l u e d . The second i s t h a t j u s t a s a c o m p e t i -
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t i v e e q u i l i b r i u m need no t e x i s t a s a r e s u l t o f i m p o s i n g t h e i n c e n ­

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

a m o n o p s o n i s t i c e q u i l i b r i u m a s w e l l . G i v e n t h a t a L IME need no t 

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

t h a t t h e n o t i o n o f a LIME i s n o n v a c u o u s . T h i s i s done by means o f 

an e x a m p l e . 

Example 2 : P r e f e r e n c e s and p a r a m e t e r v a l u e s a r e a s f o r example 

1 . F o r c o n v e n i e n c e we n o t e t h a t 

x ( R , b ) - 1 * 3 * 3 = 2 
( l - p ) p ^ r 

f o r t h i s e x a m p l e , and t h a t 

D R x s ( R , b ) = ( l - p ) p 4 > R [ M l + p ) R ] [ ( l -p)p<f>R 2 ]~ 2 , 

where Dp d e n o t e s d i f f e r e n t i a t i o n w i t h r e s p e c t t o R. The s u p p l y 

c u r v e o f c r e d i t i s upward s l o p i n g so l o n g a s R < V ( l + p ) , w h i c h i s 

t h e r e l e v a n t range f o r t h i s e x a m p l e . I t i s a l s o t h e c a s e t h a t 

o v e r t h e range where t h e s u p p l y c u r v e i s upward s l o p i n g i t i s a 

s t r i c t l y concave f u n c t i o n o f R, so t h a t second o r d e r c o n d i t i o n s 

f o r t he p r o b l e m ( i x ) a r e s a t i s f i e d f o r t h i s e x a m p l e . 

I t i s t e d i o u s bu t s t r a i g h t f o r w a r d t o v e r i f y t h a t t h e 

v a l u e s o f R and x s a t i s f y i n g ( i x ) a r e R = 1.1*25 < ( 1 0 / 7 ) , and x = 

2 . 7 0 9 . 1 0 / 7 i s a p p r o x i m a t e l y I . U 2 9 , so f o r t h i s example c r e d i t 

r a t i o n i n g r e s u l t s i n abou t a 1 p e r c e n t r e d u c t i o n i n t h e i n t e r e s t 

r a t e ( R - l ) . F i n a l l y , we must v e r i f y t h a t t h e i n c e n t i v e c o m p a t i ­

b i l i t y c o n d i t i o n ( v i i i ) i s s a t i s f i e d . F o r p u r p o s e s o f t h i s we 

n o t e t h a t i f p R 2 = 1 , t h e n l o a n s t o t y p e 3 a g e n t s under f u l l -
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i n f o r m a t i o n have e q u a l e x p e c t e d r e t u r n t o t h e h o l d i n g o f money, o r 

s a f e l o a n s . H e n c e , s i n c e t y p e 1 a g e n t s a r e r i s k a v e r s e , ( l / p ) 

r e p r e s e n t s a l o w e r hound f o r R g . Then 

p U 3 ( x 2 , w 3 - R 2 x 2 ) + ( l - p ) U 3 ( x 2 , 0 ) 

< p U 3 ( x 2 , w 3 - — ) + ( l - p ) U 3 ( x 2 , 0 ) 

• I n h - I n 2 + (-|) I n 2 = l.oU 

< 1 . 3 7 7 = I n ( 2 . 7 0 9 ) + i~) In ( 6 - 3 . 8 6 ) 

= In x + p In ( l + w 3 ~ R x ) . 

T h i s v e r i f i e s t h a t t y p e 3 a g e n t s do i n f a c t p r e f e r no t r e v e a l i n g 

t h e m s e l v e s t o r e v e l a t i o n , so t h e LIME i s i n c e n t i v e c o m p a t i b l e , and 

S t = ( -^ j^ ) v t > 0 , R = 1.1*25 i s , i n f a c t , a L IME . 

F o r f u t u r e r e f e r e n c e , we n o t e t h a t t h e l e v e l s o f e x ­

p e c t e d u t i l i t y a t t a i n e d u n d e r t h e LIME a r e EU-^ = b + 5 « l 8 6 , E U 2 = 

2 .1+18, and E U 3 = 1 . 3 7 7 . T h u s , i t w i l l be no ted t h a t t h e L I E and 

t h e LIME a r e no t P a r e t o c o m p a r a b l e . 

H a v i n g e s t a b l i s h e d t h a t t h e c o n c e p t o f a LIME i s n o n -

v a c u o u s , we may now c o n s i d e r government p o l i c i e s f o r economies 

where a L IME e x i s t s . 

I I I . P o l i c y 

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

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

p o s s i b l y t h e i n i t i a l o l d ) i f t h e government meets a l l e x c e s s 

demand f o r c r e d i t a t p r e v a i l i n g market i n t e r e s t r a t e s . T h i s i s 

t r u e d e s p i t e t h e f a c t t h a t i t i n v o l v e s o p e r a t i n g an open " d i s c o u n t 
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window" f o r r i s k y b o r r o w e r s . In a d d i t i o n , i t i s d e m o n s t r a t e d t h a t 

t h i s p o l i c y has t h e e f f e c t o f mak ing f r e e market i n t e r e s t r a t e s 

(and c r e d i t vo lume) i n v a r i a n t t o a n y t h i n g o t h e r t h a n t h e e l a s t i c ­

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

n a l l y , i t w i l l be seen t h a t t h i s p o l i c y may be d e f l a t i o n a r y , and 

t h a t i n i t s p r e s e n c e , t h e monopoly i s s u e o f l i a b i l i t i e s may be 

P a r e t o s u p e r i o r t o t h e i r c o m p e t i t i v e i s s u e . 

The scheme o f t he s e c t i o n i s a s f o l l o w s . S e c t i o n A 

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

p o l i c y under t he a s s u m p t i o n t h a t a LIME e x i s t s b e f o r e and a f t e r 

i t s i m p l e m e n t a t i o n . S e c t i o n B e s t a b l i s h e s t h e i n v a r i a n c e argument 

f o r i n t e r e s t r a t e s under t he same a s s u m p t i o n . S e c t i o n C e s t a b ­

l i s h e s t h a t t h e s e r e s u l t s a r e n o n v a c u o u s , i . e . , t h a t an e q u i l i b ­

r i u m can e x i s t u n d e r t h i s p o l i c y . I t a l s o e s t a b l i s h e s t h e p o s s i ­

b i l i t y o f d e f l a t i o n , and o f d e s i r a b l e monopoly l i a b i l i t y i s s u e 

u n d e r t he p o l i c y . 

A . Government L e n d i n g 

I n t h i s s e c t i o n , we e s t a b l i s h t h a t t he f o l l o w i n g p o l i c y 

improves t he w e l f a r e o f a l l (bu t p o s s i b l y t h e i n i t i a l o l d ) a g e n t s 

u n d e r f a i r l y g e n e r a l c i r c u m s t a n c e s . (a) The government l e n d s a s 

much a s a g e n t s d e s i r e t o b o r r o w a t t h e LIME i n t e r e s t r a t e R * . 

(b) T h i s p o l i c y i s f i n a n c e d by a p p r o p r i a t e lump-sum t a x e s - c u m -

t r a n s f e r s T ^ ( s ) on agen t i i n s t a t e s (s = 0 i s t h e n o n d e f a u l t 

s t a t e , s = 1 t h e d e f a u l t s t a t e ) w h i c h b a l a n c e t h e government 

budge t i n e a c h s t a t e and p e r i o d . 

T h i s i n t e r v e n t i o n by t h e government w i l l a l t e r t h e 

e q u i l i b r i u m w h i c h o b t a i n s . T h e r e f o r e , we p r e s e n t t h e f o l l o w i n g 
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D e f i n i t i o n : A p o s t i n t e r v e n t i o n LIME i s an a r r a y 
A A 

p a i r s ( C - p C g ) , a p a i r ( R , x ) , and a v a l u e S s a t i s f y i n g 

( x i ) f o r t y p e 1 a g e n t s t h e i+- tup le (C-^ , C 2 , x , S M ) s o l v e s 

max E U-^ (C-pC 2 ) s u b j e c t t o 

C 1 < b + T x - 2x - SM 

C 2 < 2Rx + SM; s = 0 

C 2 < Rx + SM; s = 1 

T-̂  p a r a m e t r i c . 

Denote t h e s o l u t i o n f o r x by x = x c . ( R , b + T 1 ) . 
S -L 

A A 

( x i i ) f o r t y p e 2 a g e n t s t h e I t - t u p l e (C^,C^,x,B.) s o l v e s 

max E U g C C ^ . C g ) s u b j e c t t o 
A 

C x < x 
A A 

C _ ( s ) < w 0 - R*x + ( R * - R ) x 
2 2 s 

+ T 2 ( s ) ; s = 0 , 1 

x = x ( R , b + T n ) s s 1 

T 2 ( s ) p a r a m e t r i c , s = 0 , 1 . 

A A A 

( x i i i ) pU [ x , v - R * x + ( R * - R ) x +T ] 
.J .3 S j 

+ ( l - p ) U 3 ( x , 0 ) > p U 3 ( x 2 , w 3 - R 2 x 2 + T 3 ) + ( l - p ) U 3 ( x 2 , 0 ) , 
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where Rg and Xg a r e t o be u n d e r s t o o d a s v a l u e s s a t i s f y i n g ( i ) -

( i i i ) and ( v ) , g i v e n t h e v a l u e s T ^ s ) . 

( x i v ) t h e v a l u e S c l e a r s t h e money m a r k e t . 

I n s h o r t , t y p e 2 a g e n t s b o r r o w as much a s d e s i r e d i n p r i v a t e 

c r e d i t m a r k e t s , e x p l o i t i n g t h e r monopsony power i n t he p r o c e s s . 

They then bo r row t h e d i f f e r e n c e between t h i s q u a n t i t y and t h e i r 

n o t i o n a l demand f r om t h e government a t t h e i n t e r e s t r a t e R * . Type 

3 a g e n t s mimic t h e a c t i o n s o f t y p e 2 a g e n t s i n each c a s e . 

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

t h i s s e c t i o n . T h i s i s 

P r o p o s i t i o n 1 . I f 

(a ) x > x ( R * , b ) 
s 

and 

(b) x _ ( R * , b ) i s l e s s t h a n t h e n o t i o n a l demand o f t y p e 3 
s 

a g e n t s a t t h e i n t e r e s t r a t e R * , 

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

government t o l e n d a s much as demanded a t t he p r e - i n t e r v e n t i o n 

L IME i n t e r e s t r a t e . — ^ 

To e s t a b l i s h t h e p r o p o s i t i o n , and t o d e r i v e t h e s u f f i ­

c i e n c y o f c o n d i t i o n s (a) and ( b ) , w h i c h we do s i m u l t a n e o u s l y , we 
g 

b e g i n by d e f i n i n g V . ( ^+"*" , R , y 1 , y 0 ) t o be t h e i n d i r e c t u t i l i t y 

f u n c t i o n o f t y p e i a g e n t s who a r e young a t t , where y^ i s income 

i n t he j ^ ^ 1 p e r i o d o f l i f e o f agen t i . S i n c e we f o c u s on s t e a d y 
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s t a t e s , S t + 1 / S t = 1 , and we om i t t h i s argument i n o u r n o t a t i o n . 

I n a d d i t i o n , a s we c o n s t r u c t t h e p r o o f o f t h e p r o p o s i t i o n e a c h 

agen t w i l l have no endowment o r income i n one p e r i o d o f l i f e . 

T h i s argument i s s u p p r e s s e d a s w e l l . 

The p r o o f o f P r o p o s i t i o n 1 p r o c e e d s a s f o l l o w s . L e t R* 

deno te t h e LIME i n t e r e s t r a t e p r e v a i l i n g a t t h e d a t e o f t h e i n i -

t i a l p o l i c y i m p l e m e n t a t i o n , w h i c h we t a k e t o be t = 0 . R d e n o t e s 

t h e LIME i n t e r e s t r a t e i n t he p r e s e n c e o f t h i s p o l i c y . The p o l i c y 

c o n s i s t s o f t he government mak ing a l l l o a n s demanded a t R * , w i t h 

t he l e v e l o f t r a n s f e r s i m p l i e d t a k e n a s p a r a m e t r i c by a g e n t s . The 

method o f p r o o f i s t o c o n s t r u c t t r a n s f e r s i n a way w h i c h s a t i s f i e s 

t h e p r o p o s i t i o n . To do t h i s , c o n s i d e r a g e n t s w i t h i = 1 . S i n c e 

i n b o t h t h e p r e - and p o s t - i n t e r v e n t i o n LIME t y p e 1 a g e n t s a r e on 

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

i s 

V ] _ ( R * , b ) - V 1 ( R , b + T 1 ) , 

where t r a n s f e r s t o t y p e 1 a g e n t s a r e T-j_, w h i c h a r e made when young 

and a r e no t s t a t e dependen t . - 2 / T a k i n g a f i r s t o r d e r a p p r o x i m a t i o n 

and e q u a t i n g t h i s d i f f e r e n c e t o z e r o , we have 

D R V x ( R * , b ) ( R * - R ) 

- D y V 1 ( R * , b ) T1 = 0 . 

F o r " s m a l l " l e v e l s o f c r e d i t r a t i o n i n g t h i s i s a r e a s o n a b l e a p ­

p r o x i m a t i o n . S o l v i n g f o r T-^, we o b t a i n 

D V ( R * , b ) ( R * - R ) 
rp _ " 1  

1 D y V ^ ( R * , b ) • 
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N o t i n g t h a t t he i n t e r t e m p o r a l v e r s i o n o f R o y ' s i d e n t i t y f o r t h i s 

p r o b l e m i m p l i e s 

D R V 1 ( R * , b ) 2 x s ( R * , b ) 

D y V 1 ( R * , b ) = R* ' 

we have 

2x ( R * , b ) ( R * - R ) 
L l " R* 

T h i s t r a n s f e r g u a r a n t e e s t h a t a l l i n t e r e s t r a t e changes r e s u l t i n g 

f rom t h e p rog ram a r e income compensa ted f r o m t h e p o i n t o f v i e w o f 

t y p e 1 a g e n t s . 

C o n s i d e r nex t a g e n t s w i t h i = 3 . Under t he p rog ram t h e 

change i n t h e i r u t i l i t y i s 

A A A A A A 

p U 3 [ x , w 3 - R x + ( R * - R ) x s ( R ) + T 3 ( 0 ) ] + ( l - p ) U 3 ( x , 0 ) 

- p U 3 ( x * , w 3 - R * x * ) - ( l - p ) U 3 ( x * , 0 ) , 

where x i s t he p o s t - i n t e r v e n t i o n LIME v a l u e o f x , x * = x ( R * , b ) , 

s 

T 3 ( 0 ) a r e t r a n s f e r s t o t y p e 3 a g e n t s i n s t a t e s = 0 , and T 3 ( l ) = 

0 . F o r now, we s i m p l y s t a t e t h a t 
T (0) = - ( R * - R ) x g ( R , b + T 1 ) , 

and r e t u r n t o a c o n s i d e r a t i o n o f t y p e 3 a g e n t s b e l o w . 

I n o r d e r f o r t he government budge t t o b a l a n c e , a l l 

r e m a i n i n g t r a n s f e r s must be made t o t y p e 2 a g e n t s . These w i l l be 

s t a t e dependent t r a n s f e r s w h i c h t y p e 2 a g e n t s r e c e i v e when o l d . 

These a r e deno ted T 2 ( s ) , and by t h e budget b a l a n c e c o n d i t i o n , a r e 

d e f i n e d by 
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(1) T_ (0 ) 

(2) T 2 ( l ) = ( R * - 2 ) [ x - x s ( R , b + T 1 ) ] - T 1 . 

E q u a t i o n ( l ) s t a t e s t h a t i n n o n d e f a u l t s t a t e s t h e government l e n d s 

t h e d i f f e r e n c e between what a g e n t s w i s h t o bo r row a t t he i n t e r e s t 

r a t e R * , and t h e amount o f f e r e d i n t he m a r k e t p l a c e a t R, t h e p o s t -

i n t e r v e n t i o n LIME i n t e r e s t r a t e . In a d d i t i o n , two l o a n s o f t h e 

same amount a r e r e p a i d . F i n a l l y , t h e government pays ou t T-, t o 

compensate t y p e 1 a g e n t s , and c o l l e c t s f r om t y p e 3 a g e n t s . The 

ne t p r o f i t t o t h e government t h e n a c c r u e s t o t y p e 2 a g e n t s (who 

a r e d i s t i n g u i s h a b l e ex p o s t when second p e r i o d endowments have 

been r e a l i z e d ) . E q u a t i o n (2) d i f f e r s i n t h a t o n l y one l o a n i s 

r e p a i d when s = 1 , and T ^ ( l ) = 0 . 

We now d e m o n s t r a t e c o n d i t i o n s s u f f i c i e n t f o r t he u t i l i t y 

o f t y p e 2 a g e n t s t o i n c r e a s e . F i r s t n o t e t h a t , s i n c e t h e p r o b l e m 

( x i i ) i s s e p a r a b l e , t h e m a x i m i z e d v a l u e o f ( x i i ) i s ( w i t h an 

o b v i o u s n o t a t i o n ) 

where x = x (R,b+T ) . I f t h i s i s g r e a t e r t h a n o r e q u a l t o 
S S X 

V " 2 ( R * , w 2 ) , t he u t i l i t y o f t y p e 2 a g e n t s does no t worsen as a 

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

V 2 [ R * , w 2 + T 2 ( 0 ) + ( R * - R ) x s , w 2 + T 2 ( l ) + ( R * - R ) x g ] , 

T 2 ( s ) = T 2 ( s ) + ( R * - R ) x g ( R , b + T ; L ) 

and t a k i n g a f i r s t o r d e r a p p r o x i m a t i o n abou t T (s ) = 0 ; s = 0 , 1 , 

g i v e s 
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p D y V 2 ( R * , w 2 ) T 2 ( 0 ) + ( 1 - p ) D y V 2 ( R * , v 2 ) T g ( l ) > 0 , o r 

D y V 2 ( R * , w 2 ) E T 2 ( s ) > 0 

a s t h e c o n d i t i o n u n d e r w h i c h t y p e 2 u t i l i t y i n c r e a s e s . T h i s i s 

e q u i v a l e n t t o 

(3) E T 2 ( s ) = [ ( l + p ) R * - 2 ] ( x - x g ) 

+ ( R * - R ) [ ( l + p ) x g - > 0 . 

Now n o t e t h a t i f 

( l + p ) R * _ -| 
2 ~ X ' 

t h e e x p e c t e d r e t u r n on l o a n s i s u n i t y . S i n c e l e n d e r s a r e r i s k 

2 
a v e r s e , c o n s t i t u t e s a l o w e r bound on R * . T h e r e f o r e , s i n c e x 

1+p ' 
> x (R,b+T ) , t h e f i r s t t e r m on t h e r i g h t - h a n d s i d e o f (3) i s 

S X 

p o s i t i v e . I t i s a l s o t he c a s e t h a t R* > R. Then i f x „ > x * , i t 
s 

i s immed ia te t h a t E T 2 ( s ) > 0 , and t h e u t i l i t y o f t y p e 2 a g e n t s i s 

i n c r e a s e d by t h e p r o g r a m . However , i t w i l l o f t e n be t he c a s e 

t h a t x (R,b+T ) < x ( R * , b ) , so t h a t t h e s i g n o f (3) i s a m b i g u -
s i s 

o u s . We now i n v e s t i g a t e c o n d i t i o n s u n d e r w h i c h (3) h o l d s . 

2 

To b e g i n , no te t h a t R > Y+$' T h e r e f o r e , i f t he s e c o n d 

t e r m on t he r i g h t - h a n d s i d e o f (3) i s n e g a t i v e , 

E T 2 ( s ) > [ ( l + p ) R * - 2 ] ( x - x g ) 

_ 2x ( R * , b ) 

Then E T 2 ( s ) > 0 i f 

„ 2x ( R * , b ) 
( R « - T 7 - ) ( 1 + P ) ( x - X ) -1+p' s ' R* 

. 2x ( R * , b ) 
+ ( I + P ) x S } = ( R * - ^ ) [ d + p ) x - — S - p — ] > o. 

2 
S i n c e R* > , t h i s i s e q u i v a l e n t t o 

1+p 
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. 2x ( R * , b ) 
( l +p ) x - S

 R « > 0 . 

2 
Now n o t e t h a t s i n c e R* > 1+p' 

. 2x ( R * , b ) 
( l +p ) x ~ _ > ( i + p ) x _ ( l + p ) X g ( R * , b ; 

Thus 

(a ) x > x ( R * , b ) 
s 

i s s u f f i c e n t f o r t he u t i l i t y o f t y p e 2 a g e n t s t o i n c r e a s e a s a 

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

t y p e 2 u t i l i t y i n c r e a s e s i f t he changes i n income f o r t y p e 2 

a g e n t s i m p l i e d by t h e p rog ram wou ld no t r e s u l t i n n o t i o n a l demand 

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

L I M E . In o t h e r w o r d s , T^(s) may no t c o n v e r t t h e s i t u a t i o n o f 

e x c e s s n o t i o n a l demand i n t o e x c e s s s u p p l y a t R * . 

C o n s i d e r now t h e w e l f a r e o f t y p e 3 a g e n t s . T h e i r w e l ­

f a r e i n c r e a s e s i f 

(k) E U . [ x , w ( s ) - R * x ] > E U _ [ ( x * , w ( s ) - R * x ( R * , b ) ] , 
- j o 3 o s 

where x * i s t h e p r e - i n t e r v e n t i o n LIME v a l u e . To a f i r s t o r d e r 

a p p r o x i m a t i o n , (h) h o l d s i f 

(5) [ x -x * ] E ( D p n ) > R * [ x - x * ] E(D_ U_ ! 
^ 5 L2 3 

T h i s i s e q u i v a l e n t t o 

E(D U. ) 
1 5 > ~. A > (b) mfzj <R*as x <**• C 2 3 
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I f 

E ( D C U 3 ) 

C 2 3 

t h e n t he n o t i o n a l demand o f t y p e 3 a g e n t s a t R* exceeds x * . I f 

(a) and (b) a r e s a t i s f i e d , t h e n t h e p o l i c y o f P r o p o s i t i o n 1 i n ­

c r e a s e s t he w e l f a r e o f b o t h t y p e 2 and 3 a g e n t s . C o n d i t i o n (b) 

has t h e p l a u s i b l e i n t e r p r e t a t i o n t h a t i f (a) i s s a t i s f i e d , r i s k y 

l e n d e r s wou ld b o r r o w more t h a n t h e y a c t u a l l y do i f t h e i r a c t i v i t y 

was no t c o n s t r a i n e d by t h e a c t i o n s o f t y p e 2 a g e n t s . In o t h e r 

w o r d s , i f (a) i s s a t i s f i e d , (b) i m p l i e s t h a t t y p e 3 a g e n t s , a s do 

t y p e 2 a g e n t s , f a c e c r e d i t r a t i o n i n g i n a L I M E . T h i s i s c e r t a i n l y 

a p l a u s i b l e c o n d i t i o n . 

I t r e m a i n s t o c o n s i d e r t h e f i n a n c i n g o f t h e p rog ram a t t 

= 0 . A t a l l d a t e s t > 0 , t h e p rog ram i s e i t h e r s e l f - f i n a n c i n g , o r 

f i n a n c e d by lump-sum t a x e s on o l d a g e n t s w i t h i = 2 . We assume 

t h a t a t t = 0 t he p rog ram i s f i n a n c e d by a lump-sum t a x on t h e 

i n i t i a l o l d . S u f f i c i e n t c o n d i t i o n s f o r t h e i r u t i l i t y no t t o f a l l 

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

o f f s e t t h i s t a x . T h i s , i n t u r n , r e q u i r e s s u f f i c i e n t l y l a r g e i n -

c r e a s e s i n money demand a s R f a l l s b e l o w R * . Such a c o n d i t i o n 

12 / 

w i l l not t y p i c a l l y be s a t i s f i e d . ' T h u s , t h e i n i t i a l o l d must 

g e n e r a l l y be exempted f rom t h e p r o p o s i t i o n . 

The n o t i o n s b e h i n d P r o p o s i t i o n 1 c a n be s i m p l y s t a t e d a s 

f o l l o w s . W i t h r e f e r e n c e t o F i g u r e 1 , i f s a f e b o r r o w e r s a r e a l ­

lowed to bo r row a c c o r d i n g t o t h e i r n o t i o n a l demand a t R^, t hey 

w i l l c l e a r l y be made b e t t e r o f f . I f r i s k y b o r r o w e r s a r e a l s o 
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c r e d i t r a t i o n e d a t Rw, t h i s r e p r e s e n t s a movement i n a u t i l i t y -

i m p r o v i n g d i r e c t i o n f o r them i f i t i s no t t oo l a r g e . M o r e o v e r , 

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

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

T O / 

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

howeve r , i s t he f a c t t h a t t he i n t e r e s t r a t e r e c e i v e d by p r i v a t e 

l e n d e r s i s r e d u c e d by t h e p o l i c y . P r o p o s i t i o n 1 e s t a b l i s h e s 

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

a r e made worse o f f by an open d i s c o u n t w indow, b o r r o w e r s g a i n 

s u f f i c i e n t l y f r om t h e p o l i c y t o compensate them. M o r e o v e r , i t 

w i l l be no ted t h a t t h e p o l i c y change i s w e l f a r e i m p r o v i n g u n d e r 

t h e s e c o n d i t i o n s even t h o u g h t h e government o p e r a t e s under t h e 

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

The p r o p o s i t i o n has been e s t a b l i s h e d , t h e n , u n d e r s e v ­

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

" s m a l l . " T h i s a s s u m p t i o n i s no t s t r i c t l y r e q u i r e d f o r t h e p r o p o ­

s i t i o n , a s we have e s t a b l i s h e d much s t r o n g e r c o n d i t i o n s t h a n 

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

t h a t a p o s t - i n t e r v e n t i o n LIME e x i s t s . T h i s i s a n o n t r i v i a l a s ­

s u m p t i o n even t h o u g h , by h y p o t h e s i s , a p r e - i n t e r v e n t i o n LIME 

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

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

e s t r a t e Rp may change so a s t o i n c r e a s e t h e e x p e c t e d u t i l i t y 

a s s o c i a t e d w i t h r e v e l a t i o n f o r t y p e 3 a g e n t s by more t h a n u t i l i t y 

i n c r e a s e s f o r t h e s e a g e n t s i n a L I M E . In o t h e r w o r d s , under t h e 

t r a n s f e r scheme i m p l i e d , a p o s t - i n t e r v e n t i o n LIME need no t be 

i n c e n t i v e c o m p a t i b l e even t h o u g h t h e p r e - i n t e r v e n t i o n LIME was . 
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T h u s , i t r e m a i n s t o d e m o n s t r a t e t h a t t h e r e e x i s t economies f o r 

w h i c h t h e p o l i c y o f P r o p o s i t i o n 1 i s f e a s i b l e . T h i s i s demon­

s t r a t e d i n S e c t i o n C b e l o w . 

B . The P o s t - I n t e r v e n t i o n LIME 

I n t h i s s e c t i o n , we d e m o n s t r a t e t h a t under t h e p o l i c y o f 

P r o p o s i t i o n 1 , p r i v a t e market r a t e s o f i n t e r e s t and c r e d i t vo lume 

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

ment a c t i o n s . We a l s o i n d i c a t e what t h e s e marke t q u a n t i t i e s do 

depend o n . The r e s u l t o b t a i n e d i s s t a t e d a s 

P r o p o s i t i o n 2 . Under t h e p o l i c y o f P r o p o s i t i o n 1 , R depends o n l y 

on R * , and t h e e l a s t i c i t y o f c r e d i t s u p p l y w i t h r e s p e c t t o R. 

P r o o f : C o n s i d e r t h e f i r s t o r d e r c o n d i t i o n f o r R a s s o c i a t e d w i t h 

t h e p r o b l e m ( x i i ) . T h i s i s 

P ° C 2

U 2 ( > ls=0 ^ s - ' ^ ' V s 1 + 

( 1 - p ) D c 2 V ) l s = l M ^ V s 1 = ° * 

I n o r d e r f o r t h i s c o n d i t i o n t o be s a t i s f i e d we r e q u i r e 

x - ( R * - R ) D „ x (R ,b+T , ) = 0 
s R s 1 

o r 

R D R x s ( R , b + T l ) J 
(6 ) = n ( R ) = 

X s S R * - R 

where n s i s t h e e l a s t i c i t y o f c r e d i t s u p p l y w i t h r e s p e c t t o R. I n 

s h o r t , (6) s t a t e s t h a t t y p e 2 a g e n t s s i m p l y m i n i m i z e e x p e n d i t u r e s 

by c h o i c e o f R, and e s t a b l i s h e s t h e p r o p o s i t i o n . 
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P r o p o s i t i o n 2 d e m o n s t r a t e s t h a t w h i l e a w ide c l a s s o f 

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

c l a s s o f p o l i c i e s w i l l have no s u c h e f f e c t . As an e x a m p l e , i f we 

expanded ou r a n a l y s i s t o i n c l u d e s a f e b o n d s , open market o p e r a ­

t i o n s wou ld have no e f f e c t on p r i v a t e c r e d i t m a r k e t s . Such i r ­

r e l e v a n c e i s , o f c o u r s e , no t u n i q u e t o t h i s s e t t i n g . However , t h e 

main p o i n t o f P r o p o s i t i o n 2 i s t h a t i t d e m o n s t r a t e s t he e x a c t 

f o c a l p o i n t o f any d i s c u s s i o n o f t h e impac t o f f u r t h e r p o l i c y 

a c t i o n s on c r e d i t ma rke t s under government p o l i c i e s w h i c h a r e no t 

c l e a r l y s u b o p t i m a l . F o r such a c t i o n s t o be e f f e c t i v e , i t must be 

d e m o n s t r a t e d t h a t t h e r e i s some impac t o f t h e s e p o l i c i e s on s u p p l y 

e l a s t i c i t i e s o f c r e d i t . 

C . An Example 

I n t h i s s e c t i o n , we d e m o n s t r a t e t h a t P r o p o s i t i o n s 1 and 

2 a r e n o n v a c u o u s , o r more s p e c i f i c a l l y , p r o v i d e a sample economy 

f o r w h i c h they h o l d ( i . e . , w h i c h has a p o s t - i n t e r v e n t i o n L I M E ) . 

As a b y - p r o d u c t o f t h i s d e m o n s t r a t i o n , i t w i l l be seen t h a t t h e 

p o l i c y o f P r o p o s i t i o n 1 i s d e f l a t i o n a r y f o r t h i s economy. I t i s 

a l s o P a r e t o i m p r o v i n g o v e r b o t h t h e L I M E , and t h e L I E f o r t h e 

economy. T h i s e s t a b l i s h e s t he p o s s i b i l i t y t h a t , g i v e n a c o m m i t ­

ment t o run an open d i s c o u n t window a t an a p p r o p r i a t e l y s e t r a t e 

o f i n t e r e s t , t h e monopoly i s s u e o f l i a b i l i t i e s P a r e t o dom ina tes 

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

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

d e s i r a b l e . T h i s s h o u l d no t be t a k e n a s a g e n e r a l i z a b l e r e s u l t , 

howeve r . 
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Example 3 . The economy i s a s f o r examp les 1 and 2 . A s 

a r e m i n d e r , 

T = x ( R * , b ) ( R * - R ) 
J - s 

A 

T (0) = - ( R * - R ) x , T , ( l ) = 0 

T o ( 0 ) = 2 ( R * - l ) ( x - x ) - T. - T_(0) 
d s 1 3 

T . ( l ) = ( R * - 2 ) ( x - x ) - T . . 
d s i 

As i s c l e a r f rom t h e p r e f e r e n c e s o f t y p e 1 a g e n t s , t h e supply-

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

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

x ( R ) = ( 3 / 2 ) R - 2 = 60R-80  
S ( 1 A 0 ) R 2 R 2 

f o r t h e p a r a m e t e r s o f ou r e x a m p l e . The p o s t - i n t e r v e n t i o n L IME 

v a l u e o f R, R, m a x i m i z e s 

A 

( R * - R ) x (R) = (1.U25-R) ( ^ 5 ° ) . 
S R 

The o p t i m a l R, and a s s o c i a t e d l e v e l o f c r e d i t s u p p l y a r e 

R = 1 . 3 7 8 , 1.1*1 = x ( R ) . 
s 

I t i s t e d i o u s bu t s t r a i g h t f o r w a r d t o d e r i v e o t h e r e q u i l i b r i u m 

v a l u e s . These a r e 

x = 2 . 8 6 

T 2 ( 0 ) = 1.31* 

T 2 ( l ) = - 1 . 0 1 . 
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I t i s a l s o p o s s i b l e t o v e r i f y t h a t t h e change i n t h e s t e a d y s t a t e 

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

r i u m o f example 2 i s A SM = 2 . 8 8 . 

I t r e m a i n s t o v e r i f y t h a t t h e p o s t - i n t e r v e n t i o n LIME i s 

i n c e n t i v e c o m p a t i b l e . To see t h a t i t i s , compute E U ^ = 1.^1. I t 

was e s t a b l i s h e d i n example 2 t h a t an u p p e r bound f o r EU^ u n d e r 

r e v e l a t i o n was 1.0U, so t h e p o s t - i n t e r v e n t i o n LIME i s i n c e n t i v e 

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

I t w i l l a l s o be n o t e d t h a t t h e example e s t a b l i s h e s t h a t 

t h i s " l i b e r a l u s e o f t h e d i s c o u n t w indow" c a n be d e f l a t i o n a r y 

( r e a l b a l a n c e s r i s e w i t h t h e s t o c k o f money c o n s t a n t ) . Hence i t 

i s no t t h e c a s e i n t h e p r e s e n c e o f c r e d i t r a t i o n i n g t h a t l i b e r a l 

use o f t he d i s c o u n t window g e n e r a l l y c o n s t i t u t e s an i n f l a t i o n a r y 

l i t / 

p o l i c y a c t i o n . ' 

F i n a l l y , we u s e t h e example t o d e m o n s t r a t e t h a t t h i s 

p o l i c y can be s t r i c t l y w e l f a r e i m p r o v i n g . Note f i r s t t h a t 

A SM = 2 .88 > x = 2 . 8 6 > x - x ( R ) , 
s 

so t h a t t he r e a l b a l a n c e s o f t h e i n i t i a l o l d r i s e by more t h a n 

enough t o compensate them f o r t he t a x imposed t o f i n a n c e i n i t i a l 

government l e n d i n g . 

S e c o n d l y , we have a l r e a d y seen t h a t t h e u t i l i t y o f t y p e 

3 a g e n t s i s E U ^ = l . U l i n t h e p o s t - i n t e r v e n t i o n L I M E . I t i s a l s o 

e a s y t o compute EU-^ = b + 5«23 , and EUg = 2.U6. Thus t h e p o l i c y 

r e s u l t s no t o n l y i n a P a r e t o improvement o v e r t he L I M E , bu t o v e r 

t h e L I E a s w e l l . - ^ ^ / T h i s e s t a b l i s h e s t h a t , i n t he p r e s e n c e o f t h e 

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

l i a b i l i t i e s can p r o d u c e P a r e t o imp rovemen ts . 
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I V . C o n c l u s i o n s 

F o r some t i m e , " c r e d i t r a t i o n i n g " was t h o u g h t t o be t h e 

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

a t t e n t i o n has been f o c u s e d f o r t h i s r e a s o n on t he " m i c r o f o u n d a ­

t i o n s " o f c r e d i t r a t i o n i n g . Among the r e a s o n s deduced f o r i t s 

e x i s t e n c e i s a s y m m e t r i c i n f o r m a t i o n . The a n a l y s i s h e r e has 

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

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

t i o n s o f a l t e r n a t e p o l i c i e s . I t was seen t h a t when money i s 

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

p o s s i b l y t h e i n i t i a l o l d ) i t i s o p t i m a l t o make l i b e r a l use o f t h e 

" d i s c o u n t w i n d o w , " o r o f government l e n d i n g . M o r e o v e r , f o r some 

economies a p o l i c y where t he government l e n d s a s much a s d e s i r e d 

a t above market r a t e s o f i n t e r e s t i s b o t h P a r e t o i m p r o v i n g and 

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

l i m i t e d s e t o f f a c t o r s under t he c o n t r o l o f t he government i n f l u ­

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

I t s h o u l d be no ted t h a t t h e s e r e s u l t s a r e no t d e d u c i b l e 

i n t he absence o f money. C o n s i d e r a t i o n o f a s t e a d y s t a t e mone ta ry 

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

be low the r a t e o f r e t u r n on p r i v a t e d e b t . T h i s i s a f o r c e f u l 

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

moneta ry p o l i c y , t h i s p o l i c y must be a n a l y z e d i n t he c o n t e x t o f 

t h e mode l g e n e r a t i n g t h e c r e d i t r a t i o n i n g . T h i s p a p e r seems t o be 

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

M o r e o v e r , i t i s a l s o no t t h e c a s e t h a t t h e s e r e s u l t s a r e 

d e d u c i b l e i n t he a b s e n c e o f a s y m m e t r i c i n f o r m a t i o n . In p a r t i c u -
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l a r , one c o u l d c o n s i d e r a w o r l d w i t h f u l l i n f o r m a t i o n where r i sky -

b o r r o w e r s e x e r c i s e monopsony power i n c r e d i t m a r k e t s . I t i s no t 

t h e c a s e t h a t such an economy behaves l i k e t h e one examined 

h e r e . S p e c i f i c a l l y , i t can be v e r i f i e d by c o n s i d e r i n g t h e economy 

o f examp les 1-3 t h a t t h e p o l i c y s u g g e s t e d i s no t w e l f a r e i m p r o v i n g 

i n a f u l l - i n f o r m a t i o n s e t t i n g . Thus t h e i n f o r m a t i o n a l asymmetry 

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

F i n a l l y , i t s h o u l d be n o t e d t h a t we have no t p r o v i d e d an 

i r r e l e v a n c e argument f o r f u r t h e r government p o l i c y a c t i o n s . As an 

e x a m p l e , suppose t h a t t he r u l e g o v e r n i n g t h e e v o l u t i o n o f t h e 

money s t o c k i s amended t o 

M t = ( 2 / 3 ) M f c_]_. 

Then t he s t e a d y s t a t e d e f l a t i o n r a t e becomes S ^ ^ / S ^ = 3 / 2 , and 

R r i s e s f o r t he example i n t h e t e x t . 

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

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

p r e s e n c e o f v a l u e d f i a t money. Thus i f c r e d i t r a t i o n i n g o p e r a t e s , 

and t h i s i s to p r o v i d e a r o l e f o r moneta ry p o l i c y , money must be 

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

s i s on d i s c o u n t window and government l e n d i n g p o l i c i e s . I t r e ­

ma ins t o be d e m o n s t r a t e d t h a t i n t he p r e s e n c e o f such p o l i c i e s 

o t h e r moneta ry p o l i c i e s a r e e f f e c t i v e , o r d e s i r a b l e . 
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F o o t n o t e s 

* F e d e r a l R e s e r v e Bank o f M i n n e a p o l i s . I wou ld l i k e t o 

t hank A r t R o l n i c k and an anonymous r e f e r e e f o r t h e i r comments on 

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

— ^ E . g . , B a r r o ( 1 9 7 6 ) , F r i e d and H o w i t t ( 1 9 8 0 ) , J a f f e e 

and R u s s e l l ( 1 9 7 6 ) , S m i t h ( 1 9 7 2 ) , S t i g l i t z and W e i s s ( 1 9 8 1 ) . 

o / 
—' In f a c t , o f c o u r s e , t h i s r e p r e s e n t s a r e s t r i c t i o n on 

p r e f e r e n c e s . 

• 2 / / S e e , e . g . , Diamond ( 1 9 8 0 ) . 

k/ 

— ' N o t e t h a t t h e J - R argument i s t h a t banks do no t l e n d 

a s nuch as b o r r o w e r s demand a t p r e v a i l i n g i n t e r e s t r a t e s so a s t o 

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

e t s . W h i l e i t i s d i f f i c u l t t o a c c e p t t h i s a s an e x p l a n a t i o n o f 

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

f o r i t s e x i s t e n c e . Hence we p r o c e e d a l o n g t h e s e l i n e s . 

—^For a more f o r m a l d e f i n i t i o n o f F IEs and L I E s a l o n g 

t h e s e l i n e s , see S m i t h ( 1 9 8 1 ) . 

—^See S m i t h ( 1 9 8 1 ) . 

-Lf Even i n t he J - R a n a l y s i s t h i s i s an i m p l i c i t assump­

t i o n . O t h e r w i s e t h e r e wou ld be no need f o r l i m i t e d i n f o r m a t i o n a s 

a r a t i o n a l e f o r c r e d i t r a t i o n i n g . M o r e o v e r , t h e f u l l i n f o r m a t i o n 

m o n o p s o n i s t i c e q u i l i b r i u m i s o f no p a r t i c u l a r i n t e r e s t . T h i s i s 

d i s c u s s e d f u r t h e r b e l o w . 

—^In f a c t , t h e s t a t e m e n t h o l d s f o r any p r e - i n t e r v e n t i o n 

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

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

t h a t o f a L I M E . 
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-2/we r e q u i r e i n a l l c a s e s t r a n s f e r s t o be r e c e i v e d o n l y 

i n t he p e r i o d (and s t a t e s ) i n w h i c h t h e a g e n t i n q u e s t i o n has a 

p o s i t i v e endowment. O t h e r w i s e we a r e a l l o w i n g government r e d i s ­

t r i b u t i o n o f income w h i c h i s no t f e a s i b l e f o r a g e n t s , and t h e 

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

makes government t r a n s f e r s i n f o r m a t i o n a l l y f e a s i b l e . I t i s an 

( i m p l i c i t ) a s s u m p t i o n t h a t t h e r e c e i p t o f each a g e n t ' s s e c o n d 

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

dent t r a n s f e r s t o t y p e 2 and 3 a g e n t s a r e no t p o s s i b l e when t h e s e 

a g e n t s a r e young ( t hey a r e i n d i s t i n g u i s h a b l e ) , t h e y a r e p o s s i b l e 

when t h e s e a g e n t s a r e o l d and t h e second p e r i o d endowment has been 

r e a l i z e d (so l o n g a s w 2 * w , ) . 

-i^-Arhis f o l l o w s f r om t h e f a c t t h a t t he economy was 

i n i t i a l l y i n a L I M E , and f r om t y p e 2 a g e n t s ' m a x i m i z a t i o n p r o b l e m 

i n t h e p r e s e n c e o f government p o l i c y . 

1 1 / " 2 

—- 'Where s t r i c t i n e q u a l i t y h o l d s b e c a u s e R > y+p* T h i s 

i s e a s i l y seen f rom the c o n d i t i o n s i n s e c t i o n 3b f o r t he o p t i m a l 

v a l u e o f R. 
I P / 

- i ^ - ' A l t h o u g h be low we w i l l see t h a t i t can b e . 

—— T h i s i s i r r e l e v a n t i n t h e J - R a n a l y s i s b e c a u s e 

l e n d e r s a r e r i s k n e u t r a l . I t a l s o does no t appea r i n t h e demon­

s t r a t i o n o f P r o p o s i t i o n 1 b e c a u s e o f t he f o c u s on " s m a l l " c r e d i t 

r a t i o n i n g . 

- i^-^Note t h a t t he government l e n d s goods i n t he s e t t i n g 

d e s c r i b e d i n S e c t i o n A . However , i t does no t m a t t e r i f t he g o v ­

ernment l e n d s f i a t c u r r e n c y i n s t e a d , so l o n g a s l o a n s must be 

r e p a i d i n money, and t a x - t r a n s f e r s a r e p a y a b l e o n l y i n money. 
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- i ^ T y p e 1 u t i l i t y i n c r e a s e s b e c a u s e o f t h e r e d u c t i o n i n 

v a r i a n c e accompany ing t h e p o l i c y . T h i s was o m i t t e d i n t h e a p p r o x ­

i m a t i o n u s e d f o r P r o p o s i t i o n 1 , w h i c h e x p l a i n s why t y p e 1 a g e n t s 

e x p e r i e n c e a u t i l i t y i n c r e a s e as opposed t o t he c o n s t a n t u t i l i t y 

p r e d i c t e d by t h e p r o p o s i t i o n . The d i s p a r i t y a r i s e s b e c a u s e c r e d i t 

r a t i o n i n g i n t h i s example i s no t " s m a l l . " 
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