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

T h i s p a p e r i s abou t a u s e f u l way o f t a k i n g a c c o u n t o f f r i c t i o n s i n 

a s s e t p r i c i n g and m a c r o e c o n o m i c s . I s t a r t by n o t i n g t h a t c o m p l e t e 

f r i c t i o n l e s s m a r k e t s mode ls have a number o f e m p i r i c a l d e f i c i e n c i e s . Then I 

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

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

f r i c t i o n s . These mode ls a r e q u a n t i t a t i v e l y a t t r a c t i v e and c o m p u t a t i o n a l l y 

f e a s i b l e and have t h e p o t e n t i a l t o overcome many o r a l l o f t h e e m p i r i c a l 

d e f i c i e n c i e s o f c o m p l e t e f r i c t i o n l e s s m a r k e t s m o d e l s . By q u a n t i t a t i v e l y 

a t t r a c t i v e I mean t h a t t h e s e mode ls can be c a l i b r a t e d u s i n g macro and m i c r o 

d a t a i n t h e same way a s t he s t a n d a r d r e p r e s e n t a t i v e a g e n t g r o w t h model o f 

B r o c k - M i r m a n i s u s e d f o r s t u d y i n g g r o w t h , b u s i n e s s c y c l e s w i t h and w i t h o u t 

money, a s s e t p r i c i n g , e t c . The i n c o m p l e t e m a r k e t s model c a n a l s o d i f f e r 

s i g n i f i c a n t l y f r om the c o m p l e t e f r i c t i o n l e s s m a r k e t s model on some i m p o r t a n t 

p o l i c y q u e s t i o n s . 

The mode ls a r e o f t he Bew ley [ u n d a t e d , 1 9 8 4 ] , L u c a s [ 1 9 8 0 ] , and L u c a s 

and P r e s c o t t [1974] t y p e and c o n t a i n a l a r g e number o f i n f i n i t e l y l i v e d 

a g e n t s s u b j e c t t o i d i o s y n c r a t i c s h o c k s to e a r n i n g s a n d / o r t a s t e s w h i c h 

c a n n o t be i n s u r e d a g a i n s t . T h i s i s the marke t i n c o m p l e t e n e s s . E v e n i f a l l 

a g e n t s a r e i d e n t i c a l e x - a n t e , t h e y w i l l become h e t e r o g e n e o u s e x - p o s t . 

B e c a u s e t he mode ls have h e t e r o g e n e i t y t h e y c a n a l s o accommodate o t h e r 

f r i c t i o n s l i k e b o r r o w i n g / l i q u i d i t y c o n s t r a i n t s . B e c a u s e o f t he l a r g e number 

o f a g e n t s and i n d e p e n d e n t r i s k s t h e r e may be l i t t l e o r no a g g r e g a t e 

u n c e r t a i n t y . These mode ls c a p t u r e t he n o t i o n t h a t u n c e r t a i n t y a t t he 

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

l e v e l . 

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

f o r a v a r i e t y o f e m p i r i c a l i s s u e s i n c l u d i n g t he f o l l o w i n g : ( i ) v a r i a b i l i t y 

and comovement o f i n d i v i d u a l c o n s u m p t i o n s and a g g r e g a t e c o n s u m p t i o n , ( i i ) 

w e a l t h and income d i s t r i b u t i o n s , ( i i i ) p o r t f o l i o c o m p o s i t i o n s a t d i f f e r e n t 

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

c a p i t a l a c c u m u l a t i o n , ( v i ) t a x a t i o n . 

2 . EMPIRICAL D E F I C I E N C I E S OF THE COMPLETE FRICTIONLESS MARKETS MODEL 

The f o l l o w i n g a r e w e l l known i m p l i c a t i o n s o f t he c o m p l e t e f r i c t i o n l e s s 

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

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

and w i t h p e r c a p i t a c o n s u m p t i o n , ( i i ) each i n d i v i d u a l ' s c o n s u m p t i o n s h o u l d 

v a r y a s much a s any one e l s e ' s and a s much a s p e r c a p i t a c o n s u m p t i o n ( i f 

i n d i v i d u a l s ' r i s k a v e r s i o n c o e f f i c i e n t s a r e no t too d i f f e r e n t ) , ( i i i ) an 

i n d i v i d u a l ' s p o s i t i o n i n w e a l t h d i s t r i b u t i o n s h o u l d no t v a r y much o v e r t ime 

o r a c r o s s s t a t e s ( i f i n d i v i d u a l s ' r i s k a v e r s i o n c o e f f i c i e n t s a r e n o t t oo 

d i f f e r e n t ) , ( i v ) e v e r y i n d i v i d u a l s h o u l d h o l d some amount o f r i s k y a s s e t s 

w i t h f a v o r a b l e r e t u r n s . I f i n d i v i d u a l s ' r i s k a v e r s i o n c o e f f i c i e n t s a r e no t 

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

(v ) t h e r e i s no r o l e f o r a s s e t t r a d i n g and no p r e d i c t i o n s r e g a r d i n g 

t r a n s a c t i o n s vo lumes and t r a n s a c t i o n s v e l o c i t i e s o f d i f f e r e n t a s s e t s , ( v i ) 

t he r i s k - f r e e r a t e i s t oo h i g h and t he e q u i t y premium i s t oo low. 

A i y a g a r i [1993] d e s c r i b e s i n some d e t a i l t h e d e r i v a t i o n o f t he above 

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

3 . GROWTH MODEL WITH UNINSURED IDIOSYNCRATIC SHOCKS 

C o n s i d e r an economy w i t h a con t i nuum o f i n f i n i t e l y l i v e d a g e n t s o f 
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measure u n i t y who r e c e i v e i d i o s y n c r a t i c s h o c k s t o t h e i r l a b o r endowments. 

L e t 1 .̂ d e n o t e an i n d i v i d u a l ' s l a b o r endowment and suppose t h a t i t i s i . i . d . 

a c r o s s a g e n t s , and f o l l o w s some Markov p r o c e s s o v e r t i m e . We n o r m a l i z e p e r 

c a p i t a l a b o r endowment to u n i t y s o t h a t E t l ^ . ) = 1. T h e r e a r e no a g g r e g a t e 

s h o c k s . We d e s c r i b e t he s t e a d y s t a t e o f s u c h an economy w i t h o u t i n s u r a n c e 

m a r k e t s bu t w i t h t r a d i n g i n r i s k - f r e e a s s e t s - c a p i t a l , government deb t and 

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

i n d i v i d u a l ' s c o n s u m p t i o n , income and w e a l t h b u t p e r c a p i t a v a r i a b l e s and 

c r o s s s e c t i o n d i s t r i b u t i o n s w i l l be c o n s t a n t o v e r t i m e . 

L e t c t > a^., w, r , and T d e n o t e an i n d i v i d u a l ' s c o n s u m p t i o n i n p e r i o d t , 

an i n d i v i d u a l ' s a s s e t s a t t he b e g i n n i n g o f p e r i o d t , t he wage r a t e , r e t u r n 

on a s s e t s , and t he lump sum t a x , r e s p e c t i v e l y . The t y p i c a l consumer 

CO 

m a x i m i z e s t he e x p e c t e d d i s c o u n t e d sum o f u t i l i t i e s o f c o n s u m p t i o n Eg ^ = 0 

(1+p) *" U ( c t ) s u b j e c t t o : 

( 3 . 1 ) c t + a t + 1 ^ w l t + ( l + r ) a t - x, a t £ - d . 

I n ( 3 . 1 ) , d i s a b o r r o w i n g l i m i t . 

L e t K be t he p e r c a p i t a c a p i t a l s t o c k , N t he p e r c a p i t a l a b o r i n p u t , 

and l e t f ( K , N ) be a s t a n d a r d n e o c l a s s i c a l a g g r e g a t e p r o d u c t i o n f u n c t i o n . 

No te t h a t N e q u a l s u n i t y i n e q u i l i b r i u m . T h e n , f r o m p r o d u c e r p r o f i t 

m a x i m i z a t i o n we h a v e , 

( 3 . 2 a ) r = f . ( K , l ) - 5 , 

( 3 . 2 b ) w = f 2 ( K , l ) , 

where 5 i s t he d e p r e c i a t i o n r a t e o f c a p i t a l . 

L e t G d e n o t e p e r c a p i t a government c o n s u m p t i o n and l e t B d e n o t e p e r 

c a p i t a government d e b t . Then t he government budge t c o n s t r a i n t i s g i v e n by 

( 3 . 3 ) G + r B = T 

L e t A d e n o t e p e r c a p i t a a s s e t s h e l d by c o n s u m e r s . I n a s t e a d y s t a t e 
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e q u i l i b r i u m o f t h i s economy we must have 

( 3 . 4 ) A = K + B. 

The s t e a d y s t a t e o f t h i s economy i s c h a r a c t e r i z e d by an i n t e r e s t r a t e 

r* w h i c h s o l v e s 

( 3 . 5 ) <x*(r ;G,d+B) = ( c ( r ) , 

where a * ( r , . ) i s t he p e r c a p i t a a s s e t s d e s i r e d by consumers (ne t o f 

government d e b t ) a s a f u n c t i o n o f t he i n t e r e s t r a t e and K ( T ) i s t he p e r 

c a p i t a c a p i t a l e x p r e s s e d a s a f u n c t i o n o f t he i n t e r e s t r a t e * . 

The s t e a d y s t a t e d e t e r m i n a t i o n under i n c o m p l e t e m a r k e t s (IM) i s shown 

i n f i g u r e 1 and i s marked IM. The c r u c i a l f e a t u r e o f t h i s p i c t u r e i s t h a t 

a * ( r ; G , d + B ) t e n d s to i n f i n i t y as r a p p r o a c h e s t he t i m e p r e f e r e n c e r a t e p 

f r om b e l o w . The i n t u i t i o n b e h i n d t h i s i s t h a t when r e q u a l s p t he consumer 

wou ld l i k e t o m a i n t a i n a smooth m a r g i n a l u t i l i t y o f c o n s u m p t i o n p r o f i l e . 

However , s i n c e t h e r e i s some p r o b a b i l i t y o f r e c e i v i n g a l o n g s t r i n g o f low 

l a b o r endowment s h o c k s , t he o n l y way f o r t he consumer to m a i n t a i n a smooth 

m a r g i n a l u t i l i t y o f c o n s u m p t i o n p r o f i l e w o u l d be t o have an i n f i n i t e l y l a r g e 

amount o f a s s e t s . No te a l s o t h a t under i n c o m p l e t e m a r k e t s , due t o t h e 

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

E q u a t i o n ( 3 . 5 ) i s o b t a i n e d i n t h e f o l l o w i n g way. We can u s e ( 3 . 2 a ) to 
d e f i n e K a s a f u n c t i o n o f r w h i c h i s t he r i g h t s i d e o f ( 3 . 5 ) . A l s o , ( 3 . 2 a 
and b) can be u s e d t o w r i t e w a s a f u n c t i o n o f r . L e t t h i s be d e n o t e d w ( r ) . 
Then , r e w r i t e t h e c o n s u m e r ' s budge t c o n s t r a i n t by s u b s t i t u t i n g f o r t a x e s x 
f r om ( 3 . 3 ) i n t o ( 3 . 1 ) and d e f i n i n g a * t = a f c - B. T h i s l e a d s t o t he f o l l o w i n g 

f o r m u l a t i o n o f t he c o n s u m e r ' s budge t c o n s t r a i n t , c^. + a * ^ . + j - w ( r ) l j . + 

( l + r ) a * t - G , a * t fc - d - B. The s t e a d y s t a t e e q u i l i b r i u m c o n d i t i o n i n t he 

a s s e t marke t i s now g i v e n by A * = K. The s o l u t i o n t o t h e c o n s u m e r ' s p r o b l e m 
y i e l d s a d e c i s i o n r u l e f o r a s s e t a c c u m u l a t i o n : a * ^ . + ^ = a ( a * ^ , l ^ . , r , G , d + B ) . 

T h i s d e c i s i o n r u l e c a n be u s e d t o g e t h e r w i t h t he Markov p r o c e s s f o r t he 
l a b o r endowment shock t o c a l c u l a t e t he s t a t i o n a r y d i s t r i b u t i o n o f a s s e t s , 
d e n o t e d by H ( a * ; r , G , d + B ) . T h i s s t a t i o n a r y d i s t r i b u t i o n t h e n i m p l i e s an 
e x p r e s s i o n f o r p e r c a p i t a a s s e t s (ne t o f government d e b t ) , A * = J" a *dH = 
a * ( r ; G , d + B ) . T h i s i s t he l e f t s i d e o f ( 3 . 5 ) . 
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a s s e t s o v e r and above t he c r e d i t l i m i t to b u f f e r e a r n i n g s s h o c k s e v e n when r 

i s l e s s t h a n p . T h i s wou ld no t be t h e c a s e u n d e r c o m p l e t e m a r k e t s . 

FIGURE 1 HERE 

Under c o m p l e t e m a r k e t s (CM) t he i d i o s y n c r a t i c l a b o r endowment shock 

wou ld be f u l l y i n s u r e d a g a i n s t and e f f e c t i v e l y t h e r e w o u l d be no u n c e r t a i n t y 

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

by t h e d o t t e d l i n e i n f i g u r e 1, l e a d i n g to t he s t e a d y s t a t e marked CM. T h i s 

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

r u l e . 

C a l i b r a t i o n : The above model c a n be c a l i b r a t e d i n t he same way a s 

r e p r e s e n t a t i v e a g e n t mode ls a r e . One c a n u s e d a t a on f a c t o r s h a r e s to 

c a l i b r a t e t he p r o d u c t i o n f u n c t i o n , use d a t a on G, B, and T , and e s t i m a t e s 

f o r 6 and p r e f e r e n c e p a r a m e t e r s . A key f e a t u r e o f t h i s model i s t h a t i n 

a d d i t i o n to t h e u s u a l macro d a t a one a l s o needs t o u s e m i c r o d a t a o n , s a y , 

e a r n i n g s , i n o r d e r to c a l i b r a t e t he 1 .̂ p r o c e s s . 

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

(1) I n d i v i d u a l and p e r c a p i t a c o n s u m p t i o n : The f o l l o w i n g q u a n t i t a t i v e 

examp le t a k e n f r om A i y a g a r i [1992a] i n d i c a t e s t h e v a r i a b i l i t i e s o f 

i n d i v i d u a l c o n s u m p t i o n , income and a s s e t s . The examp le assumes a c o n s t a n t 

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

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

l a b o r endowment shock ( e q u i v a l e n t l y , f o r t he l o g a r i t h m o f e a r n i n g s ) w i t h 

s e r i a l c o r r e l a t i o n d e n o t e d by p g and c o e f f i c i e n t o f v a r i a t i o n ( c . v . ) d e n o t e d 

a * e . I n t h i s examp le we assume t h a t (c r^ .p^ . f i ) = ( . 2 , . 6 , 3 ) . 

c o n s u m p t i o n n e t income g r o s s income a s s e t s 

c . v . 0 . 1 2 0 .21 0 . 2 7 0 . 6 2 

The key p o i n t s t o n o t e a r e t he f o l l o w i n g . I n d i v i d u a l c o n s u m p t i o n v a r i e s 
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abou t t e n t i m e s a s much a s U. S . p e r c a p i t a c o n s u m p t i o n . S i n c e t he model 

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

e a c h o t h e r and w i t h p e r c a p i t a c o n s u m p t i o n (wh i ch i s c o n s t a n t ) . I f one were 

t o i n t r o d u c e some a g g r e g a t e s h o c k s i n t o t h e model t h e n i t wou ld be p o s s i b l e 

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

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

c o n s u m p t i o n . S i n c e t he c r o s s - s e c t i o n d i s t r i b u t i o n s c o i n c i d e w i t h t he l o n g 

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

w e a l t h have o b v i o u s i m p l i c a t i o n s f o r w e a l t h and income d i s t r i b u t i o n s . 

(2) W e a l t h and income d i s t r i b u t i o n s : The model n a t u r a l l y g e n e r a t e s g r e a t e r 

d i s p e r s i o n i n w e a l t h t h a n i n income and skewness i n t he w e a l t h d i s t r i b u t i o n . 

B o t h o f t h e s e f e a t u r e s a r e q u a l i t a t i v e l y c o n s i s t e n t w i t h t h e d a t a . A i y a g a r i 

[1992a] c o n t a i n s some q u a n t i t a t i v e i l l u s t r a t i o n s o f t h e s e f e a t u r e s . 

(3) P r e c a u t i o n a r y s a v i n g and c a p i t a l a c c u m u l a t i o n : As can be s e e n i n f i g u r e 

1, t he s t e a d y s t a t e w i t h i n c o m p l e t e m a r k e t s i s c h a r a c t e r i z e d by a l o w e r 

i n t e r e s t r a t e and h i g h e r c a p i t a l a s compared to t he c o m p l e t e m a r k e t s c a s e . 

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

i n c r e m e n t i n t he s a v i n g r a t e may be a t t r i b u t e d to p r e c a u t i o n a r y s a v i n g . The 

f o l l o w i n g q u a n t i t a t i v e example t a k e n f r o m A i y a g a r i [1992a] shows how 

i m p o r t a n t p r e c a u t i o n a r y s a v i n g may b e . 

( c r e , P e , M ) 

( . 2 , 0 , 1 ) 

( . 2 , - 6 , 3 ) 

( . 4 , . 6 , 3 ) 

( - 4 , . 9 , 5 ) 

r e d u c t i o n i n n e t 

r e t u r n to c a p i t a l 
0 

.3% 

1.4% 

4 .5% 

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

s a v i n g r a t e 
0 

.6% 

3% 

14% 

As can be s e e n f r om the above t a b l e , p e r s i s t e n c e i n e a r n i n g s and r i s k 

a v e r s i o n c a n have a s t r o n g impac t on t h e s a v i n g r a t e . P e r s i s t e n c e i s 
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i m p o r t a n t b e c a u s e what m a t t e r s to t he i n d i v i d u a l i s v a r i a b i l i t y i n permanent 

i ncome, and more p e r s i s t e n c e i m p l i e s g r e a t e r v a r i a b i l i t y i n permanent 

i ncome. 

(4) A s s e t r e t u r n s and a s s e t marke t t r a n s a c t i o n s : In A i y a g a r i and G e r t l e r 

[1991] a v e r s i o n o f t h i s model was u s e d to s t u d y a s s e t r e t u r n s and a s s e t 

marke t t r a n s a c t i o n s . I f we assume t h a t t h e r e i s no c a p i t a l and i n t e r p r e t d+B 

a s r e p r e s e n t i n g l i q u i d a s s e t s t h e n t he r i s k - f r e e r a t e w i l l e q u a l RF (see 

f i g u r e 1) and w i l l be l o w e r t h a n what i t w o u l d be under c o m p l e t e m a r k e t s . I f 

we now i n t r o d u c e a n o t h e r a s s e t i n t o t he model w h i c h i s c o s t l y to t r a d e t h e n 

t he r e t u r n on t h i s a s s e t must be h i g h e r due to a t r a n s a c t i o n / l i q u i d i t y 

premium. The t y p i c a l i n d i v i d u a l u s e s t he low r e t u r n l i q u i d a s s e t t o b u f f e r 

e a r n i n g s s h o c k s and o n l y o c c a s i o n a l l y buys o r s e l l s t he h i g h r e t u r n i l l i q u i d 

a s s e t . As a consequence t he model n a t u r a l l y g e n e r a t e s a h i g h e r t r a n s a c t i o n s 

v e l o c i t y f o r t he l i q u i d a s s e t r e l a t i v e t o t he i l l i q u i d a s s e t . The 

q u a n t i t a t i v e e x e r c i s e s i n A i y a g a r i and G e r t l e r [1991] i n d i c a t e t h a t t he 

t r a n s a c t i o n v e l o c i t y o f t he l i q u i d a s s e t c a n be abou t 10 t o 20 t i m e s t h a t o f 

t he i l l i q u i d a s s e t , w h i c h i s c o n s i s t e n t w i t h t he d a t a on t h e r e l a t i v e 

t u r n o v e r r a t e s o f bank money marke t f u n d s and s t o c k s . When t h e r e a r e f i x e d 

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

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

have r e l a t i v e l y more i l l i q u i d a s s e t s compared t o p e o p l e a t t he low end o f 

t he w e a l t h d i s t r i b u t i o n . T h i s i s q u a l i t a t i v e l y c o n s i s t e n t w i t h t he d a t a . 

(5) C a p i t a l t a x a t i o n : An i n t e r e s t i n g p o l i c y i m p l i c a t i o n o f t h e c o m p l e t e 

m a r k e t s model i s t h a t under Ramsey t a x a t i o n the o p t i m a l c a p i t a l income t a x 

r a t e i s z e r o i n t he l o n g r u n (Chamley 1 9 8 6 ) . L u c a s [1990a] a r g u e d t h a t f o r 

t he U. S . t he w e l f a r e g a i n s o f s w i t c h i n g t o z e r o c a p i t a l income t a x a t i o n a r e 

q u i t e l a r g e . The i n c o m p l e t e m a r k e t s model s u g g e s t s o t h e r w i s e . The o p t i m a l 
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c a p i t a l income t a x r a t e i s a l w a y s p o s i t i v e ( s e e A i y a g a r i 1992b ) . 

C o n s e q u e n t l y , s w i t c h i n g to z e r o c a p i t a l income t a x a t i o n may w e l l i n v o l v e 

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

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

o p t i m a l i t y under Ramsey t a x a t i o n r e q u i r e s t h a t t he p r e - t a x r e t u r n on c a p i t a l 

e q u a l t h e t i m e p r e f e r e n c e r a t e . B e c a u s e o f i n c o m p l e t e m a r k e t s t h e o n l y way 

t o s u p p o r t t h i s i s b y a t a x on c a p i t a l income s i n c e , i n t he a b s e n c e o f s u c h 

a t a x , t he r e t u r n t o c a p i t a l w i l l a l w a y s be l e s s t h a n t he t i m e p r e f e r e n c e 

r a t e . The s i t u a t i o n i s d e p i c t e d i n f i g u r e 1 i n w h i c h r i s t he a f t e r - t a x 

r e t u r n and p i s t he p r e - t a x r e t u r n . As c a n be s e e n , t he amount o f t he t a x 

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

t u r n , depends on t he r i s k a v e r s i o n and t he v a r i a b i l i t y and p e r s i s t e n c e o f 

e a r n i n g s . 

The f o l l o w i n g q u a n t i t a t i v e examp le t a k e n f r om A i y a g a r i [1992b] s u g g e s t s 

t h a t i t i s no t t oo d i f f i c u l t t o g e n e r a t e c a p i t a l income t a x r a t e s c l o s e to 

t he o b s e r v e d v a l u e . 

( < r e , p e , u ) ( . 2 , 0 , 1 ) ( . 4 , . 6 , 3 ) ( . 4 , . 6 , 5 ) U. S . DATA 

c a p i t a l . 0 0 3 .14 . 25 .36 
t a x r a t e 

4 . F u t u r e D e v e l o p m e n t s 

The re a r e two i m p o r t a n t ways i n w h i c h t he model d e s c r i b e d i n t h i s p a p e r 

needs t o be e x t e n d e d . One i s b y i n t r o d u c i n g a g g r e g a t e u n c e r t a i n t y i n 

a d d i t i o n to t he i d i o s y n c r a t i c s h o c k s and t he o t h e r i s t o t a k e a c c o u n t o f 

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

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

( i ) a s s e t r e t u r n s , ( i i ) f i n a n c i a l p r o p a g a t i o n mechan isms , ( i i i ) t r a n s m i s s i o n 

o f mone ta r y s h o c k s . 

F o r a c o m p l e t e r e s o l u t i o n o f t he r i s k - f r e e r a t e / e q u i t y premium p u z z l e 
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we need t o have a g g r e g a t e u n c e r t a i n t y so a s t o s i m u l t a n e o u s l y a c c o u n t f o r t he 

r i s k premium and t he t r a n s a c t i o n / l i q u i d i t y premium. R e c e n t mode ls o f 

f i n a n c i a l p r o p a g a t i o n mechan isms ( W i l l i a m s o n 1987 , B e r n a n k e and G e r t l e r 

1989) a r e b a s e d on o p t i m a l c o n t r a c t i n g i n e n v i r o n m e n t s w i t h p r i v a t e 

i n f o r m a t i o n . R e c e n t mode ls o f t he t r a n s m i s s i o n o f mone ta r y s h o c k s e m p h a s i z e 

t he uneven d i s t r i b u t i o n o f mone ta ry s h o c k s a c r o s s h o u s e h o l d s and m a r k e t s 

(Grossman and W e i s s 1983 , Rotemberg 1984, L u c a s 1990b ) . 

O b v i o u s l y , p r o b l e m s o f p r i v a t e i n f o r m a t i o n a r e a t t he r o o t o f 

i n c o m p l e t e r i s k s h a r i n g . I n t he i n c o m p l e t e m a r k e t s model d e s c r i b e d i n t h i s 

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

o b v i o u s l y more d e s i r a b l e t o e x p l a i n t h i s on t h e b a s i s o f some i n f o r m a t i o n a l 

f r i c t i o n s . R e c e n t work by G r e e n [ 1 9 8 7 ] , P h e l a n and Townsend [1991] and 

A t k e s o n and L u c a s [1992] h a s p u r s u e d t h i s a p p r o a c h . 

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

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

endogenous s t a t e v a r i a b l e w h i c h e v o l v e s s t o c h a s t i c a l l y o v e r t ime i n r e s p o n s e 

t o a g g r e g a t e s h o c k s . The re i s a c o n s i d e r a b l e amount o f d i f f i c u l t bu t 

e x c i t i n g work a h e a d . 
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