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T h i s paper s u r v e y s some a l t e r n a t i v e moneta ry mode ls f rom 

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

e n t o p e n - m a r k e t p o l i c i e s — d i f f e r e n t p o r t f o l i o s t r a t e g i e s f o r a 

c o n s o l i d a t e d g o v e r n m e n t - c e n t r a l b a n k . The mode ls examined s h a r e 

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

t i e s and z e r o n o m i n a l - i n t e r e s t government money can c o e x i s t ; i . e . , 

t h e r e can be r a t e - o f - r e t u r n dominance o f government money. The 

d e v i c e s u s e d f o r g e n e r a t i n g s u c h r a t e - o f - r e t u r n dominance a r e n o t 

n o v e l ; t hey a r e m o n e y - i n - t h e - u t i l i t y - f u n c t i o n , c a s h - i n - a d v a n c e 

c o n s t r a i n t s , and l e g a l r e s t r i c t i o n s . These d e v i c e s a r e examined 

i n t he c o n t e x t o f a l t e r n a t i v e b a c k g r o u n d i n t e r t e m p o r a l s e t t i n g s -

p r o t o t y p e r e p r e s e n t a t i v e , i n f i n i t e l y - l i v e d a g e n t mode ls and p r o t o ­

t y p e 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 . A l t h o u g h t h e above d e v i c e s 

f o r g e n e r a t i n g r e t u r n dominance o f government money have o f t e n 

been c r i t i c i z e d , t he mode ls I w i l l be s u r v e y i n g c o n t i n u e t o be 

u s e d because they and c l o s e l y r e l a t e d mode ls seem t o be t h e o n l y 

ones a v a i l a b l e t h a t a r e s i m p l e and c o h e r e n t enough t o p e r m i t us t o 

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

p o l i c i e s . B e f o r e I summar ize t h o s e w e l f a r e c o n s e q u e n c e s , i t i s 

n e c e s s a r y t o d e s c r i b e more p r e c i s e l y the c l a s s o f p o l i c i e s 

s t u d i e d . 

In mode ls w i t h r a t e - o f - r e t u r n d o m i n a n c e , d i f f e r e n t 

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

on t he p o r t f o l i o o r , e q u i v a l e n t l y , d i f f e r e n t s t r e a m s o f government 

i n t e r e s t paymen ts . T h a t b e i n g s o , a c o m p l e t e d e s c r i p t i o n o f a 

p o l i c y r e q u i r e s a d e s c r i p t i o n o f how t h e s e p r o f i t s a r e u s e d . I 

w i l l examine d i f f e r e n t p o r t f o l i o s t r a t e g i e s h o l d i n g c o n s t a n t r e a l 
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government c o n s u m p t i o n and r e a l d i r e c t t a x e s a n d , h e n c e , t he r e a l 

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

e a r n i n g s on the g o v e r n m e n t ' s p o r t f o l i o , the g r e a t e r t he r a t e o f 

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

t h r o u g h l o w e r i n f l a t i o n , t he h i g h e r t he r e a l r e t u r n on government 

money. I f o c u s on t h i s c l a s s f o r s e v e r a l r e a s o n s . F i r s t , s i n c e 

p o l i c i e s i n t h i s c l a s s have been s t u d i e d i n o n l y some o f t h e 

mode ls I s u r v e y , some common i m p l i c a t i o n s o f a l l t h e mode ls have 

n o t been e m p h a s i z e d . S e c o n d , s i n c e t h e s e p o l i c i e s do n o t c a l l f o r 

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

v o l u n t a r y exchanges between t he government and t h e p u b l i c . T h i r d , 

t h i s c l a s s o f p o l i c i e s a l l o w s t he gove rnmen t , t h r o u g h i t s own 

l e n d i n g , t o a r b i t r a g e between i t s money and h i g h e r y i e l d i n g a s s e t s 

a n d , by s o d o i n g , d r i v e down the y i e l d d i f f e r e n t i a l . 2 Such a r b i ­

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

cause i t r e s e m b l e s what p r i v a t e a g e n t s o r i n t e r m e d i a r i e s wou ld do 

on t h e i r own i f the mode ls a l l o w e d p r i v a t e l y i s s u e d l i a b i l i t i e s t o 

p l a y t he r o l e t h a t t h e mode ls a s s i g n t o government m o n e y — a l l o w e d 

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

l i a b i l i t i e s t o s e r v e a s c a s h i n c a s h - i n - a d v a n c e m o d e l s , o r d i d no t 

i n c l u d e l e g a l r e s t r i c t i o n s . 

I f u r t h e r l i m i t p o l i c y by i m p o s i n g two r e s t r i c t i o n s . 

F i r s t , I impose a n o n n e g a t i v e r e a l n e t - o f - i n t e r e s t d e f i c i t , w h i c h 

r u l e s ou t d e f l a t i o n f i n a n c e d by d i r e c t t a x a t i o n . S e c o n d , I assume 

a p o s i t i v e i n i t i a l n o m i n a l s t o c k o f o u t s i d e money and r e q u i r e t h a t 

p o l i c i e s be c o n s i s t e n t w i t h a p o s i t i v e v a l u e o f t h i s s t o c k , w h i c h 

i s a way o f r e q u i r i n g t h a t t he e x i s t i n g mone ta ry s y s t e m be m a i n ­

t a i n e d . 
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F i n a l l y , a l t h o u g h t h i s i s a vo lume on b u s i n e s s c y c l e s , I 

w i l l c o n d u c t the a n a l y s i s e n t i r e l y i n te rms o f s t a t i o n a r y and 

n o n s t o c h a s t i c mode ls and s t a t i o n a r y p o l i c i e s b e c a u s e s u c h an 

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

d i f f e r e n c e s among t he m o d e l s . As t h i s s u g g e s t s I w i l l no t a d d r e s s 

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

i n a n o t h e r e s s a y i n t h i s vo lume . 

In a l l t h e mode ls e x a m i n e d , a d i f f e r e n c e between t he 

r a t e o f r e t u r n on nonmonetary a s s e t s and t h a t on money i s d i s t o r t ­

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

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

above two r e s t r i c t i o n s do no t a l l o w c o m p l e t e e l i m i n a t i o n o f t he 

d i f f e r e n c e . F o r s u c h m o d e l s , I show t h a t p o l i c i e s w i t h some 

government l e n d i n g dom ina te a p o l i c y w i t h o u t s u c h l e n d i n g . The 

r e s u l t s i n o v e r l a p p i n g g e n e r a t i o n s mode ls a r e s i m i l a r , bu t l e s s 

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

c l a s s s t u d i e d have d i s t r i b u t i o n e f f e c t s . A l s o , i n them p o l i c y 

e f f e c t s depend i n p a r t on whether o r no t t he mode l a l l o w s s t e a d y -

s t a t e e q u i l i b r i u m i n t e r e s t r a t e s t o be n o n p o s i t i v e . 

F o r t he c l a s s o f p o l i c i e s s t u d i e d h e r e , t he q u a l i t a t i v e 

r e s u l t s do n o t seem to depend on the way r a t e - o f - r e t u r n dominance 

i s p roduced i n the d i f f e r e n t m o d e l s . T h a t s h o u l d n o t , h o w e v e r , be 

t a k e n t o mean t h a t how we a c c o u n t f o r r a t e - o f - r e t u r n dominance i s 

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

mode ls may have q u i t e d i f f e r e n t i m p l i c a t i o n s . A l s o , t he common 

c o n c l u s i o n s c o n c e r n i n g the e f f e c t s o f d i f f e r e n t government p o r t ­

f o l i o s c o u l d c o n c e i v a b l y be t h e r e s u l t o f a common f l a w i n the way 
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a l l t he mode ls p roduce r a t e - o f - r e t u r n d o m i n a n c e . T h i s m a t t e r i s 

t a k e n up b r i e f l y i n the c o n c l u s i o n . 

1. Money, bonds and s t e a d y - s t a t e s e i g n o r e g e 

Many o f t he r e s u l t s r e p o r t e d be low a r e d i r e c t l y t r a c e ­

a b l e t o t he p o s s i b i l i t i e s t he government has f o r e a r n i n g r e v e n u e 

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

s u c h p o s s i b i l i t i e s i n te rms o f t he government c a s h f l o w c o n s t r a i n t 

and some g e n e r a l f e a t u r e s o f t h e s t e a d y - s t a t e demands f o r two 

k i n d s o f government i s s u e d l i a b i l i t i e s — m o n e y and b o n d s . 

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

( 1 ) D • pt

(Mt+rV + P t ( s t B f r V 

where D i s t he c o n s t a n t pe r c a p i t a n o n n e g a t i v e r e a l n e t - o f - i n t e r ­

e s t d e f i c i t , p t i s t he p r i c e o f a u n i t o f money a t t i n t e rms o f 

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

money a t t he b e g i n n i n g o f d a t e t , M t + 1 - M t i s t h e t i m e t p e r 

c a p i t a a d d i t i o n t o t he s t o c k , S f c i s t he p r i c e i n te rms o f money o f 

a bond w h i c h i s a d e f a u l t f r e e p r o m i s e t o one u n i t o f money a t t + 

1 so t h a t S~^ - 1 i s t he t ime t n o m i n a l i n t e r e s t r a t e , and B^. i s 

t he p e r c a p i t a f a c e v a l u e i n u n i t s o f t i m e t money o f t h e bonds 

t h a t matu re a t d a t e t . T h r o u g h o u t , I w i l l t a k e D a s g i v e n , w i l l 

l e t t = 1 be t he i n i t i a l d a t e , and w i l l t r e a t M^ and B^ a s g i v e n 

i n i t i a l c o n d i t i o n s t h a t s a t i s f y M^ + B^ > 0 . 

Suppose we l e t m f c = P t M t + 1 a n d b t = p t S t B t + 1 ' t h e r e a l 

p e r c a p i t a v a l u e s o f money and b o n d s , r e s p e c t i v e l y , and l e t r"1 = 

Pj. + ^/p^. and rj. = p ^ / p ^ S ^ . , the r e a l r e t u r n s on money and b o n d s , 

r e s p e c t i v e l y . T h e n , c o n s t a n t v a l u e s o f t h e s e v a r i a b l e s f o r t > 1, 
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d e n o t e d w i t h o u t s u b s c r i p t s , s a t i s f y (1 ) f o r a l l t > 1 i f and o n l y 

i f t hey s a t i s f y 

(2) D = m + b - p ^ M ^ B ^ 

(3 ) D = ( 1 - r m ) m + ( l - r ) b 

whe re , f o r s u c h c o n s t a n t s e q u e n c e s , (2 ) i s e q u i v a l e n t t o ( 1 ) f o r 

t = 1 and (3 ) i s e q u i v a l e n t to (1 ) f o r t > 2 . I t f o l l o w s t h a t 

s u c h c o n s t a n t v a l u e s can be a moneta ry e q u i l i b r i u m o n l y i f t hey 

s a t i s f y (3 ) and i m p l y a p o s i t i v e v a l u e o f p 1 by way o f ( 2 ) . 

In t he s t a t i o n a r y ( n o - g r o w t h ) mode ls t h a t I w i l l d i s ­

c u s s , a s t a t i o n a r y e q u i l i b r i u m , one i n w h i c h m t , b f c , r t , and r™ 

a r e c o n s t a n t , i s P a r e t o - o p t i m a l i f and o n l y i f t he r e t u r n s s a t i s f y 

(4) r m = r > 1. 

The e q u a l i t y i n (4 ) i s t he f a m i l i a r c o n d i t i o n t h a t t he y i e l d on 

money be e q u a l t o t he y i e l d on o t h e r a s s e t s , w h i l e t he i n e q u a l i t y 

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

h i g h a s t he g rowth r a t e . 

We can q u i c k l y draw some c o n c l u s i o n s a b o u t t he p o s s i b l e 

c o n s i s t e n c y and i n c o n s i s t e n c y o f ( 2 ) - ( U ) and p 1 > 0 . The assump­

t i o n s D > 0 and M 1 + B 1 > 0 and t he r e q u i r e m e n t p 1 > 0 i m p l y , by 

way o f ( 2 ) , t h a t m + b > D > 0 . These l a s t i n e q u a l i t i e s and (3 ) 

a r e c o n s i s t e n t w i t h (4 ) o n l y i f r = 1. In t he i n f i n i t e l y - l i v e d 

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

l i b r i u m , s o , a s no ted a b o v e , no p o l i c y i n t he c l a s s s t u d i e d w i l l 

p e r m i t ( 2 ) - ( 4 ) t o be s a t i s f i e d . N e v e r t h e l e s s , t h r o u g h s u f f i c i e n t 

government l e n d i n g , r - r m can be made s m a l l . In some v e r s i o n s o f 

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 , ( 2 ) - ( 4 ) a r e m u t u a l l y c o n s i s t e n t . 
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2 . P r o t o t y p e r e p r e s e n t a t i v e , i n f i n i t e l y - l i v e d a g e n t mode ls 

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

marke t o p e r a t i o n s o f d i f f e r e n t mone ta ry m o d e l s , i t i s enough t o 

u s e q u i t e s i m p l e p r o t o t y p e v e r s i o n s o f t he d i f f e r e n t m o d e l s . Here 

I u s e what seem t o me t o be t h e s i m p l e s t m o n e y - i n - t h e - u t i l i t y 

f u n c t i o n and c a s h - i n - a d v a n c e mode ls c o n s i s t e n t w i t h e q u a l i t y 

between r e t u r n s on money and o t h e r a s s e t s b e i n g n e c e s s a r y f o r 

o p t i m a l i t y . 

2 . 1 M o n e y - i n - t h e - u t i l i t y - f u n c t i o n 

Here I use a p u r e - e x c h a n g e ( n o - p r o d u c t i o n ) economy i n 

w h i c h t he r e p r e s e n t a t i v e a g e n t has p r e f e r e n c e s g i v e n by 

^™_^S^u(c^ ,m^) where c^. i s t ime t c o n s u m p t i o n o f t he one good i n 

t he m o d e l , m f c i s r e a l b a l a n c e s h e l d f rom t t o t + 1 , and 8 

e ( 0 , 1 ) . As r e g a r d s u , I assume t h a t t h e r e i s a s a t i a t i o n l e v e l o f 

m t , d e n o t e d m*, s u c h t h a t f o r a l l ( c t , m t ) , u ( c t , m * ) > u ( c t , m t ) . 

F o r c f c > 0 and m f c e ( 0 , m * ] , u i s d i f f e r e n t i a b l e , i n c r e a s i n g ( e x c e p t 

t h a t u 2 ( c t , m * ) = 0 ) , s t r i c t l y concave w i t h v ( c t , m t ) = U 2 ( c t , m t ) / 

u l ( c t , m t ) * <a a s m f c * 0 f o r any f i x e d c t and v 2 < 0 . (The r e a d e r 

w i l l be a b l e t o d e t e r m i n e how the r e s u l t s no ted be low a r e a f f e c t e d 

i f u i s assumed t o be i n c r e a s i n g i n m t f o r a l l m t . ) The a g e n t i s 

endowed w i t h a c o n s t a n t amount o f t he c o n s u m p t i o n good a t each 

d a t e , deno ted w, and e n t e r s d a t e 1 w i t h a p o s i t i v e n o m i n a l s t o c k 

o f money. 

I w i l l t h r o u g h o u t be a s s u m i n g c o m p e t i t i v e b e h a v i o r . 

Here t he a g e n t m a x i m i z e s d i s c o u n t e d u t i l i t y by c h o i c e o f s e q u e n c e s 

f o r c t , m t and b f c ( r e a l l o a n s a t t t o be r e p a i d a t t + 1 ) s u b j e c t 

f o r t > 1 to 
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(5 ) o t • m t + b f c < w • r ^ m ^ • r f c _ 1 b t _ l 

t a k i n g a s g i v e n t he r i g h t - s i d e o f (5) f o r t = 1 and p o s i t i v e and 

bounded s e q u e n c e s f o r r^ and r^.—the r e a l g r o s s r e t u r n s on money 

and l o a n s , r e s p e c t i v e l y . In a d d i t i o n , i n o r d e r to keep t h e c o n ­

s t r a i n t s e t compac t , I r e s t r i c t t he c h o i c e s o f m f c and b f c t o be 

f rom bounded s e t s , w h i c h , howeve r , can be c h o s e n s o t h a t t hey t u r n 

ou t n o t t o be b i n d i n g . 

I d e f i n e an e q u i l i b r i u m t o be s e q u e n c e s f o r c^., m^., b^., 

p t , S t , M f c + 1 , B t + i f o r t > 1 t h a t a r e a p p r o p r i a t e l y bounded and 

n o n n e g a t i v e e x c e p t f o r b f c and B f c + 1 , s u c h t h a t t h o s e f o r c f c , nu., b f c 

a r e u t i l i t y m a x i m i z i n g f o r t he a g e n t , (1 ) i s s a t i s f i e d , and t he 

f o l l o w i n g m a r k e t c l e a r i n g c o n d i t i o n s h o l d f o r t > 1: c f c = w - D f 

m f c = p f c M t + 1 , and b t = p t S t B t + ^ . I w i l l d e s c r i b e some s t a t i o n a r y 

e q u i l i b r i a and t h e i r dependence on t he p o r t f o l i o o f the g o v e r n ­

ment . 

S u b j e c t t o t he bounds on m .̂ and b .̂ no t b e i n g b i n d i n g , 

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

s u f f i c i e n t f o r a maximum to the a g e n t ' s c h o i c e p r o b l e m : (5) a t 

e q u a l i t y and 

(6 ) c f c : 6 * 1 1 , ( 0 ^ ) = x f c 

(7 ) m f c : B ' U ^ V V - X F C - x ^ r ™ 

( 8 ) V 0 " ~h + X t + 1 r t 

where X f c i s t he p o s i t i v e m u l t i p l i e r a s s o c i a t e d w i t h ( 5 ) . Upon 

d i v i d i n g (7 ) by (6 ) and u s i n g (8) to s u b s t i t u t e f o r X f c / X t + 1 , we 

s e e t h a t ( 6 ) - ( 8 ) i m p l y 
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(9) v ( V m t ) = 1 - r ' » / r t . 

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

e q u i l i b r i u m c o r r e s p o n d i n g t o any c o n s t a n t s m > 0 , r m > 0 and b 

t h a t s a t i s f y v (w-D,m) = 1 - r m / r ( ( 9 ) w i t h c t = w - D ) , ( 3 ) , r = 1 /8 , 

and m + b > D. The i n e q u a l i t y i s t he c o n d i t i o n f o r a p o s i t i v e 

i n i t i a l v a l u e o f money, p 1 f w h i c h i s o b t a i n e d f rom e q u a t i o n ( 2 ) . 

In g e n e r a l , i f D i s t o o b i g , t hen t h e r e w i l l no t be s u c h 

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

s t a t i o n a r y e q u i l i b r i u m f o r b = 0 and show t h a t a c o n s e q u e n c e i s 

t he e x i s t e n c e o f o t h e r , h i g h e r u t i l i t y e q u i l i b r i a f o r some b < 

0 . F o r m a l l y , I p r o v e t he f o l l o w i n g . 

P r o p o s i t i o n 1. Assume t h e r e i s a s t a t i o n a r y moneta ry e q u i l i b r i u m 

w i t h b = 0 . T h e n , l e t t i n g 9 = b /m, t h e r e i s a s t a t i o n a r y e q u i l i b ­

r i u m f o r any 9 e ( - a , 0 ] f o r some a e ( 0 , 1 ) . M o r e o v e r , t he maximum 

e q u i l i b r i u m v a l u e s o f m and o f u t i l i t y a r e d e c r e a s i n g i n 9 on t h i s 

i n t e r v a l . 

P r o o f . I b e g i n by r e w r i t i n g (3 ) a s 

(10) 1 - r m / r = ( r - 1 ) / r + D/ (mr ) + [ ( r - 1 ) / r J 9 = g ( m , 9 , r ) 

where 9 = b /m. T h e n , m and b s a t i s f y v (w-D,m) = 1 - r m / r , (3 ) and 

r = 1/8 i f and o n l y i f t hey s a t i s f y 

(11) v(w-D,m) = g ( m , 9 , 1 / 8 ) 

I w i l l t r e a t 9 a s a pa rame te r and w i l l f i r s t c o n s i d e r s o l u t i o n s t o 

(11) f o r 9 e ( - 1 , 0 ] . 



In f i g u r e 1, I s k e t c h v(w-D,m) f o r m e ( 0 , m * ] , t he r e l e ­

v a n t i n t e r v a l . S i n c e g ( m , 0 , 1 / 8 ) > 0 , i t f o l l o w s t h a t i f t h e r e i s 

a s o l u t i o n t o (11) w i t h 6 = 0 , t h e r e i s a l a r g e s t one and i t i s 

l e s s t han m*. M o r e o v e r , i n t he n e i g h b o r h o o d o f t h a t s o l u t i o n , g 1 

> v 2 . S i n c e g 2 > 0 and s i n c e g ( m , 9 , 1 / 8 ) > 0 f o r 8 e ( - 1 , 0 ] , i t 

f o l l o w s t h a t t he e x i s t e n c e o f a s o l u t i o n f o r 8 = 0 i m p l i e s t h e 

e x i s t e n c e o f a s o l u t i o n f o r a l l s u c h 9 and t h a t t he maximum s o l u ­

t i o n i s d e c r e a s i n g i n 8 . 

I now c o n s i d e r t he s u b s e t o f t h e s e maximum s o l u t i o n s 

t h a t s a t i s f y m + b > D. In f i g u r e 2 , I s k e t c h t h e maximum s o l u ­

t i o n t o (11) a s a f u n c t i o n o f 9 . The maximum s o l u t i o n f o r 8 = 0 

i s shown a s e x c e e d i n g D i n a c c o r d w i t h t he h y p o t h e s i s t h a t t h e r e 

i s a s o l u t i o n f o r 8 = 0 . A l s o s k e t c h e d i s t h e c u r v e m + b = D 

w h i c h i s e q u i v a l e n t t o m = D / (1+9 ) . The r e g i o n to the r i g h t and 

above t h i s c u r v e s a t i s f i e s t h e i n e q u a l i t y m + b > D. I t f o l l o w s 

t h a t t he i n t e r v a l ( - a , 1 j i s a s shown i n f i g u r e 2 . 

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

s o l u t i o n s t o ( 1 1 ) , u t i l i t y c o r r e s p o n d i n g t o ( c t , m t ) = (w-D,m) i s 

t he l e a s t upper bound on u t i l i t y c o n s i s t e n t w i t h s t a t i o n a r y e q u i ­

l i b r i a under ou r p o l i c i e s . M o r e o v e r , t h e r e a r e s t a t i o n a r y e q u i ­

l i b r i a t h a t g e t a r b i t r a r i l y c l o s e t o t h i s uppe r bound . By e q u a ­

t i o n ( 2 ) , a r b i t r a r y c l o s e n e s s t o m i m p l i e s an i n i t i a l v a l u e o f 

money, p^, t h a t i s a r b i t r a r i l y c l o s e t o z e r o . a 

W i t h e q u i l i b r i a i n d e x e d by 9 , t h e r e seems t o be a p o s s i ­

b i l i t y o f m u l t i p l e s o l u t i o n s t o (11) f o r a g i v e n 9 . However , i t 

i s easy t o a v o i d t h i s . P o l i c y can be d e s c r i b e d d i r e c t l y i n t e rms 

o f a magn i t ude o f 1 - r m / r = 1 - S , where S i s a c o n s t a n t v a l u e o f 
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S f c . In o t h e r w o r d s , t h e p o l i c y t h a t u n i q u e l y d e t e r m i n e s a g i v e n 

e q u i l i b r i u m m can be e x p r e s s e d by a c h o i c e o f a n o m i n a l i n t e r e s t 

r a t e ; the government s i m p l y announces a w i l l i n g n e s s to l e n d (and 

bo r row) a t a g i v e n n o m i n a l i n t e r e s t r a t e . E x p r e s s i n g p o l i c y t h i s 

way does n o t , o f c o u r s e , g e t a round t he f a c t t h a t t h e r e i s no b e s t 

p o l i c y . In p a r t i c u l a r , i f D = 0 , t hen u t i l i t y i s i n c r e a s i n g i n S 

f o r S e ( 6 , 1 ) , bu t a mone ta ry s t a t i o n a r y e q u i l i b r i u m does n o t e x i s t 

f o r S = 1 ( a z e r o n o m i n a l i n t e r e s t r a t e ) . 

2.2 C a s h - i n - a d v a n c e 

Here I use a model i n w h i c h t he r e p r e s e n t a t i v e a g e n t 

a g a i n m a x i m i z e s d i s c o u n t e d i n s t a n t a n e o u s u t i l i t y . Mow, howeve r , 

i n s t a n t a n e o u s u t i l i t y depends on c o n s u m p t i o n o f a ( p u r c h a s e d ) 

g o o d , deno ted c^. a t t ime t , and on l e i s u r e , d e n o t e d w - y^. a t t , 

where w i s t he a g e n t ' s c o n s t a n t endowment o f l a b o r measured i n 

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

t he a g e n t has p r e f e r e n c e s g i v e n by £™ 6 * ^ 1 ( 0 , , w ~ y ) , where S 

e ( 0 , 1 ) and u i s i n c r e a s i n g , s t r i c t l y c o n c a v e , and t w i c e d i f f e r e n -

t i a b l e and v ( c f c , w - y t ) = u 2 ( c t , w - y t ) / u . | ( c t , w - y f c ) s a t i s f i e s v ( x ^ , X 2 ) 

+ 0 a s x 1 * 0 f o r any f i x e d x 2 > 0 and v ( x 1 f x 2 ) • <° a s x 2 * 0 f o r 

any f i x e d x 1 > 0 and i s i n c r e a s i n g i n x« and d e c r e a s i n g i n x 2 . 

The c a s h - i n - a d v a n c e f e a t u r e o f t he mode l i s t h a t t he 

a g e n t c a n n o t use t he p r o c e e d s f rom s e l l i n g p r o d u c t i o n a t d a t e t t o 

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

f o l l o w i n g Helpman [1981] and L u c a s [ 1 9 8 2 ] , i t i s assumed t h a t t h e 

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

(12 ) fifc • b t < r ^ m ^ + r f c _ l b t _ 1 
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(13 ) 

(14) m

t - y t

 + ( v c t ) 

The f i r s t o f t h e s e i s t he c o n s t r a i n t i n a m o n e y - s e c u r i ­

t i e s marke t w h i c h o c c u r s a t the s t a r t e a c h o f d a t e . (No te t h a t 

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

m a r k e t . ) A f t e r w a r d , s h o p p i n g f o r t h e c o n s u m p t i o n good i s u n d e r ­

t a k e n s u b j e c t t o ( 1 3 ) , w h i l e t he s e l l i n g o f p r o d u c t i o n and accumu­

l a t i o n o f money c a r r i e d i n t o p e r i o d t + 1, m t > i s u n d e r t a k e n 

s u b j e c t t o ( 1 4 ) . I m p l i c i t i n (14) i s the a s s u m p t i o n t h a t t h e 

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

i n g , a symmetry c o n d i t i o n . . As a b o v e , t o keep t he c o n s t r a i n t s e t 

compac t , i t w i l l be assumed t h a t t he a g e n t f a c e s s e q u e n c e s o f 

p o s i t i v e and bounded r e t u r n s and i s c o n s t r a i n e d t o choose m^., b^., 

and m f c s e q u e n c e s t h a t a r e bounded . 

A s y m m e t r i c e q u i l i b r i u m f o r t h i s model c o n s i s t s o f s e ­

quences f o r c t , y t , m t , m t , b f c , p t , S f c , M f c + 1 , B f c + 1 f o r t > 1 t h a t 

a r e a p p r o p r i a t e l y bounded and t h a t e x c e p t f o r b f c and B F C + 1 a r e 

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

m a x i m i z i n g s u b j e c t to ( 1 2 ) - ( 1 4 ) , (1 ) h o l d s , and the f o l l o w i n g 

marke t c l e a r i n g c o n d i t i o n s h o l d : c t = y^. - D , m^ = p ^ M ^ . + ^ , and b^ 

= P J . S J . B J . + ^ . I p r o c e e d a s above to d e s c r i b e some s t a t i o n a r y e q u i ­

l i b r i a and t h e i r dependence on t he g o v e r n m e n t ' s p o r t f o l i o . 

S u b j e c t t o t he bounds on q u a n t i t y c h o i c e s no t b e i n g 

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

s u f f i c i e n t f o r a maximum t o t he a g e n t ' s p r o b l e m : ( 1 2 ) - ( 1 4 ) and 

(15) V 6 u 1 ( c t ' w " y t ) = X 2 t + X 
3t 
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(16) y t : s t u 2 ( c t , w - y t ) = x 3 t 

( 1 7 ) b t : - X 1 t + r t X 1 , t + 1 

( 1 8 ) V " x 1 t + X 2 t + x 3 t ' 0 

( 1 9 ) m t : r t X 1 , t + 1 " X 3 t = 0 

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

w i t h ( 1 2 ) , ( 1 3 ) , and ( 1 4 ) , r e s p e c t i v e l y . Upon e l i m i n a t i n g t he 

m u l t i p l i e r s i n ( 1 5 ) - ( 1 9 ) , we o b t a i n 

(20) v ( c t , w - y t ) = r ™ / r t 

H e r e , a g a i n by c o n s t r u c t i o n , t h e r e i s a s t a t i o n a r y e q u i l i b r i u m i n 

w h i c h (12)—(14) h o l d a t e q u a l i t y c o r r e s p o n d i n g t o any c o n s t a n t s r m 

> 0 and m = y > 0 t h a t s a t i s f y v ( y - D , w - y ) = r m / r < 1, ( 3 ) , 

r = 1 /8 , and m + b > D. 

In o r d e r t o a v o i d mak ing a d d i t i o n a l a s s u m p t i o n s abou t v , 

I w i l l a g a i n assume the e x i s t e n c e o f a s t a t i o n a r y e q u i l i b r i u m f o r 

b = 0 and p rove t h a t a consequence i s t he e x i s t e n c e o f o t h e r 

s t a t i o n a r y e q u i l i b r i a f o r b < 0 . In f a c t , t he w o r d i n g o f P r o p o s i ­

t i o n 2 i s i d e n t i c a l t o t h a t o f P r o p o s i t i o n 1. 

P r o p o s i t i o n 2 . Assume t h e r e i s a s t a t i o n a r y e q u i l i b r i u m w i t h 

b = 0 . Then l e t t i n g 9 = b /m, t h e r e i s a s t a t i o n a r y e q u i l i b r i a f o r 

any 9 E ( - a , 0 ) f o r some a e ( 0 , 1 ) . M o r e o v e r , the maximum e q u i l i b ­

r i u m v a l u e s o f m and o f u t i l i t y a r e d e c r e a s i n g i n 8 on t h i s i n t e r ­

v a l . 
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P r o o f . I t i s immed ia te t h a t y = m, r = 1 /8 , (3 ) and v ( y - D , w - y ) = 

r m / r a r e s a t i s f i e d f o r a g i v e n 8 i f an o n l y i f m s a t i s f i e s 

(21) v(m-D,w-m) = 1 - g ( m , 9 , l / 8 ) = 1 - 8D/m - ( 1 + 9 ) ( 1 - S ) 

S i n c e g ( m , 8 , 1 / 8 ) > 0 f o r any 9 > -1 ( o r m+b>0), any s o l u t i o n o f 

(21) c o n s i s t e n t w i t h m + b > D i m p l i e s r m / r < 1. T h e r e f o r e , we 

can p r o c e e d e s s e n t i a l l y as we d i d f o r t he m o n e y - i n - t h e - u t i l i t y -

f u n c t i o n m o d e l , by a n a l y z i n g maximum s o l u t i o n s f o r m to (21) t h a t 

a l s o s a t i s f y m + b > D. 

F i g u r e 3 d e p i c t s t he l e f t and r i g h t s i d e s o f ( 2 1 ) . 

S i n c e 1 - g ( m , 9 , 1 / 8 ) i s d e c r e a s i n g i n 9 , e x i s t e n c e o f a s o l u t i o n 

w i t h m > 0 f o r 9 = 0 i m p l i e s t h a t t h e r e i s a t l e a s t one s o l u t i o n 

to (21) f o r any 9 e ( - 1 , 0 ) . 3 I t a l s o f o l l o w s t h a t t he maximum 

s o l u t i o n i s l a r g e r t he s m a l l e r i s 8 . 

These r e s u l t s i m p l y t h a t f i g u r e 2 i s a p p l i c a b l e to t h i s 

model e x c e p t t h a t m* must now be i n t e r p r e t e d as the s o l u t i o n to 

v (m* -D ,w-m* ) = 1 and t he c u r v e l a b e l e d maximum s o l u t i o n s to (11 ) 

must be r e l a b e l l e d to be s u c h s o l u t i o n s to ( 2 1 ) . T h i s shows t h a t 

t h e r e a r e s o l u t i o n s to (21) and m+b > D f o r any 8 e ( - a , 0 ) f o r some 

a e ( 0 , 1 ] . M o r e o v e r , s i n c e t he maximum s o l u t i o n t o (21 ) i s d e ­

c r e a s i n g i n 8 on t h i s i n t e r v a l and s i n c e u(m-D,w-m) i s i n c r e a s i n g 

i n m f o r m e ( 0 , m * ] , i t i s immed ia te t h a t u t i l i t y c o r r e s p o n d i n g t o 

t he maximum s o l u t i o n to (21) i s d e c r e a s i n g i n 8 . (As i n t h e 

m o n e y - i n - t h e - u t i l i t y - f u n c t i o n m o d e l , t h i s maximum can be a c h i e v e d 

by s t a t i n g p o l i c y i n terms o f a n o m i n a l i n t e r e s t r a t e . ) A 

T h u s , b o t h i n t he m o n e y - i n - t h e - u t i l i t y - f u n c t i o n model 

and t he c a s h - i n - a d v a n c e m o d e l , more government l e n d i n g g i v e s r i s e 
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to a l o w e r i n f l a t i o n r a t e ( a h i g h e r r e a l r e t u r n on money) and a 

h i g h e r i n i t i a l p r i c e l e v e l . In t h e s e m o d e l s , t he i n i t i a l p r i c e 

l e v e l i s i r r e l e v a n t to a n y o n e ' s w e l f a r e , w h i l e t h e h i g h e r r e a l 

r e t u r n on money i s w e l f a r e i m p r o v i n g . 

3 . O v e r l a p p i n g G e n e r a t i o n s Mode l s 

O v e r l a p p i n g g e n e r a t i o n s mode ls w i t h o u t b e q u e s t m o t i v e s 

a l l o w f o r a r i c h e r s e t o f p o s s i b l e ou tcomes t h a n t he r e p r e s e n t a ­

t i v e a g e n t mode ls because i n them d i f f e r e n t p o l i c i e s g e n e r a l l y 

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

One consequence i s t h a t even i n v e r y s i m p l e p u r e - e x c h a n g e v e r s i o n s 

o f s u c h mode ls s t e a d y - s t a t e r e a l i n t e r e s t r a t e s can depend on t he 

g o v e r n m e n t ' s p o r t f o l i o . M o r e o v e r , a s i s w e l l - k n o w n , i n some v e r ­

s i o n s , r e a l i n t e r e s t r a t e s can be n e g a t i v e . I w i l l r e v i e w s i m p l e 

v e r s i o n s i n w h i c h r a t e - o f - r e t u r n dominance i s p roduced by money-

i n - t h e - u t i l i t y - f u n c t i o n , by c a s h - i n - a d v a n c e c o n s t r a i n t s , and by 

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

3.1 M o n e y - i n - t h e - u t i l i t y - f u n c t i o n 

C o n s i d e r a s t a t i o n a r y , p u r e - e x c h a n g e o n e - g o o d p e r d a t e 

o v e r l a p p i n g g e n e r a t i o n s model d e f i n e d o v e r d a t e s t > 1 i n w h i c h 

a g e n t s l i v e f o r two p e r i o d s . E a c h t w o - p e r i o d l i v e d a g e n t has 

p r e f e r e n c e s g i v e n by U ( c . | , c - , m ) = u C c - . C p ) + v ( m ) , where i s 

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

c a r r i e d f rom the f i r s t p e r i o d o f l i f e i n t o t he s e c o n d . (The 

a s s u m p t i o n t h a t U i s a d d i t i v e l y s e p a r a b l e i n t h i s way s i m p l i f i e s 

the a n a l y s i s . ) I assume t h a t u i s d i f f e r e n t i a b l e , i n c r e a s i n g , and 

s t r i c t l y q u a s i - c o n c a v e w i t h b o t h c , and C p b e i n g n o r m a l g o o d s , 
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t h a t v i s d i f f e r e n t i a b l e , t h a t t h e r e e x i s t s m* > 0 s u c h t h a t v(m*) 

> v(m) f o r a l l m and t h a t v ' ( m ) > 0 f o r m e [ 0 , m * ) . E a c h s u c h 

a g e n t i s endowed w i t h w^ > 0 u n i t s o f t he c o n s u m p t i o n good a t t he 

i t h p e r i o d o f l i f e . A t t = 1, e a c h a g e n t who i s i n t he s e c o n d 

p e r i o d o f l i f e i s endowed w i t h w 2 u n i t s o f t he d a t e 1 good and 

w i t h Mi > 0 u n i t s o f money and wan ts t o m a x i m i z e c o n s u m p t i o n o f 

d a t e 1 g o o d . 

F o r any t > 1, a t w o - p e r i o d l i v e d a g e n t can be v i e w e d a s 

c h o o s i n g ( c 1 , C 2 , m , b ) , where b i s r e a l l e n d i n g , t o m a x i m i z e U 

s u b j e c t t o 

(22 ) c 1 + m + b < w 1 

(23 ) c 2 < w 2 + r£m + r f c b 

and n o n n e g a t i v i t y c o n s t r a i n t s e x c e p t on b . S i n c e b i s u n c o n ­

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

s t r a i n s the a rguments o f U to the f o l l o w i n g s i n g l e c o n s t r a i n t , 

(24) C ] + c 2 / r f c < W l + w 2 / r f c - m ( 1 - r * / r t ) 

The f o l l o w i n g f i r s t - o r d e r c o n d i t i o n s and (24) a t e q u a l i t y a r e 

n e c e s s a r y and s u f f i c i e n t f o r m a x i m i z a t i o n o f U s u b j e c t t o ( 2 4 ) : 

(25) c 1 : u 1 ( c 1 , c 2 ) = X f c 

(26) c 2 : u 2 ( c 1 , c 2 ) = X f c / r f c 

(27) m: v ' ( m ) = X f c ( 1 - r * / r t ) 

where X,. i s t he n o n n e g a t i v e m u l t i p l i e r a s s o c i a t e d w i t h ( 2 4 ) . 
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As a b o v e , I w i l l d i s c u s s how s t a t i o n a r y e q u i l i b r i a 

depend on t he p o r t f o l i o o f t h e gove rnmen t . H e r e , h o w e v e r , I w i l l 

c o n s i d e r o n l y D = 0 and w i l l o n l y d e m o n s t r a t e t h a t t h e r e a r e 

e q u i l i b r i a i n w h i c h money b a l a n c e s a r e c l o s e t o t he s a t i a t i o n 

l e v e l m*. No te t h a t w i t h D = 0 , a s t a t i o n a r y e q u i l i b r i u m c o n s i s t s 

o f s c a l a r s ( c . | , c 2 ) , r , r m , m, b and p 1 ( a l l p o s i t i v e e x c e p t f o r 

b ) , such t h a t ( c , , c 2 , m ) max im ize U s u b j e c t to ( 2 4 ) , s u c h t h a t (1 ) 

h o l d s , and s u c h t h a t c 1 + c 2 = w 1 + w.,. The f o l l o w i n g p r o p o s i t i o n 

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

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

P r o p o s i t i o n 3- L e t D = 0 . (a) I f u ^ w ^ , w 2 ) / u 2 ( w 1 , w 2 ) < 1, t hen 

t h e r e i s an e q u i l i b r i u m w i t h m f c = m* f o r a l l t . (b ) I f 

u^ (w 1 , w 2 ) / u 2 ( w 1 , w 2 ) > 1, t hen t h e r e a r e e q u i l i b r i a w i t h m t = m < 

m and m a r b i t r a r i l y c l o s e to m . 

P r o o f . F o r t h i s m o d e l , t h e r e q u i r e m e n t t h a t t he e q u i l i b r i u m be 

mone ta ry , m + b > 0 , i s by ( 2 2 ) , e q u i v a l e n t t o c^ < w^. T h i s and 

market c l e a r i n g , c 1 + c 2 = w 1 + w 2 , i m p l y t h a t any moneta ry s t a ­

t i o n a r y e q u i l i b r i u m i s on t he s l o p e -1 l i n e d e p i c t e d i n f i g u r e 4 

n o r t h w e s t o f t he endowment. 

(a) The re i s an e q u i l i b r i u m w i t h r = r m = 1 and 

* * * * * 
( o p C 2 , m ) = ( c ^ , c 2 , m ) , where ( c ^ e , ) i s the u n i q u e s o l u t i o n t o 

u 1 ( c 1 , c 2 ) / u 2 ( c 1 , c 2 ) = 1 and c.j + c 2 = w 1 + w 2 < The c o r r e s p o n d i n g 

b i s c h o s e n to s a t i s f y (22) a t e q u a l i t y . I t f o l l o w s then t h a t 

(23) h o l d s a t e q u a l i t y , a n d , by summing (22) and ( 2 3 ) , t h a t (3 ) 

h o l d s . The i n i t i a l v a l u e o f money i s o b t a i n e d f rom ( 2 ) . 
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(b ) L e t ( c ^ C g ) s a t i s f y < w.,, c^ + c 2 = w, + w 2 -

Then , by a s s u m p t i o n , r = u ^ ( c ^ f c ^ ) / n ^ ( c ^ , C 2 ) > 1, wh i ch i m p l i e s 

t h a t + c ^ / r < + w ^ / r . We now show t h a t i f c^ i s s u f f i ­

c i e n t l y c l o s e to w^, t hen f o r ( c j , C 2 » r ) = ( c . , c 2 , r ) , t h e r e a r e 

c o r r e s p o n d i n g c o n s t a n t v a l u e s o f m f c and r. t h a t s a t i s f y (24) a t 

e q u a l i t y and (27) and t h a t t h e s e a r e an e q u i l i b r i u m . We p r o c e e d 

u s i n g f i g u r e 5 and l e t t i n g x f = (1-r"Vr). F o r f i x e d ( c . , c _ , r ) . 
« c i d 

t h e l o c u s o f p a i r s ( x t , m t ) s a t i s f y i n g m t > 0 and (24) a t e q u a l i t y 

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

The l o c u s o f p a i r s s a t i s f y i n g (27) (and ( 2 5 ) ) i s a s shown i n 

f i g u r e 5 . T h e r e f o r e , as c^ * w ^ f t he l o c i i n t e r s e c t a t an m f c -* 

m . G i v e n m t and x t , b i s chosen to s a t i s f y (22) a t e q u a l i t y . As 

i n p a r t ( a ) , i t f o l l o w s t h a t (23 ) h o l d s a t e q u a l i t y . Then (22 ) 

and (23) i m p l y t h a t (3 ) h o l d s . A 

The argument u s e d i n p a r t (b ) c o u l d be used t o show t h a t 

any ( c . ^ c , ) s a t i s f y i n g c , + C , = w 1 + w 2 , c , < W| , and 
u 1 ^ ° 1 > ^ 2 ^ U 2 ^ 1 ' ° 2 ^ = ^ > 1 c a n b e s u p p o r t e d a s an e q u i l i b r i u m 

p r o v i d e d t h a t t h e l o c u s d e t e r m i n e d by v ' ( m . ) = \ x f i s somewhere 
t c 

above t h a t d e t e r m i n e d by rotxfc = ( c ^ - w ^ ) + ( c 2 - w 2 ) / r . S u c h a 

q u a l i f i c a t i o n d i d no t a r i s e i n my d i s c u s s i o n o f t h e r e p r e s e n t a t i v e 

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

assumed t h a t an e q u i l i b r i u m w i t h b = 0 e x i s t s and then showed t h a t 

t h e r e were e q u i l i b r i a w i t h b < 0 . T h a t k i n d o f a rgument wou ld 

a p p l y h e r e i f u were assumed t o be s u c h t h a t u 1 ( c 1 , w ^ + w 2 - c 1 ) i s 

d e c r e a s i n g i n 

P o l i c i e s i n t h i s model a r e a b l e t o a f f e c t the r e a l r a t e 

o f i n t e r e s t because t he e q u i l i b r i u m c o n s u m p t i o n a l l o c a t i o n i s n o t 
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f i x e d by the g i v e n endowment. The p r e s e n c e o f young and o l d a t 

each d a t e a l l o w s f o r d i s t r i b u t i o n e f f e c t s . These d i s t r i b u t i o n 

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

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

a l t h o u g h the l i f e t i m e u t i l i t y o f each t w o - p e r i o d l i v e d a g e n t i s 

i n c r e a s i n g f o r moves s o u t h e a s t a l o n g t he l i n e c.j + c 2 = w.j + w 2 i n 

f i g u r e 4 toward ( c * , c * ) i n c a s e (a ) o r t oward (w. | ,w 2 ) i n c a s e (b) 

t he consump t i on o f t ime 1 good by the i n i t i a l o l d p e r s o n i s d e ­

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

v a l u e o f t he i n i t i a l money s t o c k , w h i c h i n t h i s model a f f e c t s 

someone ' s u t i l i t y . 

3 . 2 C a s h - i n - a d v a n c e 

In a r e c e n t p a p e r , Woodford [ f o r t h c o m i n g ] p r e s e n t s an 

o v e r l a p p i n g g e n e r a t i o n s , c a s h - i n - a d v a n c e m o d e l . The model i s one 

o f t h r e e - 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 w i t h many i d e n t i c a l 

a g e n t s pe r g e n e r a t i o n . Each a g e n t has p r e f e r e n c e s g i v e n by 

u (w-y , c . j j C g . C j ) , where c^ i s c o n s u m p t i o n o f a ( p u r c h a s e d ) good i n 

the i t h p e r i o d o f l i f e , w i s an endowment o f l e i s u r e i n t he f i r s t 

p e r i o d o f l i f e , and y i s o u t p u t o f a p roduced good i n t h a t p e r i o d , 

a p roduced good w h i c h t he i n d i v i d u a l does n o t consume. T h e r e a r e 

no i n t e r t e m p o r a l t e c h n o l o g i e s . F o r my p u r p o s e , i t i s enough t o 

suppose t h a t u i s i n c r e a s i n g and s t r i c t l y q u a s i - c o n c a v e . 

The c a s h - i n - a d v a n c e a s p e c t o f t he model i s t he same a s 

t h a t i n t he r e p r e s e n t a t i v e a g e n t c a s h - i n - a d v a n c e model d e s c r i b e d 

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

(12)—(14) . T h a t i s , f i r s t t h e r e i s a marke t i n w h i c h money and 

l o a n s a r e t r a d e d s u b j e c t t o ( 1 2 ) . Then s h o p p i n g f o r t he consump-
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t i o n good o c c u r s s u b j e c t to ( 1 3 ) , w h i l e s a l e s o f t he p roduced good 

and a c q u i s i t i o n o f money f o r t h e n e x t p e r i o d o c c u r s s u b j e c t to 

( 1 4 ) . A l t h o u g h y o u n g , m i d d l e - a g e d and o l d a r e s u b j e c t to t h e s e 

c o n s t r a i n t s a t e a c h d a t e , the endowment and age p a t t e r n s o f t he 

p a r t i c i p a n t s imp l y somewhat s p e c i a l p a t t e r n s o f demands. 

F o r young p e o p l e , t h e r i g h t - s i d e o f (12) i s z e r o . 

T h e r e f o r e , because o f ( 1 3 ) , t h e y must i n c u r d e b t s o r bo r row a t 

l e a s t enough t o f i n a n c e t h e i r d e s i r e d c o n s u m p t i o n when y o u n g . O l d 

p e o p l e c a n n o t bo r row and do n o t want t o l e n d . T h u s , any b o r r o w i n g 

by t he young must be matched by l e n d i n g by t he m i d d l e - a g e d o r t he 

gove rnmen t . 

I w i l l a g a i n impose D = 0 and w i l l m a i n l y d i s c u s s t he 

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

m a x i m i z e s s u s t a i n a b l e l i f e - t i m e u t i l i t y and t he c o n s e q u e n c e s f o r 

s t e a d y - s t a t e s o f a l t e r n a t i v e p o l i c i e s . H e r e , howeve r , i t must be 

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

c u l a r i n i t i a l c o n d i t i o n s . In p a r t i c u l a r , i f t h i s economy i s 

d e f i n e d o v e r d a t e s t > 1, a s p e c i f i c s t e a d y - s t a t e i s an e q u i l i b ­

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

w e a l t h among t he p e o p l e who a r e m i d d l e - a g e d and o l d a t t = 1 a n d , 

i n the c a s e o f n o n s e p a r a b l e u t i l i t y , a p a r t i c u l a r r e a l i z e d ( y , c « ) 

f o r the m i d d l e - a g e d . 

L e t ( y * , c * , c * , c * ) = z * be t he s o l u t i o n to the f o l l o w i n g 

p r o b l e m : m a x i m i z e u s u b j e c t t o y = c 1 + c 2 + c ^ , y e [ o , w ] , and C j 

> 0 . A l s o , l e t M be t he n o m i n a l s t o c k o f o u t s i d e money, t he s t o c k 

t h a t wou ld e x i s t i f t h e r e were no government b o r r o w i n g and l e n d ­

i n g , and l e t p* be s u c h t h a t p*M = c * + 2 c * I f the government 
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s t a n d s r e a d y to bor row and l e n d a t a z e r o n o m i n a l i n t e r e s t r a t e , 

then i t i s easy to see t h a t p .̂ = p * , r^ = 1, and z * i s a s t e a d y -

s t a t e f o r t he m o d e l . A t z e r o n o m i n a l and r e a l i n t e r e s t r a t e s , t he 

marke t c o n s t r a i n t s f a c i n g a young p e r s o n — ( 1 2 ) - ( 1 4 ) a t e a c h p e r i o d 

o f l i f e — a r e e q u i v a l e n t t o y > c 1 + c 2 + c ^ . T h e r e f o r e , z * i s a 

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

c h o i c e a l s o c l e a r s t he goods m a r k e t . I t t u r n s ou t t h a t t h e r e a r e 

many i n d i v i d u a l p o r t f o l i o s t h a t s u p p o r t z * and a r e marke t c l e a r ­

i n g . One o f t h e s e i s t o have each young p e r s o n bor row c * / p * u n i t s 

o f money f rom the government ( r e p a y i n g when m i d d l e - a g e d ) and to 

have e a c h m i d d l e - a g e d p e r s o n do no b o r r o w i n g and l e n d i n g . Ano the r 

p o s s i b i l i t y i s t o have each young p e r s o n bo r row c * / p * f rom a 

m i d d l e - a g e d p e r s o n and bor row ( c * - c * ) / p * f r om the g o v e r n m e n t . 

More g e n e r a l l y , t he amount o f government l e n d i n g can be a n y t h i n g 

g r e a t e r than o r e q u a l t o t h i s l a s t q u a n t i t y . 

I f t he government does no t l e n d and i f c * < c * , t h e n , a s 

j u s t e x p l a i n e d , p t =p*, r f c = 1 , and z * i s a s t e a d y - s t a t e . I f c * 

> c * , t hen p t = p* and r f c = 1 c a n n o t be a s t e a d y - s t a t e w i t h no 

government l e n d i n g . Faced w i t h s u c h r e t u r n s , d e s i r e d l e n d i n g by a 

m i d d l e - a g e d p e r s o n i s no g r e a t e r t han c * / p * , w h i l e d e s i r e d b o r r o w ­

i n g by a young p e r s o n i s no l e s s t h a n c * / p * . I f t h e r e i s to be a 

s t e a d y - s t a t e under t h e s e c i r c u m s t a n c e s i t must have a c o n s t a n t 

v a l u e o f money ( f ^ = 1 ) and a c o n s t a n t r t > 1, i m p l y i n g a p o s i t i v e 

n o m i n a l i n t e r e s t r a t e . W i t h r™ = 1, t he h i g h e r i s r f c , t he more 

e x p e n s i v e i s c.j i n t e rms o f l e i s u r e and the c h e a p e r i s c ^ i n te rms 

o f l e i s u r e ; the te rms o f t r a d e between C 2 and l e i s u r e i s d e t e r ­

mined by r™. In p a r t i c u l a r , as i n t he r e p r e s e n t a t i v e a g e n t c a s h -
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i n - a d v a n c e m o d e l , a t any p o s i t i v e n o m i n a l i n t e r e s t r a t e , a g e n t s 

see t h e m s e l v e s a s b e i n g a b l e to t r a d e a u n i t o f l e i s u r e f o r l e s s 

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

S i n c e any s t e a d y - s t a t e s a t i s f i e s y = c^ + c 2 + c ^ , t he 

l i f e t i m e u t i l i t y i m p l i e d by any s t e a d y - s t a t e d i f f e r e n t f rom z * i s 

l e s s t h a n t h a t o f z * . T h i s c o n c l u s i o n i s a n a l o g o u s t o what we 

found i n t he m o n e y - i n - t h e - u t i l i t y - f u n c t i o n , 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 . T h e r e , howeve r , each s t e a d y - s t a t e was a s t a t i o n a r y 

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

lowed us to c o n c l u d e t h a t n o n n e g a t i v e r e a l i n t e r e s t r a t e s t e a d y -

s t a t e s a r e noncomparab le e q u i l i b r i a . H e r e , t he a n a l o g o u s r e s u l t 

wou ld be t h a t s t a r t i n g f rom a g i v e n i n i t i a l c o n d i t i o n , d i f f e r e n t 

p o l i c i e s g i v e r i s e t o noncomparab le e q u i l i b r i a . I s u s p e c t t h a t 

t h i s i s t he c a s e f o r p o l i c i e s t h a t g i v e r i s e to e q u i l i b r i a t h a t 

c o n v e r g e t o s t e a d y - s t a t e s w i t h n o n n e g a t i v e n o m i n a l and r e a l i n t e r ­

e s t r a t e s . 

F i n a l l y , the Woodford model can e a s i l y be c o n v e r t e d t o 

one t h a t has i m p l i c a t i o n s s i m i l a r to t he n o n n e g a t i v e i n t e r e s t - r a t e 

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

endowed w i t h p r o d u c t i v e l e i s u r e , t hen t he model can be a n a t u r a l l y 

n o n n e g a t i v e r e a l i n t e r e s t r a t e economy. In s u c h a v e r s i o n , a z e r o 

n o m i n a l i n t e r e s t r a t e c o u l d no t be a c h i e v e d by government l e n d ­

i n g . In t h i s r e g a r d , s u c h a v e r s i o n wou ld r e s e m b l e t he r e p r e s e n ­

t a t i v e a g e n t c a s h - i n - a d v a n c e m o d e l . 



- 22 -

3-3 L e g a l r e s t r i c t i o n s 

In s e v e r a l p a p e r s , t he o v e r l a p p i n g g e n e r a t i o n s i n t e r t e m ­

p o r a l f ramework has been combined w i t h a l e g a l r e s t r i c t i o n s e x p l a ­

n a t i o n o f money dom ina ted i n r a t e o f r e t u r n ( s e e W a l l a c e [1983] 

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

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

r e s t r i c t i o n s mode ls have i m p l i c a t i o n s f o r t he r o l e o f d i f f e r e n t 

government p o r t f o l i o s t h a t a r e s i m i l a r t o t h o s e o f mode ls w h i c h 

r e l y on n a t u r a l e x p l a n a t i o n s f o r r a t e - o f - r e t u r n d o m i n a n c e . I w i l l 

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

models t h a t use t he l e g a l r e s t r i c t i o n s e x p l a n a t i o n to t he i m p l i c a ­

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

o v e r l a p p i n g g e n e r a t i o n s mode ls d e s c r i b e d a b o v e . 

B r y a n t and W a l l a c e [1984] d e s c r i b e a model b a s i c a l l y 

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

model d e s c r i b e d above e x c e p t t h a t money i s no t an argument o f t he 

u t i l i t y f u n c t i o n . The l e g a l r e s t r i c t i o n i n t h e i r model i s t h a t 

members o f a s i n g l e g e n e r a t i o n , who a r e assumed i d e n t i c a l , c a n n o t 

i n t e r m e d i a t e among t h e m s e l v e s a n d , by s o d o i n g , s h a r e l a r g e denom­

i n a t i o n bonds i s s u e d by t he gove rnmen t . S i n c e t h e y c a n n o t , a r b i ­

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

i n t e r e s t money and p o s i t i v e i n t e r e s t b o n d s . 

B r y a n t and W a l l a c e show t h a t i f a p o s i t i v e d e f i c i t can 

be f i n a n c e d w i t h z e r o government b o r r o w i n g , b f c = 0 , t hen t h e r e a r e 

P a r e t o s u p e r i o r s t a t i o n a r y e q u i l i b r i a t h a t i n v o l v e the i s s u e o f 

b o n d s . The b o n d s , a s no ted a b o v e , a r e l a r g e d e n o m i n a t i o n s e c u r i ­

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

s c h e d u l e w h i c h i s i n c r e a s i n g i n t he amount s a v e d . I t i s t h i s 

f e a t u r e w h i c h a l l o w s schemes w i t h bonds to dom ina te t he s o l u t i o n s 

w i t h money f i n a n c i n g a l o n e . Such P a r e t o s u p e r i o r e q u i l i b r i a have 

y i e l d s on bonds t h a t a r e n e g a t i v e , bu t h i g h e r t han t he y i e l d on 

money. The e q u i l i b r i a a r e P a r e t o s u p e r i o r i n t h a t t h e y g i v e 

h i g h e r u t i l i t y t o each t w o - p e r i o d l i v e d p e r s o n and a l s o g i v e more 

consump t i on t o the i n i t i a l o l d by way o f a h i g h e r v a l u e o f i n i t i a l 

money h o l d i n g s . The l a t t e r comes abou t t h r o u g h h i g h e r e q u i l i b r i u m 

v a l u e s o f m + b i n e q u a t i o n ( 2 ) . 

I s u s p e c t t h a t t he same k i n d o f r e s u l t can show up i n 

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

v e r s i o n s o f t he 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 . In t h e m o n e y - i n 

t h e - u t i l i t y - f u n c t i o n m o d e l , a compa rab le s i t u a t i o n wou ld be one i n 

w h i c h f o r a p o s i t i v e n e t - o f - i n t e r e s t d e f i c i t and no government 

b o r r o w i n g , t h e r e i s an e q u i l i b r i u m w i t h a n e g a t i v e r e a l i n t e r e s t 

r a t e . T h e n , t h e r e w i l l be s t a t i o n a r y e q u i l i b r i a w i t h some g o v e r n ­

ment b o r r o w i n g and w i t h b o t h h i g h e r u t i l i t y and a d d i t i o n a l s a v i n g s 

by each t w o - p e r i o d l i v e d p e r s o n . The l a t t e r i m p l i e s a d d i t i o n a l 

consump t i on by t he i n i t i a l o l d . M a t t e r s a r e l e s s c l e a r - c u t i n 

W o o d f o r d ' s model b e c a u s e s t e a d y - s t a t e s a r e no t e q u i l i b r i a f o r 

g i v e n i n i t i a l c o n d i t i o n s . However , w i t h a p o s i t i v e n e t - o f - i n t e r ­

e s t d e f i c i t and w i t h o u t government b o r r o w i n g , t h a t model can have 

s t e a d y - s t a t e s w i t h a n e g a t i v e r e a l i n t e r e s t r a t e on s e c u r i t i e s . 

I t wou ld t h e n seem t h a t t h e r e a r e o t h e r s t e a d y - s t a t e s w i t h some 

government b o r r o w i n g t h a t g i v e h i g h e r u t i l i t y to e a c h t h r e e - p e r i o d 

l i v e d p e r s o n . The c r u c i a l common f e a t u r e a t work i s t h a t some 

bonds can be s o l d a t a n e g a t i v e r e a l i n t e r e s t r a t e . 
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S a r g e n t and W a l l a c e [1982] l o o k a t a somewhat d i f f e r e n t 

l e g a l r e s t r i c t i o n i n a model w i t h a s p e c i a l k i n d o f w i t h i n g e n e r a ­

t i o n d i v e r s i t y . They assume t h a t t he l e g a l r e s t r i c t i o n p r e v e n t s 

p r i v a t e b o r r o w e r s f rom i s s u i n g c l a i m s i n a s m a l l s i z e — a k i n d o f 

d e n o m i n a t i o n r e s t r i c t i o n — a n d t h a t t h e r e i s a g roup o f poo r s a v e r s 

i n t he economy who a r e t h e r e b y r e s t r i c t e d t o h o l d i n g government 

i s s u e d money. The re a r e o t h e r s a v e r s who a r e no t c o n s t r a i n e d by 

t he r e s t r i c t i o n . They a l o n g w i t h p r i v a t e b o r r o w e r s i n t e r a c t i n a 

p r i v a t e c r e d i t marke t w h i c h f o r some p a r a m e t e r s and some p o l i c i e s 

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

t h a t i s c o m p l e t e l y s e p a r a t e f rom the marke t f o r government i s s u e d 

money. 

In a s t a t i o n a r y v e r s i o n o f t h a t model ( t h e o r i g i n a l 

v e r s i o n had a p e r i o d i c endowment f o r b o r r o w e r s ) , i t i s e a s y to 

show t h a t d i f f e r e n t e q u i l i b r i a w i t h d i f f e r i n g r e a l r e t u r n s on b o t h 

money and bonds can be g e n e r a t e d by p o l i c i e s i n t h e c l a s s I have 

been e x a m i n i n g . Government l e n d i n g t e n d s to r e d u c e t he r e a l 

i n t e r e s t r a t e i n t he c r e d i t marke t and t o i n c r e a s e t he r e a l r e t u r n 

on money. These e f f e c t s a r e a c c o m p a n i e d by t h e o b v i o u s d i s t r i b u ­

t i o n e f f e c t s on p a r t i c i p a n t s i n t h e s e m a r k e t s ; t h e g r e a t e r t he 

amount o f government l e n d i n g the b e t t e r o f f a r e b o r r o w e r s and 

moneyho lde rs and t he worse o f f a r e l e n d e r s i n t he c r e d i t m a r k e t . 

Whether a p o l i c y i n t h i s c l a s s can e l i m i n a t e t he d i f f e r e n c e i n 

r e t u r n s i n t he two m a r k e t s d e p e n d s , a s i n the mode ls a b o v e , on 

whether t he economy i s o r i s no t a n o n n e g a t i v e i n t e r e s t r a t e 

economy. 



- 25 -

The e f f e c t s o f d i f f e r e n t p o l i c i e s t h a t show up i n t he 

S a r g e n t - W a l l a c e model wou ld a l s o show up i n v e r s i o n s o f m o n e y - i n 

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

mode ls w i t h d i v e r s i t y so t h a t some p e o p l e end up b o r r o w i n g and 

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

t he g o v e r n m e n t ' s p o r t f o l i o i n t he S a r g e n t - W a l l a c e model s h o u l d no t 

be a t t r i b u t e d t o t he l e g a l r e s t r i c t i o n f e a t u r e o f the m o d e l . I t 

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

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

4 . C o n c l u d i n g remarks 

I have examined a s m a l l s e t o f m o d e l s f rom the p e r s p e c ­

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

Here I f i r s t comment b r i e f l y , a g a i n , on t he p o l i c i e s examined and 

then on t he m o d e l s . 

E x a m i n i n g a l t e r n a t i v e government p o r t f o l i o s h o l d i n g t h e 

r e a l n e t - o f - i n t e r e s t d e f i c i t c o n s t a n t i s one way t o d i s c u s s t he 

r o l e o f moneta ry p o l i c y w h i l e h o l d i n g f i s c a l p o l i c y c o n s t a n t . An 

a l t e r n a t i v e t h a t i s , p e r h a p s , more s t a n d a r d i n v o l v e s h o l d i n g 

c o n s t a n t t he r e a l g r o s s - o f - i n t e r e s t d e f i c i t . A c c o r d i n g t o t h a t 

a l t e r n a t i v e , any change i n t he g o v e r n m e n t ' s p o r t f o l i o i s a c c o m p a ­

n i e d by a change i n d i r e c t t a x e s t h a t o f f s e t s t he i m p l i e d change 

i n t he f l o w o f government i n t e r e s t paymen ts . I f lump-sum t a x e s 

can be l e v i e d , t h e n t h a t k i n d o f e x p e r i m e n t i s a v e r y s i m p l e 

o n e . In f a c t , t hen o p e n - m a r k e t o p e r a t i o n s a r e i r r e l e v a n t i n t h e 

mode ls examined above i n t he s e n s e t h a t g i v e n an e q u i l i b r i u m w i t h 

some government b o r r o w i n g o r l e n d i n g , t h e r e i s a n o t h e r e q u i l i b r i u m 

w i t h no government b o r r o w i n g o r l e n d i n g and a d i f f e r e n t s t r e a m o f 
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lump-sum t a x e s t h a t l e a v e s u n a f f e c t e d a l l t he v a r i a b l e s t h a t 

a f f e c t w e l f a r e . I f , howeve r , lump-sum t a x e s a r e no t p e r m i t t e d , 

t hen such an e x p e r i m e n t i s no t s i m p l e . B u t , t he s i m p l i c i t y o f 

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

f i e d . I f t h e r e a r e d i r e c t t a x e s t h a t a r e b e i n g h e l d f i x e d i n t h e 

b a c k g r o u n d , t h e n i t wou ld seem t h a t t h o s e t a x e s can o n l y be l u m p ­

sum t a x e s ; i f t h e r e were o t h e r t a x e s , t h e i r e f f e c t s and t he r e v e ­

nue they r a i s e wou ld depend on t he g o v e r n m e n t ' s p o r t f o l i o . S u b ­

j e c t t o t h a t q u a l i f i c a t i o n , t he c l a s s o f p o l i c i e s I have examined 

amounts to one way o f i s o l a t i n g t he r o l e o f t he g o v e r n m e n t ' s p o r t ­

f o l i o . In g e n e r a l , i t i s no t p o s s i b l e to s t u d y mone ta ry p o l i c y i n 

t he s e n s e o f o p e n - m a r k e t o p e r a t i o n s i n i s o l a t i o n f rom f i s c a l 

p o l i c y . 

The mode ls examined above s h a r e two f e a t u r e s w h i c h make 

them c o n v e n i e n t f o r t he a n a l y s i s o f o p e n - m a r k e t p o l i c i e s : money 

and bonds a r e d i s t i n c t a s s e t s and t h e r e i s a c e n t r a l i z e d marke t i n 

money and b o n d s . O b v i o u s l y , i n mode ls i n w h i c h money and bonds 

a r e no t d i s t i n c t a s s e t s , o p e n - m a r k e t o p e r a t i o n s do no t m a t t e r a t 

a l l . A n d , no l e s s o b v i o u s l y , i n mode ls w i t h o u t a c e n t r a l i z e d 

marke t i n w h i c h money and bonds a r e t r a d e d , i t i s p r o b l e m a t i c a l 

what an o p e n - m a r k e t o p e r a t i o n i s . A l t h o u g h we seem t o " s e e " b o t h 

f e a t u r e s — m o n e y and bonds b e i n g d i s t i n c t and m a r k e t s i n w h i c h they 

a r e t r a d e d — t h e r e a r e r e a s o n s t o be s k e p t i c a l abou t t he c o i n c i ­

dence o f t h e s e f e a t u r e s i n t he mode ls examined a b o v e . 5 

A l o n g - s t a n d i n g p o i n t o f v i ew i n moneta ry t h e o r y i s t h a t 

the r o l e o f "money" i s t o be u n d e r s t o o d i n the c o n t e x t o f s e t t i n g s 

i n wh ich t r a d e o r exchange i s d i f f i c u l t t o a c c o m p l i s h . Such 
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d i f f i c u l t y i s i m p l i c i t i n t he n o t i o n o f an a b s e n c e - o f - d o u b l e - c o i n -

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

i s o l a t e d m e e t i n g s , r a t h e r t han c e n t r a l i z e d m a r k e t s . C o n s i s t e n t 

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

a l t e r n a t i v e mode ls o r e n v i r o n m e n t s r a n g i n g f rom ones i n w h i c h 

exchange i s v e r y d i f f i c u l t t o a c c o m p l i s h ( s e e H a r r i s [ 1 9 7 9 ] , f o r 

example ) t o ones t o where exchange i s a c c o m p l i s h e d s o e a s i l y t h a t 

money and bonds canno t be d i s t i n c t a s s e t s ( s e e W a l l a c e [ 1 9 8 1 ] , f o r 

e x a m p l e ) . 

The re s h o u l d be s k e p t i c i s m abou t m o n e y - i n - t h e - u t i l i t y -

f u n c t i o n and c a s h - i n - a d v a n c e mode ls because they seem t o adop t 

some f e a t u r e s f rom e n v i r o n m e n t s where exchange i s d i f f i c u l t — t h e 

d i s t i n c t r o l e o f "money "—and some f e a t u r e s f rom e n v i r o n m e n t s i n 

w h i c h exchange i s easy to c a r r y o u t — t h e c e n t r a l i z e d m a r k e t i n 

"money" and b o n d s . The few e x p l i c i t a t t e m p t s we have t o s t u d y 

mode ls i n w h i c h exchange i s d i f f i c u l t t o a c c o m p l i s h ( H a r r i s 

[ 1 9 7 9 ] , Townsend [ 1 9 8 0 ] , Freeman [1985 ] ) do no t d i s p l a y b o t h 

f e a t u r e s . 

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

s u c h f i n d i n g s and by t h e r e l a t e d f a i l u r e o f t he m o n e y - i n - t h e -

u t i l i t y - f u n c t i o n and c a s h - i n - a d v a n c e mode ls t o a d d r e s s t h e f o l l o w ­

i n g k i n d s o f q u e s t i o n s . I s t he "money" i n t h e m o n e y - i n - t h e - u t i l -

i t y - f u n c t i o n model n e c e s s a r i l y a government s u p p l i e d o b j e c t o r 

c o u l d i t i n s t e a d be a p r i v a t e l y i s s u e d o b j e c t ? In a c a s h - i n -

advance m o d e l , what p r e v e n t s p r i v a t e a r r a n g e m e n t s i n t he s e c u r i ­

t i e s marke t f rom s u p p l a n t i n g t he need f o r government i s s u e d 

money? These q u e s t i o n s a r e p e r t i n e n t b e c a u s e when t h o s e m o d e l s 
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g i v e r i s e to a p o s i t i v e n o m i n a l i n t e r e s t r a t e , t h e r e seem t o be 

p r o f i t s to be made by p r i v a t e i n t e r m e d i a t i o n t h a t t a k e s t h e fo rm 

o f l e n d i n g i n t h e s e c u r i t i e s marke t and b o r r o w i n g by i s s u i n g 

c l a i m s t h a t compete w i t h t he z e r o i n t e r e s t government c u r r e n c y i n 

t h e m o d e l . The l e g a l r e s t r i c t i o n t h e o r y t a k e s t he e x t r e m e v i e w 

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

government s u p p l i e d money. The re i s s k e p t i c i s m a b o u t t he t h e o r y 

because i t a s s e r t s t h a t t he r e l e v a n t model i s t he ex t reme one i n 

w h i c h exchange i s a c c o m p l i s h e d so e a s i l y t h a t money and bonds 

canno t be d i s t i n c t , e x c e p t i n s o f a r a s e x p l i c i t l e g a l r e s t r i c t i o n s 

i n t e r f e r e . 

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

marke t o p e r a t i o n s o f t he mode ls examined above f o l l o w f r o m the 

f a c t t h a t i n a l l t h o s e mode ls t he g o v e r n m e n t - c e n t r a l bank has a 

monopoly on money. S u b j e c t t o two q u a l i f i c a t i o n s , a l l t he mode ls 

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

low n o m i n a l i n t e r e s t r a t e . By d o i n g t h a t , i t , i n e f f e c t , i s a b l e 

to r e p l a c e o u t s i d e money w h i c h does no t b e a r i n t e r e s t by i n s i d e 

money t h a t d o e s . One q u a l i f i c a t i o n c o n c e r n s t h e n e t - o f - i n t e r e s t 

d e f i c i t . I f t h e r e i s s u c h a d e f i c i t , t hen t he r e q u i r e m e n t t h a t i t 

be f i n a n c e d l i m i t s t he e x t e n t t o w h i c h t he r e p l a c e m e n t can be 

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

t a x e d . The o t h e r q u a l i f i c a t i o n c o n c e r n s d i s t r i b u t i o n e f f e c t s , 

w h i c h were d i s c u s s e d a b o v e . 

F i n a l l y , as r e g a r d s t he p o t e n t i a l c y c l i c a l r o l e o f 

moneta ry p o l i c y , we have seen t h a t v a r i a t i o n s i n the g o v e r n m e n t ' s 

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

i s t i c p o l i c i e s i n t h a t c l a s s to have c y c l i c a l e f f e c t s . Tha t s c o p e 

i s l i m i t e d i n t he p r o t o t y p e mode ls examined above b e c a u s e , f o r t h e 

most p a r t , t h o s e were p u r e - e x c h a n g e m o d e l s . However , g i v e n t h a t 

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

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

(Such a r e s p o n s e i s p r e s e n t i n t he c a s h - i n - a d v a n c e m o d e l . ) T h u s , 

t h e s e mode ls p r o v i d e no b a s i s f o r t a k i n g a s a k i n d o f benchmark 

t h a t a l t e r n a t i v e d e t e r m i n i s t i c moneta ry p o l i c i e s a r e n e u t r a l . 
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F o o t n o t e s 

' F o r a d i s c u s s i o n o f some o f t he c o n s e q u e n c e s o f a l t e r ­

n a t i v e s p e c i f i c a t i o n s , see Waldo ( 1 9 8 5 ) . 

2 T h i s c l a s s i n c l u d e s p o l i c i e s i n w h i c h t he government 

a t t e m p t s t o f i n a n c e i n t e r e s t on money t h r o u g h e a r n i n g s on i t s 

p o r t f o l i o . See F r i edman (1960) and S a r g e n t and W a l l a c e ( 1 9 8 5 ) . 

3 N o t i c e t h a t t he o n l y r o l e o f t he h y p o t h e s i s o f P r o p o s i ­

t i o n 2 ( e x i s t e n c e f o r b=0) i s t o a s s u r e t h a t t he f u n c t i o n 

1 - g ( m , 0 , 1 / 8 ) > v(m-D,w-m) f o r some m > D. S i n c e a t m = D, 

1 - g ( m , 0 , 1 / 8 ) = 0 and has a n e g a t i v e s e c o n d d e r i v a t i v e w i t h 

r e s p e c t t o m ( a s shown i n F i g u r e 3 ) , t h a t h y p o t h e s i s c o u l d be 

r e p l a c e d by a s s u m p t i o n s on t he shape o f v i n t h e n e i g h b o r h o o d o f 

v ( 0 , w - D ) — f o r e x a m p l e , the a s s u m p t i o n t h a t v " > 0 . 

The o r i g i n a l v e r s i o n can be u s e d t o s t u d y a p o l i c y 

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

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

r a t e ( a s e a s o n a l ) and e a r n s z e r o on a v e r a g e on i t s p o r t f o l i o . 

5 N o t e v e r y o n e " s e e s " money and bonds b e i n g d i s t i n c t and 

a c e n t r a l i z e d marke t i n w h i c h they a r e t r a d e d . One o f t e n comes 

a c r o s s the comment t h a t i n some c o u n t r i e s o p e n - m a r k e t o p e r a t i o n s 

canno t be c o n d u c t e d because t h e r e i s no marke t i n w h i c h money and 

bonds a r e t r a d e d . 
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