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Open M a r k e t O p e r a t i o n s i n a M o d e l o f 
R e g u l a t e d , I n s u r e d I n t e r m e d i a r i e s 

by 

J o h n B r y a n t and N e i l W a l l a c e 

In "The I n e f f i c i e n c y o f a N o m i n a l N a t i o n a l D e b t , " we d e s c r i b e d 

models t h a t a c c o u n t f o r p o s i t i v e i n t e r e s t on s a f e government d e b t . T h i s 

was a c c o m p l i s h e d by a s s u m i n g t h a t s u c h d e b t i s c o s t l y to h o l d . I n one 

v e r s i o n , we assumed ( i ) t h a t a l l government deb t has to be i n t e r m e d i a t e d 

by way o f a r e s o u r c e - u s i n g , c o n s t a n t - a v e r a g e - c o s t t e c h n o l o g y , ( i i ) t h a t 

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

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

i n t e r m e d i a r y l i a b i l i t i e s . 

The i n t e r m e d i a r i e s o f t he e a r l i e r p a p e r were l i k e bond m u t u a l 

f u n d s . An open marke t p u r c h a s e , a c e n t r a l bank p u r c h a s e o f o u t s t a n d i n g 

government b o n d s , d e c r e a s e s t he amount o f bonds and the l i a b i l i t i e s o f 

t h e s e bond f unds and i n c r e a s e s the amount o f c u r r e n c y h e l d by t he p u b l i c . 

Under o u r a s s u m p t i o n s , t he o n l y e f f e c t i s to f r e e some r e s o u r c e s ; l e s s 

r e s o u r c e s a r e u s e d i n i n t e r m e d i a t i o n . H e n c e , o u r c o n c l u s i o n : The open 

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

Here we show t h a t t h i s c o n c l u s i o n can s u r v i v e i n a mode l t h a t 

i s r i c h e r i n t h r e e r e s p e c t s . F i r s t , i n d i v i d u a l s — a t l e a s t a t some 

r e l a t i v e p r i c e s — d i v e r s i f y be tween h o l d i n g s of c u r r e n c y and h o l d i n g s o f 

i n t e r m e d i a r y l i a b i l i t i e s . T h i s i s a c c o m p l i s h e d by mak ing i n d i v i d u a l 

h o l d i n g s o f c u r r e n c y s u b j e c t to a random p r o p o r t i o n a l u n i n s u r a b l e l o s s . 

S e c o n d , t h e r e i s i n v e s t m e n t i n t he f o rm o f s t o r a g e o f the c o n s u m p t i o n 

g o o d . T h i r d , i n a d d i t i o n to u n i n s u r e d i n t e r m e d i a r i e s , t h e r e a r e i n t e r 

m e d i a r i e s t h a t have t h e i r l i a b i l i t i e s i n s u r e d by t he government and t h a t 

a r e s u b j e c t to v a r i o u s r e g u l a t i o n s i n c l u d i n g a r e s e r v e r e q u i r e m e n t : 
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e a c h i n s u r e d i n t e r m e d i a r y must h o l d r e s e r v e s i n the f o rm o f c u r r e n c y 

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

I n S e c t i o n I we d e s c r i b e o u r m o d e l , a v e r s i o n o f S a m u e l s o n ' s 

p u r e c o n s u m p t i o n l o a n s model w i t h c u r r e n c y , government bonds t h a t a r e 

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

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

S e c t i o n I I we d e s c r i b e what t u r n ou t to be s e v e r a l r i c h n u m e r i c a l e x a m p l e s . 

I t i s i n t he c o n t e x t o f t h e s e examples t h a t we s t u d y how the s t a t i o n a r y 

e q u i l i b r i u m depends on t he r e l a t i v e amounts o f c u r r e n c y and government 

bonds o u t s t a n d i n g , ou r way o f s t u d y i n g open marke t o p e r a t i o n s . I n t he 

c o n c l u d i n g s e c t i o n , we d i s c u s s ou r mode l a g a i n s t t he b a c k g r o u n d o f t he 

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

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

I. The M o d e l 

As no ted a b o v e , ou r mode l i s a c o m p l i c a t e d / e r s i o n o f S a m u e l s o n ' s 

pure c o n s u m p t i o n l o a n s m o d e l . We i n s i s t on t a k i n g up o u r q u e s t i o n s i n 

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

f i a t money. Our p a r t i c u l a r a s s u m p t i o n s a r e c h o s e n to be c o n s i s t e n t w i t h 

t he e x i s t e n c e o f an e q u i l i b r i u m i n w h i c h a l l p r i c e s r e m a i n t he same f r om 

p e r i o d t o p e r i o d . A n d , i n o r d e r to c o n s e r v e o n n o t a t i o n , we w i l l om i t 

t ime s u b s c r i p t s e x c e p t when to do so wou ld be c o n f u s i n g . 

1. T a s t e s , T e c h n o l o g y , R e s o u r c e s , and Government 

Time i s d i s c r e t e . A t any d a t e t , t he mode l i s p e o p l e d by M 

o l d p e o p l e and M young p e o p l e , t he l a t t e r b e i n g the members o f g e n e r a 

t i o n t . A t t , e a c h member o f g e n e r a t i o n t a c t s to m a x i m i z e e x p e c t e d 

u t i l i t y , u t i l i t y b e i n g common to a l l members o f a l l g e n e r a t i o n s and 
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g i v e n by U ( e ^ , e 2 ) = £ u ( e ^ ) where e.. i s age j ( = l , 2 ) c o n s u m p t i o n o f the 

s i n g l e c o n s u m p t i o n good i n the m o d e l . The f u n c t i o n u s a t i s f i e s u ' > 0 , 

u " < 0 , and u* (0) = <*>. 

Each member of g e n e r a t i o n t has an endowment a t t o f w u n i t s 

o f t he c o n s u m p t i o n g o o d . T h i s i s p e r f e c t l y d i v i s i b l e and may be consumed 

a t t o r t r a d e d . 

O n l y i n t e r m e d i a r i e s may s t o r e t he c o n s u m p t i o n g o o d , h o l d 

government b o n d s , and s t o r e c u r r e n c y s a f e l y . A t each d a t e , i n t e r m e 

d i a r i e s a c q u i r e a s s e t s and s e l l c l a i m s to t he p a y o f f s t h a t a c c r u e a t t he 

n e x t d a t e . We e x p r e s s t he i n t e r m e d i a t i o n t e c h n o l o g y i n the f o rm o f a 

t o t a l c o s t f u n c t i o n 

(1) G (y ) = g Q y + g l [max (0 , y -7 ) ] 2 ; g Q , g r y > 0 

where y i s t he t o t a l v a l u e of t he a s s e t s a c q u i r e d a t t . B o t h y and G(y ) 

a r e i n u n i t s o f t he t ime t c o n s u m p t i o n g o o d . The n o n l i n e a r i t y o f G ( y ) 

i s i n t r o d u c e d to make a r e s t r i c t i o n on the number o f i n s u r e d i n t e r m e 

d i a r i e s m a t t e r ( s e e b e l o w ) . 

The t e c h n o l o g y f o r s t o r a g e of t he c o n s u m p t i o n good i s c o n s t a n t -

r e t u r n s - t o - s c a l e and s t o c h a s t i c . We l e t s e [ 0 , l ] be a s t a t e v a r i a b l e and 

x ( s ) — a n o n n e g a t i v e , n o n d e c r e a s i n g bounded f u n c t i o n — b e the g r o s s r e t u r n 

f u n c t i o n ; i f k u n i t s a r e s t o r e d a t t , k x ( s ) u n i t s a r e a v a i l a b l e a t t+1 . 

The v a l u e o f s i s drawn i n d e p e n d e n t l y f r om p e r i o d to p e r i o d a c c o r d i n g to 

t he d e n s i t y f u n c t i o n f ( s ) . We assume t h a t t he d r a w i n g o f s o c c u r s so as 

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

t h a t d e t e r m i n e s t he r e t u r n to s t o r a g e f rom t to t+1 o c c u r s a f t e r g e n e r a 

t i o n t - 1 d i s a p p e a r s and b e f o r e g e n e r a t i o n t+1 a p p e a r s . 
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The government i s s u e s c u r r e n c y and o n e - p e r i o d , z e r o - c o u p o n 

bonds t h a t a r e t i t l e s to s p e c i f i c amounts o f c u r r e n c y . I t a l s o o p e r a t e s 

an i n s u r a n c e p rog ram f o r l i c e n s e d i n t e r m e d i a r i e s . The government 

behaves s o t h a t the s t o c k s o f c u r r e n c y , H , and o f government b o n d s , B, 

a r e c o n s t a n t o v e r t i m e . A t each d a t e t , the government s e l l s bonds w i t h 

an a g g r e g a t e f a c e v a l u e o f B ; t h a t i s , bonds t h a t i n t he a g g r e g a t e 

p r o m i s e to pay B u n i t s o f c u r r e n c y nex t p e r i o d . I f the bonds s e l l a t 

l e s s t h a n f a c e v a l u e , t hen the government l e v i e s t a x e s p a y a b l e by t he 

young e q u a l t o t o t a l i n t e r e s t on the d e b t . 

W h i l e t h e r e i s f r e e e n t r y i n t o i n t e r m e d i a t i o n , t h e r e i s no t 

i n t o i n s u r e d i n t e r m e d i a t i o n . I n s t e a d , t h e r e a r e N l i c e n s e s o u t s t a n d i n g , 

each l i c e n s e b e i n g a p e r m i t to o p e r a t e a l i m i t e d l i a b i l i t y c o r p o r a t i o n 

t h a t i s s u e s i n s u r e d l i a b i l i t i e s s u b j e c t to c e r t a i n r e g u l a t i o n s and t he 

c o s t f u n c t i o n G d e s c r i b e d a b o v e . 

We d e n o t e the p r i c e p a i d f o r e a c h l i c e n s e by V . The government 

t a x e s t he t r a n s f e r o f o w n e r s h i p o f t h e s e l i c e n s e s c o l l e c t i n g NyV each 

p e r i o d where g ^ / < y < 1 . These t a x e s a r e r e t u r n e d to t he c u r r e n t 

o l d v i a a lump-sum scheme. The i n s u r i n g o f t he l i a b i l i t i e s o f t h e s e N 

i n t e r m e d i a r i e s may f o r some r e a l i z a t i o n s , s , i m p l y payments by t h e 

g o v e r n m e n t . These payments a r e f i n a n c e d v i a lump-sum ( s t a t e - d e p e n d e n t ) 

t a x e s l e v i e d on the o l d . A l l o f t h i s i s s p e l l e d o u t i n d e t a i l b e l o w . 

2. The C h o i c e P r o b l e m o f t he Young 

Our f i r s t t a s k i s to d e s c r i b e the r i s k i n e s s o f i n d i v i d u a l 

c u r r e n c y h o l d i n g s . We d i v i d e t he M members o f e a c h g e n e r a t i o n i n t o two 

g r o u p s : = M2 = M/2. Each p e r i o d a f a i r c o i n i s t o s s e d . I f " h e a d s , " 

t h e n each member o f M. l o s e s a f r a c t i o n 6 o f h i s o r h e r c u r r e n c y h o l d i n g s . 

The l o s s shows up as a lump-sum t r a n s f e r to one member o f M „ . I f " t a i l s , " 
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t hen v i c e v e r s a . The c r u c i a l r e s t r i c t i o n i s t h a t b e t s c a n n o t be p l a c e d 

on the outcome o f the c o i n t o s s i n g . Such b e t s o r c o n t i n g e n t c o n t r a c t s 

wou ld p r e v e n t the c o i n t o s s i n g f rom p r o d u c i n g u n c e r t a i n t y . 

The symmetry be tween members o f and M2 i s imposed f o r 

c o n v e n i e n c e . I t i m p l i e s t h a t e v e r y o n e i s i d e n t i c a l p r i o r to t h e c o i n 

t o s s i n g . T h e r e f o r e , e a c h p e r s o n m a x i m i z e s 

(2) EU = u ( e 1 ) + . 5 / u [ e 2 ( s , 6 ) ] f ( s ) d s + . 5 / u [ e 2 ( s , 0 ) ] f ( s ) d s 

where 

(3) e 2 ( s , 6 ) = q ( s ) + ( l - 6 ) P c 

(4) e 2 ( s , 0 ) = q ( s ) + Pc + 6 P c ' . 

Here e 2 ( s , 6 ) i s s e c o n d - p e r i o d c o n s u m p t i o n i n t he s t a t e ( s , " h e a d s " ) ; 

e 2 ( s , 0 ) i s s e c o n d - p e r i o d c o n s u m p t i o n i n t he s t a t e ( s , " t a i l s " ) ; one u n i t 

o f q ( s ) i s a c l a i m on one u n i t o f s e c o n d - p e r i o d c o n s u m p t i o n i n s t a t e ( s , 

" h e a d s " ) and i n s t a t e ( s , " t a i l s " ) , c (a c h o i c e v a r i a b l e ) i s c u r r e n c y 

h o l d i n g , c 1 i s p e r c a p i t a c u r r e n c y h o l d i n g o f the o t h e r g r o u p , and P i s 

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

EU i s m a x i m i z e d by c h o i c e o f e^ >̂  0 , a f u n c t i o n q ( s ) , and 

c ^ 0 s u b j e c t to 

(5) e 1 + Pc + / p ( s ) q ( s ) d s - (w-T) <_ 0 

w i t h P , p ( s ) , c 1 , and (w-T) t r e a t e d as p a r a m e t e r s . Here p ( s ) i s t he 

p r i c e i n u n i t s o f f i r s t - p e r i o d c o n s u m p t i o n o f one u n i t o f q ( s ) , w h i l e T 

i s the p r e s e n t v a l u e o f d i r e c t t a x e s , an e x p r e s s i o n f o r w h i c h i s g i v e n 

b e l o w . 
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F o r P > 0 and p ( s ) > 0 , the u n i q u e m a x i m i z i n g v a l u e s o f e ^ , and 

c , and t he a l m o s t u n i q u e m a x i m i z i n g f u n c t i o n q ( s ) s a t i s f y (5) w i t h 

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

(6) u ' ( e i ) - A = 0 

(7) ( l - 6 ) / u , [ e 2 ( s , 6 ) ] f ( s ) d s + / u ' [ c 2 ( s , 0 ) ] f ( s ) d s - 2A < 0 

(8) u ' [ e 2 ( s , 6 ) ] f ( s ) + u ' [ e 2 ( s , 0 ) ] f ( s ) - 2 A p ( s ) = 0 ; a l m o s t a l l s 

where A 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 (5) and where (7 ) 

h o l d s w i t h e q u a l i t y i f c > 0 . 

We w i l l u s e (3) t h r o u g h (8) to f i n d i m p l i c i t demand f u n c t i o n s 

f o r c and q ( s ) . 

F i r s t , we examine what i s i m p l i e d by c = 0 . By symmet r y , i f 

c = 0 , t h e n c ' = 0 . T h e n , (3) and (4) i m p l y e 2 ( s , 6 ) = e 2 ( s , 0 ) = e 2 ( s ) , 

s o (7) becomes 

(9) ( 2 - 6 ) / u ' [ e 2 ( s ) ] f ( s ) d s - 2A < 0 

w h i l e (8) becomes 

(10) u ' [ e 2 ( s ) ] f ( s ) - A p ( s ) = 0 . 

I f we i n t e g r a t e (10) o v e r s and s u b s t i t u t e t he r e s u l t i n t o 

( 9 ) , we g e t 

(11) ( 2 - 6 ) / p ( s ) d s - 2 < 0 . 

L e t t i n g 1 / r = J p ( s ) d s , we may w r i t e (11) as 

(12) r > ( 2 - 6 ) / 2 

where r has t he i n t e r p r e t a t i o n o f t h e s a f e g r o s s r a t e o f i n t e r e s t . 
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T h i s p r o v e s t h a t r < (2 -6 )12 i m p l i e s c > 0 . I t i s a l s o e a s i l y 

shown t h a t (12) i m p l i e s c = 0 . 

N o t i n g t h a t c = c ' a t e q u i l i b r i u m , ( 5 ) , ( 6 ) , and (8) i m p l y 

(13) u ' [ q ( s ) + ( l - 6 ) P c ] f ( s ) + u 1 [ q ( s ) + ( l + 6 ) P c J f ( s ) = 

2 p ( s ) u ' [ w - T - P c - / p ( s ) q ( s ) d s ] f o r a l l s 

w h i l e ( 5 ) , ( 6 ) , and (7) a t e q u a l i t y i m p l y 

(14) ( l - 6 ) / u ' [ q ( s ) + ( l - 6 ) P c ] f ( s ) d s + / u ' [ q ( s ) + ( l + 6 ) P c ] f ( s ) d s = 

2 u ' [ w - T - P c - / p ( s ) q ( s ) d s ] . 

I f (12) h o l d s , t h e n c = 0 , and we e q u a t e q ( s ) i n (13) to t he 

s u p p l y o f q ( s ) w h i c h we d e s c r i b e b e l o w . 

I f (12) does no t h o l d , t h e n we e q u a t e q ( s ) and c i n (13) and 

(14) to t h e i r r e s p e c t i v e s u p p l i e s . 

i . U n i n s u r e d I n t e r m e d i a r i e s 

F r e e e n t r y i n t o u n i n s u r e d i n t e r m e d i a t i o n p r o v i d e s bounds on S , 

t he n o m i n a l marke t v a l u e o f government deb t p e r d o l l a r o f f a c e v a l u e , 

and on c e r t a i n f u n c t i o n s o f p ( s ) . F r e e e n t r y i m p l i e s t h a t p r o f i t s f r om 

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

t i o n G must be n o n p o s i t i v e . 

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

k / p ( s ) x ( s ) d s - k - g Q k < 0 , k < y 

or 

(15) / p ( s ) x ( s ) d s = px < 1 + g . 
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w h i c h h o l d s w i t h e q u a l i t y i f u n i n s u r e d i n t e r m e d i a r i e s s t o r e some o f the 

c o n s u m p t i o n g o o d . 

F o r h o l d i n g s o f c u r r e n c y , R ' , t he n o n p o s i t i v e p r o f i t c o n d i t i o n 

g i v e s 

P R ' / r - P R ' - g 0 P R ' £ 0 , P R ' < y 

o r 

(16) 1 / r < 1 + g Q 

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

A n d , f i n a l l y , f o r government bonds w i t h f a c e v a l u e b , we have 

P b / r - PSb - g Q P S b < 0 , PSb < y 

or 

(17) 1 / r < ( l + g ( ) ) S 

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

b o n d s . I t t u r n s ou t t h a t a l l government bonds a r e h e l d by u n i n s u r e d 

i n t e r m e d i a r i e s , so (17) a l w a y s h o l d s w i t h e q u a l i t y i n e q u i l i b r i u m . 

N o t i c e t h a t i f u n i n s u r e d i n t e r m e d i a r i e s s t o r e c u r r e n c y so t h a t 

1 / r = 1 + g ^ then S = 1 . More g e n e r a l l y , we have S £ 1 . 

4 . I n s u r e d I n t e r m e d i a r i e s 

Assume t h a t a t t i n s u r e d l i a b i l i t i e s a r e commi t t ed to pay 

D _> 0 d o l l a r s a t t+1 and h o l d an a r b i t r a r y p o r t f o l i o o f the f o l l o w i n g 

a s s e t s : government bonds w i t h f a c e v a l u e b ^ 0 , R > 0 u n i t s o f c u r r e n c y , 

and s t o r a g e o f z > 0 u n i t s o f t ime t c o n s u m p t i o n g o o d . Then t he v a l u e 

o f a p e r m i t a t t , V ( t ) , and t h a t a t t + 1 , V ( t + 1 ) , s a t i s f y 
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(18) V ( t ) = / p ( s ) m a x [ z x ( s ) + P ( t + l ) ( R + b ) + ( l - Y ) V ( t + l ) - P ( t + l ) D . O ] d s -

G [ z + P ( t ) ( R + S ( t ) b ) ] - [ z + P ( t ) ( R + S ( t ) b ) ] + P ( t + l ) D / r . 

The RHS i s s i m p l y r evenue minus c o s t s . One component o f r e v e n u e i s the 

l a s t te rm P ( t + l ) D / r . ( S i n c e d e p o s i t s a r e i n s u r e d , t hey pay o f f i n e v e r y 

s t a t e . ) The s e c o n d component o f r e v e n u e i s the i n t e g r a l ; i t i s t he 

v a l u e o f s t a t e - s p e c i f i c ne t r e c e i p t s . Note t h a t ( l - y ) V ( t + l ) i s a f t e r 

t a x r e c e i p t s f r o m the s a l e o f t he l i c e n s e . Owners g e t a l l o f t h i s i n 

s t a t e s o n l y i f the s t a t e s v a l u e o f a s s e t s , z x ( s ) + P ( t + l ) ( R + b ) , e x c e e d s 

t he s t a t e s v a l u e of l i a b i l i t i e s , P ( t + 1 ) D . C o s t s c o n s i s t o f o p e r a t i n g 

c o s t s , G [ z + P ( t ) ( R + S ( t ) b ) ] , and t he c o s t o f a s s e t s , z + P ( t ) ( R + S ( t ) b ) . 

B e f o r e we can s t a t e t he o p t i m i z i n g p r o b l e m o f the i n s u r e d 

i n t e r m e d i a r y , we need a p r e l i m i n a r y p r o p o s i t i o n . 

F o r g i v e n n o n n e g a t i v e D, b , R, and z , deno te the RHS o f (18) 

by F [ V ( t + l ) ] . The p r o p o s i t i o n i s abou t bounded V s e q u e n c e s t h a t s a t i s f y 

(18) f o r a l l t a t c o n s t a n t p r i c e s and a t an u n c h a n g i n g p o r t f o l i o . (We 

a r e c o n c e r n e d o n l y w i t h bounded s e q u e n c e s , b e c a u s e , as w i l l b e s e e n 

b e l o w , any e q u i l i b r i u m V sequence must be b o u n d e d . ) 

P r o p o s i t i o n 1 . F o r a p o r t f o l i o and p r i c e s t h a t a r e c o n s t a n t o v e r t i m e : 

(a) I f F ( 0 ) > 0 , t h e r e e x i s t s one and o n l y one n o n n e g a t i v e bounded 

V ( t ) sequence t h a t s a t i s f i e s ( 1 8 ) . T h i s i s the c o n s t a n t 

s e q u e n c e , t he c o n s t a n t b e i n g the u n i q u e s o l u t i o n to V = F ( V ) . 

(b) I f F ( 0 ) < 0 , no n o n n e g a t i v e bounded V sequence s a t i s f i e s ( 1 8 ) . 

T h i s p r o p o s i t i o n , p r o v e d i n t he a p p e n d i x , f o l l o w s f r om the 

p r o p e r t i e s o f F , i n e q u a l i t i e s (15) and ( 1 6 ) , and ou r a s s u m p t i o n s abou t 

the t a x , y» o n t he s a l e o f V . I n t he a b s e n c e o f s u c h a t a x , t he l i c e n s e s , 
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w h i c h c a n be c o s t l e s s l y s t o r e d , w o u l d d o m i n a t e c u r r e n c y . I n d e e d , as we 

s h a l l s e e , even w i t h the t a x , t h e i r c o s t l e s s s t o r a g e p l a y s a r o l e . 

I n l i g h t o f P r o p o s i t i o n 1 and ou r g o a l o f d e s c r i b i n g s t a t i o n a r y 

e q u i l i b r i a , we s t a t e the p r o b l e m o f an i n s u r e d i n t e r m e d i a r y as f o l l o w s . 

Choose n o n n e g a t i v e v a l u e s o f D, b , R, and z t r e a t i n g P , S , and p ( s ) 

p a r a m e t r i c a l l y to max im ize the s o l u t i o n to V = F ( V ) s u b j e c t to two 

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

( i ) R > a D , 1 > a > 0 

( i i ) z + P(R+Sb) > BPD, 3 > 1 . 

The f i r s t r e g u l a t i o n i s a r e s e r v e r e q u i r e m e n t and t he s e c o n d 

i s a c a p i t a l r e q u i r e m e n t . The c a p i t a l r e q u i r e m e n t a t i t s w e a k e s t (6=1) 

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

p a y i n g o f f o f a l l c l a i m s . We w i l l c a l l any p o r t f o l i o t h a t s a t i s f i e s ( i ) 

and ( i i ) a f e a s i b l e p o r t f o l i o . 

We now s t a t e and p r o v e s e v e r a l f a c t s abou t o p t i m a l p o r t f o l i o s 

f o r an i n s u r e d i n t e r m e d i a r y . 

F a c t 1 . Any f e a s i b l e p o r t f o l i o w i t h b > 0 t h a t i m p l i e s a n o n n e g a t i v e 

s o l u t i o n to V = F (V ) can be weak l y d o m i n a t e d by one w i t h b = 0 . 

P r o o f : We d e n o t e by " 0 " t he g i v e n p o r t f o l i o w i t h b > 0 and by 

" * " t he w e a k l y d o m i n a t i n g p o r t f o l i o . We c o n s i d e r two c a s e s . 

(a) b^ £ ( l - a ) D ^ . I n t h i s c a s e , l e t t he " * " p o r t f o l i o be i d e n t i c a l 

e x c e p t f o r b* = 0 , D* = - b ^ . S i n c e S <_ 1 , f e a s i b i l i t y o f 

t he " 0 " p o r t f o l i o i m p l i e s f e a s i b i l i t y o f t he " * " p o r t f o l i o . 

A s f o r d o m i n a n c e , s i n c e f o r any V ( t + 1 ) t he i n t e g r a l i n (18) i s 

t he same f o r b o t h p o r t f o l i o s , we have by i n e q u a l i t y (17) 

F * ( V ) > F ° ( V ) f o r a l l V . The i n e q u a l i t y i s s t r i c t i f t he 

argument o f G i s g r e a t e r t h a n y . 
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(b) I f b^ > ( l - a ) D ^ , i t f o l l o w s t h a t the maximum te rm i n t he 

i n t e g r a l i n (18) i s p o s i t i v e f o r a l l s . Then i n e q u a l i t i e s 

(15) and (16) imp l y t h a t F ° ( 0 ) < 0 . 

F a c t 1 a l l o w s us to l i m i t c o n s i d e r a t i o n to p o r t f o l i o s w i t h 

b = 0 . No te t h a t i n s u r e a i n t e r m e d i a r i e s wou ld h o l d government bonds i f 

t hey were s u b j e c t to an a d d i t i o n a l c o n s t r a i n t , a s e c o n d a r y r e s e r v e 

r e q u i r e m e n t t h a t c o u l d be met by h o l d i n g s of e i t h e r c u r r e n c y o r g o v e r n 

ment b o n d s . W i t h S < 1, i n s u r e d i n t e r m e d i a r i e s p r e f e r government bonds 

to c u r r e n c y . 

F a c t 2 . Any f e a s i b l e p o r t f o l i o w i t h R > aD t h a t i m p l i e s a n o n n e g a t i v e 

s o l u t i o n to V = F ( V ) can be w e a k l y d o m i n a t e d by one w i t h R = a D . 

P r o o f : I f R° < D ° , d e f i n e the " * " p o r t f o l i o by R* = aD* and 

- D* = B9 - R* and z * = . The r e s t o f t he argument i s i d e n t i c a l to 

t h a t u s e d to e s t a b l i s h F a c t 1. 

F a c t 2 a l l o w s us to l i m i t c o n s i d e r a t i o n to p o r t f o l i o s w i t h ( i ) 

a t e q u a l i t y , t h a t i s , t o p o r t f o l i o s w i t h o u t e x c e s s r e s e r v e s . 

F a c t 3 . Any f e a s i b l e p o r t f o l i o w i t h ( i i ) a t s t r i c t i n e q u a l i t y t h a t 

i m p l i e s a n o n n e g a t i v e s o l u t i o n to V = F (V ) can be w e a k l y d o m i n a t e d by 

one w i t h ( i i ) a t e q u a l i t y . 

P r o o f : D e f i n e t he " * " p o r t f o l i o by D* = D° bu t w i t h z * < z ° 

s o t h a t ( i i ) h o l d s a t e q u a l i t y f o r t h e " * " p o r t f o l i o . A t any g i v e n 

V ( t + 1 ) , t he i n t e g r a l te rm f o r t he " * " p o r t f o l i o i s l e s s t h a n t h a t f o r 

t h e " 0 " p o r t f o l i o by no more t h a n ( z ^ - z * ) ( p x ) . B u t , t h e n , i n e q u a l i t y 

(15) i m p l i e s t h a t f o r any V , F * ( V ) > F ° ( V ) . 

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

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

what i s , i n a s e n s e , the r i s k i e s t f e a s i b l e p o r t f o l i o o f a s s e t s . — ^ 

U s i n g F a c t s 1 t h r o u g h 3 , we may w r i t e the s t a t i o n a r y v e r s i o n 

o f (18) as 

(19) V = / p ( s ) m a x [ ( 6 - a ) P D x ( s ) + a P D + ( l - Y ) V - P D , 0 ] d s -

G(BPD) - P D ( 8 - l / r ) . 

T h e r e f o r e , 

F ( 0 ) = P D / p ( s ) m a x [ ( 6 - a ) x ( s ) + Y - l , 0 ] d s - G(gPD) - P D ( 6 - l / r ) . 

By ou r s p e c i f i c a t i o n o f G , F ( 0 ) < (PD)'t' where 

(20) V = / p ( s ) m a x [ ( B - a ) x ( s ) + a - l , 0 ] d s - g Q B - B + 1 / r . 

I n t he a p p e n d i x , we p r o v e 

P r o p o s i t i o n 2 . 

(a) I f ¥ > 0 , t h e r e e x i s t one o r more v a l u e s o f D t h a t m a x i m i z e 

t h e s o l u t i o n to V = F ( V ) . Any m a x i m i z i n g D i m p l i e s V > 0 and 

i s s u c h t h a t 0 < BPD < gPD, where D m a x i m i z e s F ( 0 ) . 

(b) I f ¥ = 0 , V <_ 0 f o r a l l D. Any D s u c h t h a t 0 < BPD <_ y 

i m p l i e s V = 0 , a n d , h e n c e , i s a m a x i m i z i n g D. 

(c ) I f ¥ < 0 , D = 0 i s the u n i q u e D t h a t m a x i m i z e s V . V = 0 and 

i n s u r e d i n t e r m e d i a r i e s do no t o p e r a t e . 

Our l a s t t a s k i n t h i s s e c t i o n i s to d e r i v e an e x p r e s s i o n f o r 

t he v a l u e o f n e t t a x e s i m p l i e d by t he o p e r a t i o n o f i n s u r e d i n t e r m e d i a r i e s . 

— A s i m i l a r r e s u l t i s found i n [ 3 ] . 
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L e t t i n g L ( s ) d e n o t e t he i n s u r e r ' s payou t i n s t a t e s , we have 

- L ( s ) = m i n [ z x ( s ) + P ( R + b ) + ( l - y ) V - P D , 0 ] . 

Upon s u b t r a c t i n g / p ( s ) L ( s ) d s f r om b o t h s i d e s o f the s t a t i o n a r y 

v e r s i o n of ( 1 8 ) , we have 

V - / p ( s ) L ( s ) d s = z ( p x - l ) + P R ( l / r - l ) + P b ( l / r - S ) + 

( l - y ) V / r - G [ z + P ( R + S b ) ] . 

U s i n g F a c t s 1 t h r o u g h 3 , we may w r i t e t h i s as 

V - / p ( s ) L ( s ) d s = ( B - a ) P D ( p x - l ) + a P D ( l / r - l ) + ( l - y ) V / r - G(BPD) 

o r as 

/ p ( s ) L ( s ) d s - y V / r = ( g - a ) P D ( l - p x ) + ( a P D + V ) ( 1 - 1 / r ) + G ( B P D ) . 

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

l e v i e d on t he o l d a t t+1 a t t r i b u t a b l e to the o p e r a t i o n o f each i n s u r e d 

i n t e r m e d i a r y . U s i n g the d e f i n i t i o n o f G , we can r e w r i t e t h i s as 

(21) / p ( s ) L ( s ) d s - y V / r = ( B - a ) P D ( l + g 0 - p x ) + a P D ( l + g Q - l / r ) + 

V ( l - l / r ) + g 1 ( m a x ( 0 , B P D - y ) ] 2 

where e a c h te rm on the RHS has a s t r a i g h t f o r w a r d i n t e r p r e t a t i o n . 

PD(B-a) i s the amount o f t he c o n s u m p t i o n good s t o r e d by t he 

i n s u r e d i n t e r m e d i a r y . I t c o n t r i b u t e s to t a x e s by an amount p r o p o r t i o n a l 

to the d i s c r e p a n c y between 1 + g^ and p x . T h u s , by i n e q u a l i t y ( 1 5 ) , 

t h i s c o n t r i b u t i o n i s n o n n e g a t i v e and i s z e r o i f u n i n s u r e d i n t e r m e d i a r i e s 

a r e a l s o s t o r i n g t he c o n s u m p t i o n g o o d . 
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The s e c o n d te rm has an a n a l o g o u s i n t e r p r e t a t i o n f o r c u r r e n c y , 

ctPI) b e i n g the r e a l v a l u e of c u r r e n c y h e l d by t he i n s u r e d i n t e r m e d i a r y . 

By i n e q u a l i t y ( 1 6 ) , t h i s term i s n o n n e g a t i v e . I t i s z e r o o n l y i f u n i n 

s u r e d i n t e r m e d i a r i e s h o l d c u r r e n c y . By i n e q u a l i t y ( 1 7 ) , i t i s n e c e s s a r i l y 

p o s i t i v e i f bonds b e a r i n t e r e s t . 

The t h i r d te rm i s n e g a t i v e i f r < 1 . No te t h a t by ( 1 6 ) , 

1 - 1 / r < - g g w i t h e q u a l i t y i f u n i n s u r e d i n t e r m e d i a r i e s h o l d c u r r e n c y . 

I f the l i c e n c e s have v a l u e , t hey p r o v i d e f o r t he economy as a w h o l e (bu t 

no t f o r i n d i v i d u a l s ) a c o s t l e s s means o f c a r r y i n g w e a l t h f r om p e r i o d t o 

p e r i o d i n the f o rm o f a s a f e a s s e t . I n g e n e r a l , the a l t e r n a t i v e c o s t 

p e r u n i t o f s a f e s e c o n d - p e r i o d c o n s u m p t i o n i s g i v e n by i n e q u a l i t y (17) 

a t e q u a l i t y . T h i s i m p l i e s 1 / r - 1 = ( l +g^ )S - 1. T h i s i s a maximum, 

g p , a t S = 1. The p r e s e n c e of the te rm i n V g i v e s r i s e to the p o s s i 

b i l i t y t h a t t he LHS o f (21) i s n e g a t i v e . When t h i s happens t he e x i s 

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

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

m e d i a r i e s a r e a s u p e r i o r f o rm o f money f o r t he economy. 

The f o u r t h t e rm i s s i m p l y the t o t a l o f r e s o u r c e c o s t s i n 

e x c e s s o f t h o s e t h a t wou ld be b o r n e i f t he same a s s e t s we re h e l d by 

u n i n s u r e d i n t e r m e d i a r i e s . 

A l t h o u g h i t i s no t t r u e t h a t t he LHS o f (21) i s a l w a y s p o s i t i v e , 

i t i s t r u e t h a t i f L ( s ) = 0 f o r a l l s , t hen V < 0 . I n o t h e r w o r d s , i n 

o r d e r t h a t l i c e n s e s have v a l u e , i t i s n e c e s s a r y t h a t the i n s u r e r have a 

p o s i t i v e g r o s s l i a b i l i t y . ( T h i s f o l l o w s f r om (21) and the l o w e r bound 

imposed on y . ) 
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5. E q u i l i b r i u m 

To b e g i n we w r i t e ou t an e x p r e s s i o n f o r t he v a l u e i n u n i t s o f 

t ime t c o n s u m p t i o n of t he t o t a l o f n e t lump-sum t a x e s l e v i e d on members 

o f g e n e r a t i o n t : 

(22) MT = P B [ 1 - S J + N[ (6 -a )PD( l -px )+(cxPD+V) ( l - l / r ) + G ( 3 P D ) ] 

where t he f i r s t component r e p r e s e n t s i n t e r e s t on government bonds and 

t h e s e c o n d a r i s e s f r om the o p e r a t i o n s o f N i n s u r e d i n t e r m e d i a r i e s . 

How f o r e q u i l i b r i u m , we e q u a t e c and q ( s ) i n (13) and (14) to 

s u p p l i e s g i v e n as f o l l o w s : 

(23) C = Mc = H - R' - aND 

(24) Mq(s ) = x (s ) [K+(3-a )NPD] + P[R'+aND+B] + NV 

where R' and K deno te t o t a l c u r r e n c y and t o t a l goods h o l d i n g s , r e s p e c t i v e l y , 

o f u n i n s u r e d i n t e r m e d i a r i e s . No te t h a t two r e s t r i c t i o n s on D and V a r e 

i m p l i e d by t he s o l u t i o n to the o p t i m i z i n g p r o b l e m o f each i n s u r e d i n t e r 

m e d i a r y . We ge t V as a f u n c t i o n o f D. And we ge t a c o r r e s p o n d e n c e 

be tween D and the p r i c e s , p ( s ) and P . 

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 c u r r e n c y has v a l u e c o n s i s t s 

o f p o s i t i v e v a l u e s o f P and S , n o n n e g a t i v e f u n c t i o n s p ( s ) and q ( s ) , and 

n o n n e g a t i v e v a l u e s o f R 1 , K , C , D, and V t h a t s a t i s f y the two r e s t r i c 

t i o n s j u s t m e n t i o n e d , ( 1 3 ) , ( 2 3 ) , ( 2 4 ) , and (15) t h r o u g h (17) w i t h t he 

f o l l o w i n g p r o v i s o s : i f c > 0 , t h e n (14) h o l d s ; i f R 1 > 0 , t h e n 1 / r = 

1 + g Q ; i f B > 0 , t hen 1 / r = ( l + g Q ) S ; and i f K > 0 , t hen px = 1 + g Q . 

The p a r a m e t e r s a r e the pe r c a p i t a endowment, w; the s i z e o f a 

g e n e r a t i o n , M; t he p o s s i b l e l o s s on i n d i v i d u a l c u r r e n c y h o l d i n g s , 6 ; t h e 

r e g u l a t o r y p a r a m e t e r s N , a , 3, and y; t h o s e t h a t d e t e r m i n e t he f u n c t i o n s 

u , G , x ( s ) , and f ( s ) ; and H and B. 
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6. " N e u t r a l i t y , " Open M a r k e t O p e r a t i o n s , 
and W e l f a r e C o m p a r i s o n s 

I t i s e a s i l y v e r i f i e d t h a t o n l y t he r a t i o o f H to B m a t t e r s i n 

o u r m o d e l . P u t f o r m a l l y , i f ( X * , P * , D * ) 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 

t he v e c ' i o r o f p a r a m e t e r s ( H * , B * , u * ) — w h e r e X , h e r e , r e p r e s e n t s the 

v e c t o r o f a l l endogenous v a r i a b l e s o t h e r t h a n P and D and p r e p r e s e n t s 

t he v e c t o r o f a l l p a r a m e t e r s o t h e r t han H and B — t h e n f o r any a > 0 

( X * , a P * , a D * ) 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 the v e c t o r o f p a r a m e t e r s 

( Q H * , O B * , I J * ) . I n the l i g h t of t h i s p r o p e r t y — w h i c h we w i l l h e n c e f o r t h 

c a l l " n e u t r a l i t y " — w e w i l l be d e s c r i b i n g how the s t a t i o n a r y e q u i l i b r i u m 

f o r a g i v e n s e t o f p a r a m e t e r s y depends on t he r a t i o h = H / ( H + B ) . 

M o r e o v e r , as we now a r g u e , s u b j e c t to s t r i c t q u a l i f i c a t i o n s we can 

i n t e r p r e t t h e s e a l t e r n a t i v e s t a t i o n a r y e q u i l i b r i a as a c h i e v a b l e i n a 

s i n g l e economy t h r o u g h open marke t o p e r a t i o n s . 

F o r u s , an open marke t o p e r a t i o n p r o c e e d s as f o l l o w s . I f 

B ( t - l ) i s t he f a c e v a l u e of bonds s o l d a t t - 1 and B ( t ) = B ( t - l ) - A i s 

t he amount s o l d a t t , e x p e n d i t u r e s and r e c e i p t s f o r the government a t t 

a r e as f o l l o w s : 

E x p e n d i t u r e s R e c e i p t s 

B ( t - l ) S ( t ) [ B ( t - l ) - A ] 
[ l - S ( t ) ] [ B ( t - l ) - A ] 

The e x p e n d i t u r e i t e m ic. what must be handed ou t to pay o f f m a t u r i n g 

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

bonds w i t h f a c e v a l u e B ( t ) . The s e c o n d r e c e i p t i t e m i s t he component of 

t a x e s l e v i e d on t he young a t t f o r i n t e r e s t on government b o n d s . As we 

a s s u m e , t h i s i s i n t e r e s t i m p l i e d by t he new s t o c k o f bonds and t h e new 

p r i c e . N o t e t h a t e x p e n d i t u r e s minus r e c e i p t s e q u a l A , t hus g i v i n g us 

H ( t ) = H ( t - l ) + A a n d , t h e r e f o r e , H ( t ) + B ( t ) = H ( t - l ) + B ( t - l ) . 
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So ou r open market o p e r a t i o n h o l d s the sum H + B c o n s t a n t . — ' ' 

I n t he examp les d e s c r i b e d b e l o w , t he d i f f e r e n t v a l u e s of h a r e a c h i e v e d 

i n t h i s way. 

G i v e n ou r a s s u m p t i o n s abou t how the young a r e t a x e d , the p a s t 

m a t t e r s h a r d l y a t a l l i n ou r m o d e l . A s i d e f r om c o n s u m p t i o n o f the o l d 

a t t ime t , a l l t he endogenous v a r i a b l e s a t t ime t a r e d e t e r m i n e d s o l e l y 

by H, B , and N a t t , so l o n g as i t i s b e l i e v e d t h a t t h e s e v a l u e s w i l l 

p r e v a i l f o r e v e r . T h u s , we can i n t e r p r e t d i f f e r e n t s t a t i o n a r y e q u i l i b r i a 

as a c h i e v a b l e by way o f the open marke t o p e r a t i o n d e s c r i b e d above i f we 

assume t h a t t he change f rom B ( t - l ) and B ( t ) i s v i e w e d as a o n c e - f o r - a l l 

s u r p r i s e . To be s p e c i f i c , a t t - 1 i t must have been b e l i e v e d t h a t B ( t - l ) 

was g o i n g to be m a i n t a i n e d f o r e v e r , w h i l e a t t i t must be b e l i e v e d t h a t 

B ( t ) i s g o i n g to be m a i n t a i n e d f o r e v e r . 

T h i s s u g g e s t s a way to e v a l u a t e t he w e l f a r e e f f e c t s o f o n c e -

f o r - a l l ( s u r p r i s e ? ) c h a n g e s . The new s t a t i o n a r y e q u i l i b r i u m v a l u e s 

i m p l y a v a l u e of e x p e c t e d u t i l i t y f o r the c u r r e n t and f u t u r e y o u n g . 

They a l s o i m p l y a s s e t v a l u e s d i f f e r e n t f rom t h o s e t h a t wou ld have p r e 

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

open marke t o p e r a t i o n s (and changes i n r e g u l a t o r y p a r a m e t e r s ) do no t 

a f f e c t t he r e t u r n on o r amount of the c o n s u m p t i o n good s t o r e d f r om the 

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

2 / 
— One o r d i n a r i l y t h i n k s of an open marke t o p e r a t i o n as one 

t h a t h o l d s t he sum H + SB c o n s t a n t . B u t , as i s w e l l known, s u c h an open 
marke t o p e r a t i o n i s not a c o m p l e t e d e s c r i p t i o n o f t he a c t i o n s o f a 
c o n s o l i d a t e d T r e a s u r y - F e d e r a l R e s e r v e . Such an o p e r a t i o n n e c e s s a r i l y 
i m p l i e s a change i n the n e t i n t e r e s t o b l i g a t i o n s o f the T r e a s u r y — g r o s s 
i n t e r e s t payments minus payments by t he F e d e r a l R e s e r v e to t h e T r e a s u r y . 
T h e r e f o r e , a change i n f i s c a l p o l i c y must accompany s u c h an open marke t 
o p e r a t i o n . We assume a change i n t a x e s s u c h t h a t the i n t e r e s t payment 
c o n t i n u e s to be f i n a n c e d by t a x e s . 
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e q u a l to t he change i n P(H+B) + NV. And s i n c e we h o l d H + B c o n s t a n t , 

t he v a l u e o f money, P , and the v a l u e of l i c e n s e s , V , a r e the d e t e r m i n i n g 

f a c t o r s . 

I I . Some Examples 

We now r e p o r t on how the moneta ry s t a t i o n a r y e q u i l i b r i u m 

depends on t he r e l a t i v e q u a n t i t i e s of H and B i n t h r e e d i f f e r e n t e c o n o m i e s . 

T a s t e s , endowments, and t he t e c h n o l o g y a r e the same f o r a l l 

t h r e e economies and g i v e n b y : 

U ( e r e 2 ) = - ( e ~ 6 + e ~ 6 ) , w = 1 , M = 100 ; 

6 = . 1 , g Q = 1 / 1 2 , g x = 1 , y = . 1 5 ; 

x ( s ) = 
x = . 5 f o r 0 < s < . 5 

and f ( s ) = 1 . 

x 2 = 2 f o r s _> -5 

S i n c e x ( s ) t a k e s on o n l y two v a l u e s , i t f o l l o w s t h a t e a c h o f 

p ( s ) and q ( s ) t a k e s on two v a l u e s . T h e r e f o r e , we l e t 

5 1 
p i = -^o p ( s ) d s ' p 2 = / . 5 p ( s ) d s ; 

q ^ = q ( s ) f o r 0 <_ s < .5 and q 2 = q ( s ) f o r s > . 5 . The r e g u l a t o r y 

p a r a m e t e r s a r e a l s o the same i n a l l t he e c o n o m i e s . We s e t ( a , $ , y ) = 

( . 8 , 1 . 1 5 , . 5 ) . 

The t h r e e economies d i f f e r w i t h r e g a r d to the number, N , o f 

i n s u r e d i n t e r m e d i a r i e s . T h e r e i s one economy w i t h o u t i n s u r e d i n t e r 

m e d i a r i e s ; i . e . , N = 0 . The re i s one w i t h N = 30 . And t h e r e i s one 

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

i n t e r m e d i a t i o n . 
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These economies were d e s i g n e d Co have e q u i l i b r i a w i t h t he 

f o l l o w i n g p r o p e r t i e s : 

(a) T h e r e i s a monetary e q u i l i b r i u m (P>0) w i t h p o s i t i v e s t o r a g e o f 

t he c o n s u m p t i o n g o o d . 

(b ) I n d i v i d u a l s h o l d some c u r r e n c y and some s a f e i n t e r m e d i a r y 

l i a b i l i t i e s . 

( c ) W i t h N > 0 , i n s u r e d i n t e r m e d i a r i e s o p e r a t e a t most v a l u e s o f 

H/(H+B) E h . 

P r o p e r t i e s (b) and (c ) g u i d e d ou r c h o i c e s o f ( a , 8 ) - To keep 

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

i n s u r e d d e p o s i t s must r ema in be low . 9 5 , the a v e r a g e o f 1-6 and 1 . T h a t 

r e q u i r e s what m igh t be c a l l e d s t r i n g e n t r e g u l a t i o n t h a t among o t h e r 

t h i n g s h o l d s down the s i z e and p r o f i t a b i l i t y o f i n s u r e d i n t e r m e d i a r i e s . 

Bu t i f r e g u l a t i o n i s too s t r i n g e n t , t hen i n s u r e d i n t e r m e d i a r i e s do no t 

o p e r a t e . F o r ou r s p e c i f i c a t i o n o f x ( s ) , a + g < 2 i s n e c e s s a r y f o r 

V > 0 . (See (20) and i n e q u a l i t i e s (15) and ( 1 6 ) . ) But a + 6 c l o s e to 

two i s n e c e s s a r y i n o r d e r t h a t i n s u r e d i n t e r m e d i a r i e s no t be a b l e to 

o f f e r a g r o s s r e t u r n on d e p o s i t s > . 9 5 . 

We chose a u t i l i t y f u n c t i o n t h a t wou ld imp l y p o s i t i v e h o l d i n g s 

o f s a f e i n t e r m e d i a r y l i a b i l i t i e s f o r a l l v a l u e s of h . When h = 1 and 

N = 0 , i n d i v i d u a l s f a c e a s a f e g r o s s r a t e o f r e t u r n o f 1 2 / 1 3 . (See 

( 1 6 ) . ) S u b s t a n t i a l r i s k a v e r s i o n i s r e q u i r e d to make i n d i v i d u a l s h o l d 

p o s i t i v e amounts o f an a s s e t w i t h t h i s r a t e o f r e t u r n g i v e n t h a t h o l d 

i n g s o f c u r r e n c y o f f e r g r o s s r e t u r n s o f .9 and u n i t y each w i t h p r o b a 

b i l i t y 1 / 2 . 

1. No I n s u r e d I n t e r m e d i a r i e s 

The economy w i t h N = 0 i s d e s c r i b e d i n T a b l e 1 . In the t a b l e s , 

EU i s e x p e c t e d u t i l i t y o f the i n d i v i d u a l s , i i s 1 0 0 [ 1 / S - 1 ] , t he i n t e r e s t 
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r a t e on b o n d s . P / P i s t he p r i c e of c u r r e n c y i n terms o f the c o n s u m p t i o n 

good a t N = 0 , B = 0 d i v i d e d by i t s p r i c e a t the r e s p e c t i v e s e t t i n g . 

P / P can be i n t e r p r e t e d as the " p r i c e l e v e l . " T i s t o t a l t a x p a y m e n t s , 

100 t imes i n d i v i d u a l t a x paymen ts . I i s t o t a l s t o r a g e o f t he consump

t i o n g o o d , the sum o f s t o r a g e by i n s u r e d and u n i n s u r e d i n t e r m e d i a r i e s . 

M 1 ^ M 1 *"S t * i e s u m ° ^ i n d i v i d u a l c u r r e n c y h o l d i n g s and i n s u r e d d e p o s i t s 

(lOOc+ND) d i v i d e d by i n d i v i d u a l c u r r e n c y h o l d i n g s a t N = 0 , B = 0 . A l l 

o t h e r v a r i a b l e s a r e as d e f i n e d i n the t e x t . 

The example i s c o n s i s t e n t w i t h the r e s u l t s o f ou r e a r l i e r 

p a p e r . I f bonds b e a r i n t e r e s t , t hen they c o n s t i t u t e a d i s t o r t i o n . When 

bonds b e a r i n t e r e s t (S<1) , t h e i r p r e s e n c e amounts to a s u b s i d y , f i n a n c e d 

by t a x e s , on the p r o v i s i o n o f s a f e a s s e t s by i n t e r m e d i a r i e s . Too many 

r e s o u r c e s a r e u s e d i n t h a t a c t i v i t y , and e x p e c t e d u t i l i t y i s l o w e r t han 

i t i s i n t he a b s e n c e o f b o n d s . 

No te t h a t bonds do no t b e a r i n t e r e s t a t h = . 9 5 . T h i s i s 

b e c a u s e bonds s e r v e as w e l l as c u r r e n c y i n the " v a u l t s " o f u n i n s u r e d 

i n t e r m e d i a r i e s . Bonds b e g i n to b e a r i n t e r e s t — t h a t i s , to s e l l a t a 

d i s c o u n t — o n l y when u n i n s u r e d i n t e r m e d i a r i e s must c h a r g e a s e r v i c e f e e 

on t h e i r s a f e d e p o s i t s l o w e r t han g^ i n o r d e r to a t t r a c t s u f f i c i e n t s u c h 

d e p o s i t s to e n a b l e them t o h o l d a l l t he bonds s u p p l i e d . 

We f i n d i t h e l p f u l to r e l a t e T a b l e 1 ( a n d , even more s o , 

s u b s e q u e n t r e s u l t s ) to F i g u r e 1 . T h e r e , i n the ( p ^ , p 2 ) p l a n e , we have 

d e p i c t e d by t he shaded a r e a ( p ^ , P 2 ) p a i r s t h a t s a t i s f y i n e q u a l i t i e s (15) 

and ( 1 6 ) . (Note t h a t g = 1 + g g - ) F o r now, t he r e a d e r s h o u l d i g n o r e 

t he l i n e ¥ = 0 . We have a l s o p l o t t e d t he l i n e 1 / r = 2 / ( 2 - 6 ) . O n l y 

( p ^ , P 2 ) p a i r s t h a t l i e above t h i s l i n e a r e c o n s i s t e n t w i t h p o s i t i v e 

i n d i v i d u a l h o l d i n g s of c u r r e n c y . 
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We n o t e d above t h a t we have imposed s u f f i c i e n t r i s k a v e r s i o n 

so t h a t i n d i v i d u a l s want to h o l d some s a f e i n t e r m e d i a r y l i a b i l i t i e s a t 

r = 1 /g = 1 2 / 1 3 . T h i s and the f a v o r a b l e r i s k y o p p o r t u n i t y o f f e r e d by 

the d i s t r i b u t i o n of r e t u r n s on s t o r a g e o f t he c o n s u m p t i o n good g i v e us 

an e q u i l i b r i u m a t p o i n t A when h = 1. A s h d e c l i n e s , the e q u i l i b r i u m 

p o i n t moves a l o n g the px = g l i n e f r om A toward A 1 1 1 . I t does no t r e a c h 

A ' ' ' , s i n c e w i t h S < 1 (and N = 0 ) , e q u i l i b r i u m r e q u i r e s t h a t i n d i v i d u a l s 

h o l d a l l the c u r r e n c y . T h i s r e q u i r e s a r a t e on s a f e d e p o s i t s t h a t i s 

l e s s t han ( 2 - 6 ) / 2 . 

The movement a l o n g the px = g l i n e f r om A toward A 1 ' 1 c o n s t i t u t e s 

a change i n t he r e l a t i v e p r i c e s o f c o n s u m p t i o n i n the two s t a t e s : the 

l o w e r i s h , t he l o w e r i s Pj_/P2» a n ^ t n e l o w e r , b o t h a b s o l u t e l y and 

r e l a t i v e l y , i s t h e amount o f s t o r a g e of the c o n s u m p t i o n g o o d . I f we 

i n t e r p r e t the s t o r a g e as a s i m p l e f o rm of i n v e s t m e n t , open marke t s a l e s 

d r i v e the i n t e r e s t r a t e up and d r i v e i n v e s t m e n t down. 

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

t he p r i c e l e v e l a n d , p e r h a p s , o f e x p e c t e d u t i l i t y . The p r i c e l e v e l 

moves h a r d l y a t a l l and i n what many wou ld r e g a r d as a p e r v e r s e d i r e c 

t i o n . The e x p e c t e d u t i l i t y r e s u l t s a r e no t s u r p r i s i n g once i t i s u n d e r 

s t o o d t h a t t he p r e s e n c e of i n t e r e s t - b e a r i n g bonds i n t h i s economy amounts 

t o a s u b s i d y on the r e t u r n on s a f e a s s e t s f i n a n c e d by lump-sum t a x a t i o n . 

I t i s o b v i o u s f r om T a b l e 1 and ou r e a r l i e r d i s c u s s i o n t h a t a 

o n c e - f o r - a l l ( s u r p r i s e ? ) change f rom h < 1 to h = 1 i n t h i s economy i s a 

w e l f a r e - i m p r o v i n g move. S i n c e the move i n c r e a s e s the v a l u e o f money, 

t he c o n s u m p t i o n o f the c u r r e n t o l d i n c r e a s e s . The e f f e c t s on t he c u r r e n t 

and f u t u r e young a r e g i v e n by t he e x p e c t e d u t i l i t y outcomes i n T a b l e 1 . 
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2 . I n s u r e d I n t e r m e d i a r i e s 

We b e g i n ou r d i s c u s s i o n o f i n s u r e d i n t e r m e d i a r i e s w i t h the 

N = 30 economy, the r e s u l t s f o r w h i c h a r e d e s c r i b e d i n T a b l e 2 . I t i s 

h e l p f u l to r e f e r a g a i n to F i g u r e 1 . F o r ou r c h o i c e s o f a , 6 , and x ( s ) , 

the e q u a t i o n o f t he l i n e ¥ = 0 i s 

P 2 [ ( B - a ) x 2 + a - l ] - B ( l + g 0 ) + 1 / r = p 2 ( 2 B - a ) - Bg + P l = 0 

i t b e i n g t h e c a s e t h a t (B-a)x^ + a - 1 < 0 . 

By P r o p o s i t i o n 1 , p o i n t s above t h i s l i n e i m p l y V > 0 , w h i l e 

p o i n t s on i t i m p l y V = 0 . P o i n t s be low i t i m p l y t h a t i n s u r e d i n t e r 

m e d i a r i e s do no t o p e r a t e . 

I t t u r n s ou t t h a t f o r t h e s e p a r a m e t e r s and N = 30 , i n s u r e d 

i n t e r m e d i a r i e s i n the a g g r e g a t e a r e q u i t e s m a l l . T h u s , a t h = 1 , t he 

e q u i l i b r i u m i n te rms o f F i g u r e 1 i s a t p o i n t A . As h d e c l i n e s , t he 

e q u i l i b r i u m ( p ^ , p 2 > p a i r moves a l o n g t he px = g l i n e toward A ' 1 ' . W h i l e 

t h i s b e h a v i o r of ( p ^ , p 2 ) i s s i m i l a r to what happens w i t h N = 0 , t he two 

economies d i f f e r i n o t h e r r e s p e c t s . 

A t h = 1 , the p r e s e n c e o f 30 i n s u r e d i n t e r m e d i a r i e s i m p l i e s 

3/ 

n e g a t i v e t a x e s and i s b e n e f i c i a l i n terms of e x p e c t e d u t i l i t y . — 

I n te rms o f E q u a t i o n ( 2 1 ) , s i n c e u n i n s u r e d i n t e r m e d i a r i e s h o l d 

c u r r e n c y ( n o t e t h a t C / H + R /H < 1) and s t o r e some o f t he c o n s u m p t i o n 

g o o d , the f i r s t and s e c o n d te rms on t he RHS a r e z e r o . I t t u r n s ou t t h a t 

the t h i r d te rm w h i c h i s ~ggV o u t w e i g h s the f o u r t h te rm d e s p i t e t h e f a c t 

t h a t t he l a t t e r i s p o s i t i v e . 

— I n d e e d , a o n c e - f o r - a l l s w i t c h f rom h = 1 and N = 0 to h = 1 , 
N = 30 a t the p a r a m e t e r v a l u e s o f t h i s examp le i s a move t o a P a r e t o 
s u p e r i o r a l l o c a t i o n i f the l i c e n s e s a r e handed ou t to t he c u r r e n t o l d ; 
P(M+B) + NV i s h i g h e r f o r t he N = 30 economy than f o r t he N = 0 economy 
even though P i s l o w e r f o r t he f o rme r t h a n f o r the l a t t e r . 
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AC a l l oCher v a l u e s of h l i s C e d i n T a b l e 2 , Che p r e s e n c e o f 

i n s u r e d i n c e r m e d i a r i e s i s noc b e n e f i c i a l ; f o r a l l . 2 5 ^ h _< . 9 5 , e x p e c t -

ed u t i l i c y i s l o w e r w i c h N = 30 Chan w i c h N = 0 . The r e a s o n i s Chac 

once S < 1 , che h o l d i n g of c u r r e n c y by i n s u r e d i n c e r m e d i a r i e s i s w a s t e -

f u l i n Cerms o f r e s o u r c e s . Bonds and c u r r e n c y h e l d by i n c e r m e d i a r i e s 

a r e e q u i v a l e n t i n Cerms of p a y o f f s (see Che second t e rm on t he RHS o f 

( 2 4 ) ) , b u t r e s o u r c e c o s t s a r e s m a l l e r f o r bonds i f S < 1. I n te rms o f 

t a x e s , t he s e c o n d te rm on t he RHS of (21) i s p o s i t i v e when S < 1 . 

On ly t h i s e f f e c t i s a t work be tween h = .30 and h = . 2 5 . A t 

b o t h t h e s e v a l u e s of h , the e q u i l i b r i u m ( p ^ , p 2 ) p a i r i s a t p o i n t A " i n 

F i g u r e 1 . A t h = . 3 0 , each i n s u r e d i n t e r m e d i a r y i s o p e r a t i n g on the 

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

hood p r o d u c e p r i m a r i l y a s h i f t o f a s s e t s f r om i n s u r e d i n t e r m e d i a r i e s to 

u n i n s u r e d i n t e r m e d i a r i e s , w h i l e l e a v i n g (p^»P2) a n d , h e n c e , r u n a f f e c t e d 

S i n c e r i s u n a f f e c t e d , i n d i v i d u a l s have no inducement to g i v e up a d d i 

t i o n a l amounts of t h e i r c u r r e n c y h o l d i n g s . No te t he s h a r p i n c r e a s e i n 

C / H between h = .30 and h • . 2 5 . I n d e e d , s i n c e ( p ^ , p 2 ) i s c o n s t a n t o v e r 

t h i s range and i n s u r e d i n t e r m e d i a r i e s a r e on the l i n e a r p o r t i o n o f t h e i r 

c o s t c u r v e s , the o n l y n o n z e r o te rm on the RHS o f (21) i s t he s e c o n d 

te r ra . T h i s d e c l i n e s as h d e c l i n e s , w h i c h p r o d u c e s b o t h a d e c l i n e i n 

Caxes and an i n c r e a s e i n e x p e c t e d u t i l i t y . I n d e e d , a l t h o u g h t he e f f e c t 

i s no t r e v e a l e d to f o u r d e c i m a l p l a c e s , the p r i c e l e v e l f a l l s be tween 

h = .30 and h = . 2 5 . Tha t the d e c l i n e i n h may be b e n e f i c i a l i s no t 

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

mode l and they a r e s m a l l e r t he l o w e r i s h . F o r some p a r a m e t e r v a l u e s 

t he g a i n f r om r e d u c i n g the s i z e o f i n s u r e d i n t e r m e d i a r i e s ough t t o 

o f f s e t t he p o t e n t i a l l o s s f rom a d e c r e a s e i n h . 
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A t h = . 2 0 , i n s u r e d i n t e r m e d i a r i e s do no t o p e r a t e a t a l l . I n 

te rms of F i g u r e 1, the e q u i l i b r i u m i s to the l e f t o f A " a l o n g t he l i n e 

px = g . No te t h a t a t h = . 2 5 , i n s u r e d i n t e r m e d i a r i e s do no t h o l d enough 

r e s e r v e s to s u p p o r t a f u r t h e r d e c r e a s e i n h by . 0 5 . T h u s , i n d i v i d u a l s 

must be l u r e d away f rom c u r r e n c y i n t o s a f e i n t e r m e d i a r y d e p o s i t s . T h i s 

r e q u i r e s an i n c r e a s e i n r , w h i c h , i n t u r n , makes Y < 0 . The outcomes 

f o r h <_ . 20 a r e , t h e r e f o r e , i d e n t i c a l to the c o r r e s p o n d i n g T a b l e 1 

r e s u l t s . 

A l t h o u g h we have d i s c o v e r e d h e r e a r a n g e f o r h i n w h i c h a 

o n c e - f o r - a l l move f rom a h i g h e r to a l o w e r v a l u e o f h i s a w e l f a r e -

i m p r o v i n g move, i t i s s t i l l t r u e as i n T a b l e 1 t h a t h = 1 i s a t l e a s t as 

good as any h < 1. A n d , as i n T a b l e 1 , we s t i l l f i n d the p r i c e l e v e l 

i n c r e a s i n g as h d e c l i n e s o v e r most v a l u e s o f h . Where open marke t s a l e s 

i n c r e a s e t he i n t e r e s t r a t e , they i n c r e a s e the s u b s i d y on the r e t u r n on 

s a f e a s s e t s , t h e r e b y i n c r e a s i n g the p r i c e l e v e l and d e c r e a s i n g e x p e c t e d 

u t i l i t y . 

We n e x t t u r n to T a b l e 3 where we d i s p l a y t he r e s u l t s f o r l a r g e 

N o r , what amounts to the same t h i n g , f r e e e n t r y i n t o i n s u r e d i n t e r m e d 

i a t i o n . I n te rms of F i g u r e 1 , f r e e e n t r y i m p l i e s t h a t t he ¥ = 0 l i n e 

fo rms an upper boundary on t he e q u i l i b r i u m (p^,p^) p a i r . Q u a l i t a t i v e l y , 

t he e q u i l i b r i u m (p - , ,P2 ) r o r h = 1 i s on t he Y = 0 l i n e a l i t t l e to t he 

l e f t o f A ' . (We know the e q u i l i b r i u m i s c l o s e t o A ' b e c a u s e S i s c l o s e 

to o n e . ) As h d e c l i n e s , t he e q u i l i b r i u m ( p ^ , P 2 ) p a i r moves a l o n g t he 

Y = 0 l i n e toward A " . A t h = . 35 i t i s a t A " , and t h e n a t l o w e r v a l u e s 

o f h , ou tcomes a r e i d e n t i c a l t o t h o s e i n T a b l e 2 . 

A t h = 1 , we have what m i g h t be a n t i c i p a t e d to be t he main 

s o r t o f d i s t o r t i o n to be c a u s e d by o u r i n s u r a n c e scheme . S u b s t a n t i a l l y 
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d i f f e r e n t amounts of r i s k y a s s e t s a r e h e l d t h a n i n the T a b l e 1 and 

T a b l e 2 e c o n o m i e s . H e r e , the h o l d i n g of r i s k y a s s e t s f o r t he economy i s 

abou t 18 p e r c e n t h i g h e r t h a n i n the economy w i t h o u t i n s u r e d i n t e r m e d i a r i e s . 

Accompan ing t h i s a r e h i g h e r t axes and l o w e r e x p e c t e d u t i l i t y . 

As h d e c l i n e s , the a g g r e g a t e s i z e of i n s u r e d i n t e r m e d i a r i e s 

d e c l i n e s . We f i n d i t somewhat s u r p r i s i n g t h a t e x p e c t e d u t i l i t y d e c l i n e s 

a t abou t t he same r a t e w i t h r e s p e c t to h as i t does i n T a b l e 1 . W h i l e 

d e c l i n e s i n h must as i n T a b l e 1 f o r c e r upward a n d , h e n c e , i n d u c e t oo 

l i t t l e h o l d i n g of c u r r e n c y by i n d i v i d u a l s , one m igh t e x p e c t some o f f 

s e t t i n g g a i n f r om the c o n t r a c t i o n of i n s u r e d i n t e r m e d i a r i e s and t he 

i m p l i e d d e c r e a s e i n s t o r a g e o f t he c o n s u m p t i o n g o o d . T h i s seems no t to 

h a p p e n . 

The r e a s o n i s , p e r h a p s , e x p l a i n a b l e i n te rms o f E q u a t i o n ( 2 1 ) . 

W i t h f r e e e n t r y , the t h i r d and f o u r t h terms on t he RHS a r e z e r o f o r a l l 

h . A t h = 1 the ma in c o n t r i b u t i o n to t a x e s i s f rom the f i r s t t e r m , t h a t 

a t t r i b u t a b l e to too much s t o r a g e o f t he c o n s u m p t i o n g o o d . As h d e c l i n e s , 

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

b e c a u s e 1 + g ^ - px d e c l i n e s . But the s e c o n d te rm need no t d e c l i n e as h 

d e c l i n e s . A l t h o u g h t he r e a l v a l u e o f r e s e r v e s h e l d does d e c r e a s e as h 

d e c r e a s e s , the d e g r e e of d i s t o r t i o n p e r u n i t i n c r e a s e s as t he i n t e r e s t 

r a t e i n c r e a s e s . F i g u r e 1 e x h i b i t s t h e s e e f f e c t s . As t he e q u i l i b r i u m 

p o i n t moves a l o n g ¥ = 0 toward A " , t he d i s t a n c e f r om the 1 / r = g l i n e 

i n c r e a s e s , w h i l e t h a t f r om the px = g l i n e d e c r e a s e s . 

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

F i r s t , w i t h i n t he f r e e - e n t r y economy, h = 1 i s a g a i n a b e t t e r p o s i t i o n 

t h a n any h < 1. (The p r i c e l e v e l i s l o w e r a t h = 1 t h a n a t any h < 1. ) 

S e c o n d , a t any h , a move away f r om f r e e e n t r y to N = 30 i s a w e l f a r e -

i m p r o v i n g move. 
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I I I . C o n c l u d i n g Remarks 

I t i s w i d e l y b e l i e v e d t h a t t he F e d e r a l R e s e r v e by way o f o p e n 

marke t o p e r a t i o n s e x e r t s an i m p o r t a n t e f f e c t on a g g r e g a t e demand w i t h 

open marke t p u r c h a s e s of government s e c u r i t i e s b e i n g e x p a n s i o n a r y and 

open marke t s a l e s c o n t r a c t i o n a r y . What i s the b a s i s f o r t h i s b e l i e f ? 

C e r t a i n l y , t h e r e i s no b r o a d t h e o r e t i c a l p r e s u m p t i o n i n f a v o r 

of i t . In a s e n s e , ou r model s i m p l y makes e x p l i c i t what has b e e n known 

f o r a l o n g t i m e . I n a model w i t h b o t h f i a t money and n o m i n a l government 

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

v e r y s p e c i a l w o r l d wou ld a s i m i l a r e f f e c t be p r o d u c e d by an i n c r e a s e i n 

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

d e c r e a s e i n s u c h a way as to h o l d the sum H + B c o n s t a n t . 

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

b e l i e f . A f t e r a l l , ( i ) does not an open marke t o p e r a t i o n i n c r e a s e t he 

money s u p p l y , and ( i i ) i s i t no t w e l l e s t a b l i s h e d e m p i r i c a l l y t h a t 

i n c r e a s e s i n t he money s u p p l y r e s u l t — a l t h o u g h , p e r h a p s , w i t h a l o n g and 

v a r i a b l e l a g — i n i n c r e a s e s i n the p r i c e l e v e l ? We g r a n t an a f f i r m a t i v e 

answer to t he f i r s t q u e s t i o n f o r some d e f i n i t i o n s o f the money s u p p l y . 

I n d e e d , t he sum o f c u r r e n c y h e l d by i n d i v i d u a l s and d e p o s i t s o f i n s u r e d 

i n t e r m e d i a r i e s , a v e r s i o n o f M ^ , i s an i n c r e a s i n g f u n c t i o n o f h i n ou r 

m o d e l . Bu t as r e g a r d s the s e c o n d q u e s t i o n , we t h i n k t he e v i d e n c e h a s 

been b a d l y m i s i n t e r p r e t e d . 

Some o f t he m i s i n t e r p r e t a t i o n t a k e s t he f o l l o w i n g f o r m : Under 

commodi ty s t a n d a r d s — f o r e x a m p l e , a g o l d s t a n d a r d — e x o g e n o u s i n c r e a s e s 

i n t h e s u p p l y o f the s t a n d a r d commodi ty r e s u l t i n d e c r e a s e s i n i t s 

v a l u e . S i n c e money i n o u r p r e s e n t s y s t e m c o n s i s t s o f M ^ , does i t no t 

f o l l o w t h a t i n c r e a s e s i n ( b r o u g h t abou t no m a t t e r how?) r e s u l t i n 

d e c r e a s e s i n i t s v a l u e ? T h a t the p r e m i s e o f t h i s s u p p o s e d s y l l o g i s m i s 
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presumed to have some i m p l i c a t i o n f o r the e f f e c t s of an open marke t 

o p e r a t i o n i s a s t o u n d i n g . A f t e r a l l , the p r e m i s e i s an i m p l i c a t i o n o f no 

more t h a n the s i m p l e s t p u r e exchange c o m p e t i t i v e g e n e r a l e q u i l i b r i u m 

m o d e l . I n s u c h a m o d e l , i t i s no t s t r a n g e to f i n d t h a t t he e q u i l i b r i u m 

p r i c e o f a good i s a d e c r e a s i n g f u n c t i o n o f t he a g g r e g a t e endowment o f 

t h a t g o o d . Can s u c h an e x p e r i m e n t i n a nonmonetary economy have i m p l i c a 

t i o n s f o r the e f f e c t s of an open market o p e r a t i o n i n n o m i n a l government 

bonds i n a model w i t h v a l u e d f i a t money? 

M o r e o v e r , the d a t a p r o v i d e n o t h i n g l i k e the s o r t o f e x p e r i m e n t s 

c a r r i e d o u t i n t he l a s t s e c t i o n , s o t h a t o t h e r s e e m i n g l y more d i r e c t 

e v i d e n c e i s a l s o s u b j e c t to m i s i n t e r p r e t a t i o n . F o r e x a m p l e , i n p o s t -

W o r l d War I I U . S . d a t a , t h e r e i s no t much v a r i a t i o n i n h . A n d , o f 

c o u r s e , i t i s no t an easy m a t t e r to draw i n f e r e n c e s f rom the v a r i a t i o n 

t h a t i s t h e r e . One must be c o n c e r n e d w i t h s p e c i f y i n g t he government 

r u l e s t h a t g e n e r a t e d the o b s e r v a t i o n s on h and w i t h i n d i v i d u a l s ' v i e w s 

abou t t h o s e government r u l e s . 

Our v i e w , t h e n , i s t h a t t h e r e i s n e i t h e r t h e o r e t i c a l no r 

e m p i r i c a l s u p p o r t f o r t he n o t i o n t h a t F e d e r a l R e s e r v e open marke t p u r 

c h a s e s a r e e x p a n s i o n a r y and t h a t s a l e s a r e c o n t r a c t i o n a r y . 

T h i s i s no t to s a y t h a t we have t he r i g h t d e t a i l e d mode l o f 

open marke t o p e r a t i o n s . We can c e r t a i n l y be a c c u s e d of p r e s e n t i n g a 

model t h a t i s too s i m p l e . I n d e e d , when compared to the s t o r i e s t h a t a r e 

c l a i m e d to u n d e r l i e o t h e r a n a l y s e s , ou r model i s s i m p l e i n s e v e r a l 

r e s p e c t s — f o r e x a m p l e , i n the way i n d i v i d u a l c u r r e n c y demand i s mode led 

and i n t he way i n t e r m e d i a t i o n c o s t s a r e m o d e l e d . But a l t h o u g h s i m p l e , 

ou r model i s l o g i c a l l y c o n s i s t e n t . 
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The a l t e r n a t i v e a n a l y s e s p o s i t demand and s u p p l y f u n c t i o n s . 

U n d e r l y i n g those f u n c t i o n s a r e , s u p p o s e d l y , s o l u t i o n s to c o m p l i c a t e d 

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

4 / 

p r o m i n e n t r o l e . — But t h o s e c o s t s do no t appea r i n t he a n a l y s e s t h a t 

u s e the demand and s u p p l y f u n c t i o n s . A r e t he c o s t s and changes i n them 

o f m ino r i m p o r t a n c e ? Maybe s o , bu t t hen why do e s t i m a t e d v e r s i o n s o f 

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

r e t u r n and why do s a f e government bonds b e a r i n t e r e s t ? We t h i n k any 

r e s p o n s e to s u c h q u e s t i o n s must be a m o d e l i n g e f f o r t t h a t i n f o rm 

r e s e m b l e s o u r s . 

As r e g a r d s s u b s t a n c e , we b e l i e v e two f e a t u r e s d i s p l a y e d by ou r 

model ough t to be t a k e n s e r i o u s l y . F i r s t , i f n o m i n a l government bonds 

b e a r i n t e r e s t , i t i s b e c a u s e t h e i r a b s o r p t i o n imposes r e a l c o s t s . As a 

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

t h e s i z e o f some d i s t o r t i n g a c t i v i t y . I n o u r model t he i n s u r e d i n t e r 

m e d i a r i e s a r e d i s t o r t i n g , and the r e s e r v e r e q u i r e m e n t a l l o w s open m a r k e t 

s a l e s to r e d u c e t h e i r s i z e . I n t h i s r e g a r d we a r e , p e r h a p s , too h a r s h 

on i n s u r e d i n t e r m e d i a r i e s . F o r us they s e r v e a l m o s t no u s e f u l p u r p o s e . 

Bu t i f they a r e made more u s e f u l , t hen bonds w i l l have a more l i m i t e d 

r o l e . On ly by i m p o s i n g a s o r t o f " s e c o n d b e s t " s i t u a t i o n do we s e e any 

hope o f f i n d i n g a b e n e f i c i a l r o l e f o r n o m i n a l government b o n d s . S e c o n d , 

ou r e a r l i e r paper s u g g e s t e d t h a t changes i n the c o m p o s i t i o n o f t he sum 

H + B a r e o f m ino r i m p o r t a n c e i n terms of a g g r e g a t e demand, m i n o r com

p a r e d to t he e f f e c t s o f changes i n t he sum i t s e l f . T h i s p a p e r has shown 

t h a t t h i s c o n c l u s i o n can s u r v i v e i n a model w i t h an i n v e s t m e n t good 

- ' S e e [ 2 ] , [ 4 ] , and [ 5 ] . 



- 29 -

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

o n l y t he H component q u a l i f i e s as a r e s e r v e . Even though the l e v e l o f 

i n v e s t m e n t and the amount o f i n s u r e d d e p o s i t s r e s p o n d i n t h e e x p e c t e d 

way to t he c o m p o s i t i o n o f the sum H + B , i t i s t he sum r a t h e r t h a n t he 

c o m p o s i t i o n of the sura w h i c h i s i m p o r t a n t f o r a g g r e g a t e demand. 

V iewed as a c o u n t e r - e x a m p l e , ou r mode l shows t h e r e i s no 

g e n e r a l r e s u l t t o t he e f f e c t t h a t open marke t p u r c h a s e s a r e e x p a n s i o n a r y 

and open marke t s a l e s c o n t r a c t i o n a r y . 



T a b l e 1 
No I n s u r e d I n t e r m e d i a r i e s 

h EU i P / P I 
P l P 2 

I C /H R / H V M i V 

. 0 0 2 0 . 4 .00 1 .0000 .000 . 7 2 2 .361 3 . 1 8 .915 1 .00 

. 95 2 0 . 4 .00 1 .0000 . 0 0 0 . 7 2 2 .361 3 . 1 8 .963 — 1 .00 — 

. 90 2 0 . 3 .04 1 .0010 .002 . 7 2 2 .361 3 . 1 8 1 .000 — . 9 8 — 

. 85 1 9 . 7 .17 1 .0042 .012 . 7 2 0 . 362 3 . 1 6 1 .000 — . 9 3 — 

. 80 1 9 . 1 . 3 0 1 .0073 .028 . 7 1 8 . 362 3 . 1 5 1 .000 — . 87 

. 75 1 8 . 5 .44 1 .0103 .051 . 7 1 6 . 3 6 3 3 . 1 4 1 .000 — . 82 — 

. 70 1 7 . 8 .59 1 .0131 .081 . 7 1 4 . 3 6 3 3 . 1 2 1.000 — . 77 — 

. 65 1 7 . 1 . 7 3 1 .0159 .117 . 712 .364 3 . 1 0 1 .000 — .71 — 

. 6 0 1 6 . 3 . 8 8 1 .0186 .161 . 7 1 0 .364 3 . 0 8 1 .000 . 6 6 

. 5 5 1 5 . 4 1.04 1 .0211 .212 .707 . 3 6 5 3 . 0 7 1 .000 — . 60 — 

. 5 0 1 4 . 5 1 .20 1 .0235 .270 . 7 0 5 . 3 6 5 3 . 0 5 1 .000 — . 5 5 — 

. 4 5 1 3 . 5 1 .36 1 .0258 .336 . 7 0 3 .366 3 . 0 3 1 .000 — . 49 — 

. 4 0 1 2 . 5 1.52 1 .0280 .410 . 7 0 1 .367 3 . 0 0 1 .000 .44 

. 35 1 1 . 4 1.69 1 .0301 .491 . 6 9 8 .367 2 . 9 8 1 .000 — . 38 — 

. 3 0 1 0 . 2 1.86 1 .0320 .580 .696 .368 2 . 9 6 1 .000 — . 3 3 — 

. 2 5 9 . 0 2 . 0 3 1 .0338 .676 . 6 9 3 .368 2 . 9 3 1 .000 — . 27 — 

. 20 7 .6 2 . 2 1 1 .0355 .780 . 6 9 1 .369 2 . 9 1 1 .000 .22 

. 15 6 . 3 2 . 3 8 1 .0370 .892 . 6 8 9 .370 2 . 8 8 1 .000 — .16 — 

. 10 4 . 8 2 . 5 6 1 .0385 1 .012 . 6 8 6 .370 2 . 8 5 1 .000 — .11 — 

. 05 3 . 2 2 . 7 4 1 .0398 1 .139 .684 .371 2 . 8 3 1 .000 — . 05 — 



T a b l e 2 
T h i r t y I n s u r e d I n t e r m e d i a r i e s 

h EU i P / P T 
P l P 2 

I C / H R / H V M i V 

1 .00 2 0 . 5 .00 1 .0018 - . 0 0 6 . 722 .361 3 . 1 8 .917 .071 1 .10 .0029 
. 9 5 2 0 . 1 .10 1 .0042 .000 .721 .361 3 .17 .926 .074 1 .06 . 0028 
.90 1 9 . 5 . 23 1 .0072 .014 .719 .362 3 . 1 6 .922 .078 1 .00 .0026 
. 85 1 8 . 9 .36 1 .0101 . 0 3 3 .717 .362 3 .14 .917 .083 . 9 5 .0024 

. 8 0 1 8 . 2 .50 1 .0129 .060 .715 . 3 6 3 3 . 1 3 .912 . 0 8 8 .89 .0022 

. 75 1 7 . 5 . 65 1 .0156 . 0 9 3 . 7 1 3 . 3 6 3 3 .11 .906 .094 .84 .0020 

. 7 0 1 6 . 7 .80 1 .0182 . 1 3 3 .711 .364 3 . 1 0 .900 .100 . 7 8 . 0018 

. 65 1 5 . 9 . 95 1 .0207 .181 .709 . 3 6 5 3 . 0 8 .892 .108 . 73 .0015 

. 6 0 1 5 . 0 1 .10 1 .0230 .235 .706 . 3 6 5 3 . 0 6 .883 .117 .67 . 0 0 1 3 

. 55 1 4 . 1 1 .26 1 .0252 .297 .704 .366 3 .04 .873 .127 . 6 2 .0011 

.50 1 3 . 1 1.43 1 .0273 .367 .702 .366 3 . 0 2 .860 .140 . 5 7 .0009 

. 45 1 2 . 0 1.59 1 .0293 .444 .700 .367 2 . 9 9 .845 . 1 5 5 . 51 .0006 

.40 10 .9 1 .76 1 .0311 . 5 2 8 .697 .367 2 .97 .826 .174 . 4 6 .0004 

. 35 9 .7 1 .93 1 .0329 .621 .695 .368 2 . 9 5 .802 .198 .40 . 0002 

. 3 0 8 . 9 2 . 0 4 1 .0339 .684 .693 .368 2 . 9 3 .827 . 1 7 3 .34 . 0000 

. 2 5 8 . 9 2 . 0 4 1 .0339 .680 .693 .368 2 . 9 3 . 992 .008 .27 . 0000 

.20 7 .6 2 . 2 1 1 .0355 .780 .691 .369 2 . 9 1 1 .000 .22 

. 15 6 . 3 2 . 3 8 1 .0370 .892 .689 . 3 7 0 2 .88 1 .000 - - . 1 6 — 

. 10 4 . 8 2 . 5 6 1 .0385 1 .012 .686 .370 2 . 8 5 1 .000 - - .11 — 

. 05 3 . 2 2 .74 1 .0398 1 .139 .684 .371 2 . 8 3 1.000 — . 05 — 



T a b l e 3 
F r e e E n t r y I n t o I n s u r e d I n t e r m e d i a t i o n 

h EU i P / P T P l p 2 I C / H R / H V M i V 

.00 1 9 . 0 . 2 9 1 .0204 .202 . 749 .331 3 . 7 7 .812 .188 1 .14 .0 

. 9 5 1 8 . 5 . 4 2 1 .0223 .207 . 7 4 5 .334 3 . 7 1 .805 . 1 9 5 1 .09 .0 

.90 1 7 . 8 . 5 5 1 .0240 .218 .740 .337 3 .64 .797 . 2 0 3 1 .03 .0 

. 8 5 1 7 . 2 .69 1 .0255 . 2 3 5 .736 .340 3 . 5 8 .789 .211 .98 .0 

. 8 0 1 6 . 5 . 8 3 1 .0270 . 2 5 8 . 732 . 3 4 3 3 . 5 2 .779 .221 . 9 2 .0 

. 75 1 5 . 7 .97 1 .0283 .288 .727 .346 3 . 4 5 .769 .231 .87 .0 

. 7 0 1 4 . 9 1 .11 1 .0295 . 3 2 4 . 7 2 3 .349 3 . 3 8 .757 . 2 4 3 . 81 .0 

. 6 5 1 4 . 0 1.26 1 .0305 .367 . 7 1 8 . 352 3 . 3 1 .744 .256 .76 .0 

.60 1 3 . 1 1 .41 1 .0315 .417 .713 . 3 5 5 3 .24 .728 . 272 . 7 0 .0 

. 5 5 1 2 . 2 1.56 1 .0323 . 4 7 3 .708 .358 3 . 1 6 .710 .290 .64 .0 

. 5 0 1 1 . 1 1.71 1 .0330 .537 .704 .362 3 . 0 9 .688 . 312 .59 .0 

. 4 5 1 0 . 0 1 .87 1 .0335 .607 . 699 .365 3 . 0 1 .662 .338 . 5 3 . 0 

.40 8 . 9 2 . 0 3 1 .0340 . 6 8 5 .694 . 3 6 8 2 . 9 4 .629 .371 . 4 8 . 0 

. 35 8 . 8 2 . 0 4 1 .0340 .688 . 6 9 3 .368 2 . 9 3 .708 .292 . 41 . 0 

.30 8 . 9 2 . 0 4 1 .0339 .684 . 6 9 3 .368 2 . 9 3 .827 . 1 7 3 .34 . 0 

. 25 8 . 9 2 . 0 4 1 .0339 .680 . 6 9 3 .368 2 . 9 3 .992 .008 .27 . 0 

. 2 0 7 .6 2 . 2 1 1 .0355 .780 .691 .369 2 . 9 1 1.000 __ . 22 

. 15 6 . 3 2 . 3 8 1 .0370 .892 .689 .370 2 . 8 8 1 .000 — .16 

. 1 0 4 . 8 2 . 5 6 1 .0385 1 .012 .686 .370 2 . 8 5 1 .000 — . 11 

. 05 3 . 2 2 .74 1 .0398 1 .139 .684 .371 2 . 8 3 1 .000 — . 05 — 
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F i g u r e 1 

A t t a i n a b l e and E q u i l i b r i u m C o n t i n g e n t C l a i m s P r i c e s 

Not 



A p p e n d i x 

P r o o f o f P r o p o s i t i o n 1 . Under t he h y p o t h e s e s o f t he p r o p o s i t i o n , 

we may w r i t e the RHS o f (18) as 

F ( V ) = /<f>(s,V)ds + <j>0 

where <}>Q i s a c o n s t a n t and <J> i s the f u n c t i o n o f s w h i c h i s i n t e g r a t e d i n 

( 1 8 ) . F o r a f i x e d s , (|>(s,V) c o n s i s t s o f two c o n n e c t e d l i n e s e g m e n t s : 

!

0 f o r V < V 
_ 

p ( s ) ( l - a ) V f o r V > V 

where V , w h i c h may be p o s i t i v e o r n e g a t i v e , s a t i s f i e s z x ( s ) + P(R+b-D) + 

( l - Y ) V = 0 . 

I t f o l l o w s t h a t F ( V ) i s c o n t i n u o u s and monotone i n c r e a s i n g f o r 

a l l V . M o r e o v e r , f o r f i x e d s and any > V ^ , 

<Ks,v2) - • ( s , v 1 ) < P ( s ) ( i - y ) ( v 2 - v 1 ) 

s o t h a t 

F ( V 2 ) - FCvp = / [ < i , ( s , V 2 ) - ( t . ( s , V 1 ) ] d s < ( l - Y ) ( l + g 0 ) ( V 2 - V 1 ) 

where the l a s t i n e q u a l i t y f o l l o w s f r om i n e q u a l i t y (16) . S i n c e (1 -y ) (1+gQ) < 1 

by a s s u m p t i o n , P r o p o s i t i o n 1 i s an immed ia te c o n s e q u e n c e . 

P r o o f o f P r o p o s i t i o n 2 . P a r t s (b) and (c ) a r e immed ia te f r om 

P r o p o s i t i o n 1 and t he i n e q u a l i t y F ( 0 ) < (PD)H' , w h i c h h o l d s w i t h s t r i c t 

i n e q u a l i t y i f gPD > y and w i t h s t r i c t e q u a l i t y i f gPD < y . 

To b e g i n t he p r o o f o f p a r t ( a ) , i t i s h e l p f u l t o d e f i n e n ( s ) = 

(3~cc)x(s) - ( 1 - a ) and to make t he dependence o f F ( V ) on D e x p l i c i t by 

d e f i n i n g ]j>(V,D) to be the RHS of ( 1 9 ) . 



I t f o i l o w s t h a t 

!

(PD)4' f o r 0 < BPD < y 

(PD)>f - g ; L ( 3 P D - y ) Z f o r BPD > y . 

I t i s i m m e d i a t e , t h e n , t h a t f o r ? > 0 , D i s u n i q u e and s a t i s f i e s BPD > y 

and 4>(0,D) > 0 . 

Our f i r s t t a s k i s to p rove t h a t f o r any D' > D, jJ>(V,D') " 

j£ (V,D) < 0 f o r each V ^> 0. ( T h i s i m p l i e s t h a t any D t h a t m a x i m i z e s t he 

s o l u t i o n t o V = F (V ) i s no g r e a t e r t h a n D.) 

F o r any V > 0 , l e t S ' be t he s e t o f s t a t e s f o r w h i c h P D ' n ( s ) + 

( l - y ) V > 0 and l e t S be the s e t f o r w h i c h PD + ( l - y ) V > 0 . From D 1 > D , 

we have S ' c S - T h e r e f o r e , 

i ( V . D ' ) - <£(V,D) < ( P D , - P D ) / S , p ( s ) n ( s ) d s -

[ G ( B P D ' ) - G ( B P D ) ] - ( P D ' - P D ) ( B - l / r ) < 

( P D ' - P D ) / p ( s ) m a x [ n ( s ) , 0 ] d s - [ G ( B P D ' ) - G ( 0 P D ) ] -

( P D ' - P D ) ( $ - l / r ) = ^ ( 0 , D ' ) - 1 ( 0 , D ) < 0 . 

T h i s shows t h a t any D >̂  0 t h a t i m p l i e s a m a x i m a l s o l u t i o n V to 

V = ^ ( V , D ) i s i n t he i n t e r v a l ( 0 , D ] . T h e r e f o r e , t he s o u g h t - a f t e r s o l u 

t i o n i s t he s o l u t i o n to t h e f o l l o w i n g p r o b l e m : choose D e [ 0 , D ] t o m a x i 

m i z e the s o l u t i o n to V = ^ ( V , D ) . T h i s p r o b l e m has a s o l u t i o n , b e c a u s e 

s i n c e 4>(V,D) i s a c o n t i n u o u s f u n c t i o n o f D, the s o l u t i o n V t o V = jJ>(V,D) 

i s a c o n t i n u o u s f u n c t i o n o f D. 
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