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

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

t h i s c o n f e r e n c e was t he d i v e r s i t y o f s i z e s o f r e s p o n s e s t o f i s c a l 

and mone ta ry p o l i c y a c t i o n s r e p o r t e d by the v a r i o u s m o d e l i n g 

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

abou t p o l i c y e f f e c t s i s a t l e a s t a s g r e a t a s t he r a n g e between t h e 

most ex t reme r e p o r t e d r e s u l t s . As was p o i n t e d ou t i n d i s c u s s i o n 

a t t he c o n f e r e n c e , p o l i c y a u t h o r i t i e s seem i n f a c t t o r e c o g n i z e 

t h i s u n c e r t a i n t y . The r e l u c t a n c e o f Eu ropean gove rnmen ts to 

u n d e r t a k e f i s c a l e x p a n s i o n p r o b a b l y s tems i n p a r t f rom doub t t h a t 

demand e x p a n s i o n has s u b s t a n t i a l o r p e r s i s t e n t r e a l e f f e c t s , 

d e s p i t e t he c o n s e n s u s o f most o f t h e mode ls r e p r e s e n t e d h e r e t h a t 

i t d o e s . 

The r e s u l t s d i s p l a y e d a t t he c o n f e r e n c e f i t a r ough 

p a t t e r n , w i t h mode ls c l a i m i n g to a l l o w f o r r a t i o n a l e x p e c t a t i o n s 

show ing s m a l l e r f i s c a l p o l i c y e f f e c t s t han mode ls no t mak ing t h a t 

c l a i m . I t m i g h t seem then t h a t t he u n c e r t a i n t y abou t t h o s e e f ­

f e c t s i s c l o s e l y t i e d t o the p r o f e s s i o n ' s u n c e r t a i n t y abou t t he 

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

t e r n i n t he r e s u l t s i s a r t i f i c i a l . As w i l l be e x p l a i n e d more 

c o m p l e t e l y b e l o w , n e i t h e r r a t i o n a l e x p e c t a t i o n s no r K e y n e s i a n 

macroeconomic t h e o r y r e s o l v e s t he q u e s t i o n o f t he s t r e n g t h o f 

f i s c a l p o l i c y e f f e c t s on demand a p r i o r i . N e i t h e r i s i t t r u e 

t h a t , g i v e n e i t h e r r a t i o n a l e x p e c t a t i o n s o r K e y n e s i a n a s s u m p t i o n s , 

t he d a t a then r e s o l v e t he r e m a i n i n g u n c e r t a i n t y . The a p p a r e n t 

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

f e r e n c e i s an a r t i f a c t o f t h e i r a l l f a i l i n g t o c o n f r o n t d i r e c t l y 



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

t h a t changes i n c o n t r o l l a b l e v a r i a b l e s do no t a r i s e f rom changes 

i n p o l i c y a l o n e . 

We p r e s e n t an a p p r o a c h t o i d e n t i f y i n g t he e f f e c t s o f 

p o l i c y changes w h i c h does no t r e q u i r e any c l a i m t h a t we know a 

p r i o r i whe the r e x p e c t a t i o n s a r e r a t i o n a l . R e s u l t s f r om a p p l y i n g 

t h i s a p p r o a c h s u g g e s t t h a t t h e main s o u r c e s o f u n c e r t a i n t y abou t 

f i s c a l and mone ta ry p o l i c y e f f e c t s a r e t he d i f f i c u l t i e s i n d i s t i n ­

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

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

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

d i s t i n g u i s h i n g i n t e r e s t r a t e changes due to mone ta ry p o l i c y f rom 

t h o s e due t o changes i n r e a l p r o d u c t i v i t y . The re i s a l s o d i f f i ­

c u l t y i n d i s t i n g u i s h i n g p o l i c y - g e n e r a t e d changes i n government 

e x p e n d i t u r e s f rom random f l u c t u a t i o n s i n t he t i m i n g o f budge ted 

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

t he s t a t i s t i c a l e v i d e n c e has m u l t i p l e i n t e r p r e t a t i o n s . The t e n ­

dency o f o u t p u t to f a l l f o l l o w i n g a r i s e i n the i n t e r e s t r a t e may 

r e f l e c t e i t h e r t he a b i l i t y o f moneta ry p o l i c y t o i n f l u e n c e r e a l 

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

ences on t he l e v e l o f o u t p u t . The l a r g e f i s c a l m u l t i p l i e r s , 

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

ence mode ls can be r e p r o d u c e d w i t h f l e x i b l y i d e n t i f i e d V A R ' s w h i c h 

e x c l u d e p r i c e s and f i n a n c i a l v a r i a b l e s , bu t no t i n l a r g e r V A R ' s . 

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

t he mode ls w h i c h show l a r g e m u l t i p l i e r s , o r a t endency o f f i n a n ­

c i a l v a r i a b l e s s p u r i o u s l y to a b s o r b p r e d i c t i v e power because o f 

t h e i r q u i c k r e s p o n s e t o new i n f o r m a t i o n . 
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S e c t i o n I I d e s c r i b e s t he p a p e r ' s i d e n t i f i c a t i o n me thod ­

o l o g y . I t i s more a b s t r a c t and t e c h n i c a l t han t he r e s t o f t he 

paper and c o u l d be s k i p p e d by r e a d e r s i n t e r e s t e d i n r e s u l t s . 

S e c t i o n I I I s k e t c h e s t he f o u n d a t i o n s i n u n c e r t a i n t y abou t economic 

b e h a v i o r o f ou r u n c e r t a i n t y abou t t he e f f e c t s o f p o l i c y . S e c t i o n 

I V , w h i c h c o u l d be r e a d i n d e p e n d e n t l y , l a y s ou t t he range o f 

r e s u l t s emerg ing f rom v a r y i n g p l a u s i b l e i d e n t i f y i n g r e s t r i c t i o n s . 

I I . I d e n t i f y i n g P o l i c y D i s t u r b a n c e s 

An e c o n o m e t r i c model has the g e n e r a l fo rm 

(1 ) F ( Y ( t - s ) , s > 0 ; X ( t - s ) , s > 0 ; 3 F ; u F ( t ) ) = 0 

G ( x ( t - s ) , s > 0 ; Y ( t - s ) , s > 0 ; 8 G ; u G ( t ) ) = 0 , 

where Y and X a r e t he v a r i a b l e s i n t he m o d e l , t h e a ' s a r e unknown 

p a r a m e t e r s o f b e h a v i o r , and t he u ' s a r e random d i s t u r b a n c e s . The 

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

s e n s e t h a t t he e q u a t i o n s i n (1 ) can be s o l v e d f o r Y ( t ) and X ( t ) 

a t e a c h t g i v e n v a l u e s f o r t he o t h e r a rguments and t h a t i n a d d i ­

t i o n by s u c c e s s i v e s u b s t i t u t i o n (1 ) can be used t o d e f i n e Y ( t ) , 

X ( t ) a s a f u n c t i o n o f { u F ( s ) , u B ( s ) ; s < t } . 1 

We d i s t i n g u i s h G a s t he s e t o f e q u a t i o n s d e f i n i n g p o l ­

i c y , and we i n t e r p r e t t he p a t h o f t he s t o c h a s t i c p r o c e s s UQ as 

r e p r e s e n t i n g changes i n p o l i c y t h r o u g h t i m e . U s i n g t h e model t o 

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

e x e r c i s e i f we have g i v e n fo rms f o r G and F and g i v e n v a l u e s f o r 

t h e i r a r g u m e n t s . We make the changes i n u G c o r r e s p o n d i n g to t he 

change i n p o l i c y under c o n s i d e r a t i o n , s o l v e t he model f o r new 
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v a l u e s o f Y and X , and i n t e r p r e t t h e changes i n t h e s o l u t i o n a s 

t he e f f e c t s o f t he change i n p o l i c y . 

W h i l e some e c o n o m i s t s w i l l a g r e e t h a t t h i s scheme i s a 

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

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

c u r r e n t a b s e n c e o f c o m m u n i c a t i o n i n t he economics p r o f e s s i o n 

between members o f t he r a t i o n a l e x p e c t a t i o n s s c h o o l , who t h i n k 

they a r e b u i l d i n g an e n t i r e l y new a p p r o a c h to q u a n t i t a t i v e m a c r o ­

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

a n a l y s i s . 

A . The c o n v e n t i o n a l o b j e c t i o n 

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

mode ls f i n d t h e scheme above p e d a n t i c . In p r a c t i c e some s u b s e t o f 

v a r i a b l e s i n t he model i s a l m o s t a l w a y s d e s i g n a t e d a s a v e c t o r o f 

c o n t r o l l a b l e , o r p o l i c y , v a r i a b l e s . We w i l l l e t X be t h e c o n ­

t r o l l a b l e v a r i a b l e s . These a r e a l m o s t a l w a y s t a k e n t o c o i n c i d e 

w i t h t he l i s t o f dependen t v a r i a b l e s i n t he p o l i c y e q u a t i o n s G.2 

Then any change i n the v a l u e s o f ( u „ ( t + s ) , s = 1 , . . . , q } , w h i l e a l l 

v a r i a b l e s d a t e d t o r e a r l i e r and {up(t-t-s) , s = 1 , . . . ,q} r e m a i n f i x e d , 

w i l l t r a n s l a t e u n i q u e l y i n t o a change i n t he v a l u e s o f 

{ X ( t + s ) , s = 1 , . . . , q } . The G e q u a t i o n s s e r v e no p u r p o s e bu t t o make 

t h i s t r a n s l a t i o n ; the e f f e c t s on Y o f the change i n u^ a r e d e t e r ­

mined e n t i r e l y by t he F e q u a t i o n s . S i n c e v a r i a t i o n s i n p o t e n t i a l 

X p a t h s a r e e a s i e r to i n t e r p r e t t han v a r i a t i o n s i n p a t h s o f t he 

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

i n p r a c t i c e a l m o s t a l w a y s s p e c i f i e d i n terms o f t he X p a t h s , w i t h 

no r e f e r e n c e t o t he G e q u a t i o n s . In f a c t , the memoranda s p e c i f y -
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i n g t h e s i m u l a t i o n e x e r c i s e s f o r t h i s c o n f e r e n c e a r e a c a s e i n 

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

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

The f o r e g o i n g o b j e c t i o n t o d e f i n i n g p o l i c y changes i n 

te rms o f d i s t u r b a n c e s t o t h e p o l i c y e q u a t i o n s i s c o m p l e t e l y j u s t i ­

f i e d i f we t a k e t he model s t r u c t u r e ( 1 ) , i n c l u d i n g t h e v a l u e s o f 

i t s p a r a m e t e r s , a s known w i t h o u t e r r o r and u n c o n t r o v e r s i a l . Bu t 

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

i t y o f t he s t r u c t u r e o f any a c t u a l m o d e l . Any method f o r i n f e r r ­

i n g f rom d a t a t he v a l u e s o f t h e p a r a m e t e r s 8^ w h i c h d e t e r m i n e t h e 

r e s p o n s e o f t he economy t o p o l i c y must depend on know ing t he f o rm 

o f G . The f a c t t h a t G i s no t needed t o c a r r y o u t n u m e r i c a l e x e r ­

c i s e s i n p o l i c y a n a l y s i s once a f i x e d fo rm f o r F i s a c c e p t e d does 

no t mean t h a t ou r c o n c l u s i o n s f rom the d a t a abou t t h e r e s p o n s e o f 

t h e economy t o p o l i c y do no t depend on G . 

Most e c o n o m i s t s have t a k e n an e c o n o m e t r i c s c o u r s e i n 

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

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

v a r i a b l e s , Y ( t ) , do no t appea r i n G and t h a t u p and u Q a r e mu tu ­

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

t i o n s i s summar ized as the a s s e r t i o n t h a t c o n t r o l l a b l e v a r i a b l e s X 

a r e " p r e d e t e r m i n e d " i n the r e m a i n d e r o f t he m o d e l . I f X i s p r e ­

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

f u r t h e r need t o u s e t he s t r u c t u r e o f G . Most l a r g e macroeconome-

t r i c mode ls i n u s e now pay l i t t l e o r no a t t e n t i o n t o t he s i m u l t a n ­

eous e q u a t i o n s methods l o g i c a l l y r e q u i r e d f o r e s t i m a t i o n even i f 

some e l e m e n t s o f Y a r e n o t p r e d e t e r m i n e d i n F . F a i l u r e o f X t o be 



- 6 -

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

r e s p o n s e s t o p o l i c y changes a s w e l l a s i n e s t i m a t i o n , i s s c a r c e l y 

a c k n o w l e d g e d as a p o s s i b i l i t y . 3 

Y e t p r e d e t e r m i n e d n e s s o f X i s o b v i o u s l y an u n r e a s o n a b l e 

a s s u m p t i o n . T a x e s , e x p e n d i t u r e s , moneta ry a g g r e g a t e s , and i n t e r ­

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

d i s t u r b a n c e s o r i g i n a t i n g i n t he p r i v a t e s e c t o r . When m o d e l e r s 

w r i t e down fo rms f o r G , t hey make s u c h con temporaneous r e s p o n s e s 

e x p l i c i t . How can they then p r o c e e d as i f e n d o g e n e i t y o f c o n t r o l ­

l a b l e v a r i a b l e s were no t c e n t r a l t o i n t e r p r e t i n g model r e s u l t s ? 

The r e a s o n i s t h a t , i n l a r g e mode ls a s c u r r e n t l y i m p l e m e n t e d , t h e 

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

o f s i m u l t a n e i t y i n g e n e r a l , have o f t e n seemed t o make l i t t l e d i f ­

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

t h i s p o i n t was documented by G o l d f e l d and B l i n d e r [1972] i n an 

i n f l u e n t i a l a r t i c l e . 

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

the p o s s i b i l i t y t h a t X i s endogenous i s i n s t r u m e n t a l v a r i a b l e 

e s t i m a t i o n . We d e a l w i t h t he p o s s i b i l i t y , s a y , t h a t t he i n t e r e s t 

r a t e R ( t ) does no t v a r y s o l e l y i n r e s p o n s e to changes i n moneta ry 

p o l i c y by f i n d i n g an i n s t r u m e n t a l v a r i a b l e Z ( t ) w h i c h i s c o r r e ­

l a t e d w i t h changes i n monetary p o l i c y but no t c o r r e l a t e d w i t h any 

o f t he o t h e r i n f l u e n c e s on R ( t ) . Z ( t ) i s t hen u s e d , e s s e n t i a l l y , 

as an i n d e x to s e p a r a t e e p i s o d e s o f movement i n R w h i c h a r e l i k e l y 

t o have been due t o p o l i c y change f rom e p i s o d e s w h i c h a r e l i k e l y 

no t t o have b e e n . G o l d f e l d and B l i n d e r ' s paper showed t h a t u s e o f 

i n s t r u m e n t a l v a r i a b l e s to e s t i m a t e p a r t s o f F c o n t a i n i n g X v a r i -
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a b l e s gave r e s u l t s v e r y s i m i l a r t o t h o s e o b t a i n e d t r e a t i n g X a s 

p r e d e t e r m i n e d . 

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

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

o r mone ta ry a g g r e g a t e s ( s a y ) w h i c h a r e due to p o l i c y changes f r om 

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

economy a p p e a r s v e r y d i f f i c u l t . I f r e l i a b l e i n s t r u m e n t a l v a r i ­

a b l e s Z were a v a i l a b l e , t h e p rob lem wou ld no t be d i f f i c u l t . Where 

d i d G o l d f e l d and B l i n d e r g e t t h e i r Z v a r i a b l e s ? In c o n v e n t i o n a l 

m a c r o e c o n o m e t r i c m o d e l s , b o t h when G o l d f e l d and B l i n d e r w r o t e and 

a s r e p r e s e n t e d i n the mode ls d i s p l a y e d a t t h i s c o n f e r e n c e , t h e 

model s t r u c t u r e i m p l i e s t h a t t h e r e a r e many c a n d i d a t e Z ' s and t h a t 

t hey a r e h i g h l y c o r r e l a t e d w i t h t he X ' s . I t i s the f a c t o f t h e i r 

h i g h c o r r e l a t i o n w i t h t he X ' s t h a t makes r e s u l t s i n s e n s i t i v e t o 

whe the r i n s t r u m e n t a l v a r i a b l e s a r e used o r X ' s a r e t r e a t e d a s 

p r e d e t e r m i n e d . Bu t t h i s means t h a t t he m o d e l s ' s t r u c t u r e s i m p l y 

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

e s s e n t i a l l y a l l t he v a r i a t i o n i n t he X ' s i s a t t r i b u t a b l e t o v a r i a ­

t i o n i n p o l i c y . 

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

f a c e o f common s e n s e and i s an i n d i c t m e n t o f t he m o d e l s ' s t r u c ­

t u r e s . G i v e n a 3 y 3 t e m l i k e (1 ) and t he a s s u m p t i o n t h a t Up and UQ 

a r e u n c o r r e l a t e d , the p o t e n t i a l Z ' s f o r h a n d l i n g p o s s i b l e e n d o ­

g e n e i t y o f X a r e j u s t t h o s e v a r i a b l e s w h i c h appea r i n G b u t no t i n 

F . T h a t i s , they a r e v a r i a b l e s wh ich have an i m p o r t a n t i n f l u e n c e 

on p o l i c y , bu t no i n f l u e n c e on t he economy e x c e p t t h r o u g h t h e i r 

i n f l u e n c e on p o l i c y b e h a v i o r . Such v a r i a b l e s must be e x t r e m e l y 
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r a r e . Some model b u i l d e r s have worked under t he i l l u s i o n t h a t t he 

Z ' s may be v a r i a b l e s l i k e t he F e d e r a l R e s e r v e d i s c o u n t r a t e , w h i c h 

n e v e r change e x c e p t by d e l i b e r a t e d e c i s i o n o f a p o l i c y make r . Bu t 

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

make them p o t e n t i a l i n s t r u m e n t s u n l e s s p o l i c y makers do no t pay 

any a t t e n t i o n t o c u r r e n t economic c o n d i t i o n s when they change t h e 

v a r i a b l e s . F u r t h e r m o r e , g i v e n any Z v a r i a b l e w h i c h e n t e r s G , t he 

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

v a l u e s o f X m a t t e r to the p r i v a t e s e c t o r , t hen o b s e r v a t i o n s on Z 

w i l l a f f e c t p r i v a t e s e c t o r b e h a v i o r v i a e f f e c t s on f o r e c a s t s o f X 

even i f t he p r i v a t e s e c t o r i s no t i n f l u e n c e d d i r e c t l y by Z . 4 

G o l d f e l d and B l i n d e r ' s c o m f o r t i n g r e s u l t t hen depends on 

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

s i m u l t a n e o u s e q u a t i o n s m o d e l s . The a p p a r e n t a v a i l a b i l i t y o f many 

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

a b l e s , i s an i l l u s i o n g e n e r a t e d by the t i g h t l y r e s t r i c t e d fo rms 

w h i c h a r e r o u t i n e l y imposed on s u c h mode ls to s t a b i l i z e t h e i r 

b e h a v i o r a s f o r e c a s t i n g a i d s and t o make them c o n v e n i e n t t o m a n i p ­

u l a t e i n p o l i c y a n a l y s i s e x e r c i s e s . The same c r i t i c i s m a p p l i e s 

w i t h e q u a l f o r c e to mode ls w h i c h c l a i m to a c c o u n t f o r the r a t i o n a l 

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

Such mode ls have u n i v e r s a l l y (as f a r a s I know) t a k e n p r e d e t e r -

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

S p e c i f y i n g p o l i c y changes a s changes i n che p a t h f o r u r 

i s no t p e d a n t i c . I t f o r c e s us t o c o n f r o n t t he f a c t t h a t no t a l l 

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

t h a t i t i s the e f f e c t o f p o l i c y c h a n g e s , no t t he e f f e c t o f o t h e r 

changes i n c o n t r o l l a b l e v a r i a b l e s , wh i ch we want to i s o l a t e . 
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B. The r a t i o n a l e x p e c t a t i o n s o b j e c t i o n 

The r a t i o n a l e x p e c t a t i o n s c r i t i q u e o f e c o n o m e t r i c p o l i c y 

e v a l u a t i o n i s somet imes i n t e r p r e t e d a s i m p l y i n g t h a t a t t e m p t s to 

p r o j e c t t he e f f e c t s on Y o f changes i n u G a r e p o i n t l e s s o r s e l f -

c o n t r a d i c t o r y . The argument i s t h a t g _ , w h i c h d e t e r m i n e s the 
r 

r e s p o n s e o f t he p r i v a t e s e c t o r to U Q , i s g e n e r a l l y f u n c t i o n a l l y 

d e p e n d e n t , v i a e x p e c t a t i o n - f o r m a t i o n , on 8~. We can t h i n k o f G as 

t he s t o c h a s t i c mechanism by w h i c h random d i s t u r b a n c e s u G g e n e r a t e 

X . The methods we have s u g g e s t e d f o r a n a l y z i n g t h e e f f e c t s o f UQ 

on Y t h u s depend on o u r t r e a t i n g t h e p a t h s o f u G we f e e d t h r o u g h 

t he model a s drawn f rom the h i s t o r i c a l l y g i v e n p r o b a b i l i t y d i s t r i ­

b u t i o n f o r UQ p a t h s . I f we a t t e m p t t o a n a l y z e u G p a t h s wh ich 

canno t p l a u s i b l y be t a k e n a s drawn f rom the h i s t o r i c a l d i s t r i b u ­

t i o n , we a r e i n e f f e c t c h a n g i n g t he s t o c h a s t i c mechan ism g e n e r a t ­

i n g X . T h a t i s , we a r e i n e f f e c t c h a n g i n g 8 G w h i c h t h e r e b y 

changes 8 - . The change i n Br. i n v a l i d a t e s t he a n a l y s i s , 
r b 

Y e t , t he argument g o e s , " r e a l " p o l i c y changes a r e p r e ­

c i s e l y changes i n t he s t o c h a s t i c mechanism g e n e r a t i n g p o l i c y . I f 

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

o v e r a l l s t o c h a s t i c p r o c e s s g e n e r a t i n g Y and X r e m a i n s f i x e d . The 

o b j e c t i v e o f p o l i c y s h o u l d be p r e c i s e l y t o change t h i s s t o c h a s t i c 

p r o c e s s f o r t he b e t t e r . P o l i c y a n a l y s i s w h i c h must be c o n d i t i o n e d 

on t h i s p r o c e s s r e m a i n i n g unchanged i s a t b e s t c o n s i d e r i n g o n l y 

t r i v i a l changes i n p o l i c y , a t w o r s t i n t e r n a l l y i n c o n s i s t e n t . What 

must be t he o b j e c t o f ou r a n a l y s i s i s t h e e f f e c t on t he s t o c h a s t i c 

p r o c e s s f o r Y and X o f changes i n % and i n t he p a r a m e t e r s c h a r a c -

t e r i z i n g t he u^ p r o c e s s . We can c a r r y o u t s u c h an a n a l y s i s i f we 
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c o r r e c t l y model t he dependence o f 8 - on t h e s e p a r a m e t e r s . T h i s 
r 

p o i n t o f v i e w i s w e l l e x p l a i n e d by S a r g e n t [ 1 9 8 4 ] . 

The c o u n t e r a r g u m e n t s t o t h i s r a t i o n a l e x p e c t a t i o n s v i e w 

have two main componen ts : 

i ) The f a c t t h a t a p o t e n t i a l p o l i c y change must be r e g a r d e d a s 

drawn f rom a g i v e n p r o b a b i l i t y d i s t r i b u t i o n does no t mean i t 

i s t r i v i a l . 

i i ) T h e r e i s r e a l l y no a l t e r n a t i v e t o r e c o g n i z i n g t h a t p o l i c y 

changes a r e drawn f r om a g i v e n p r o b a b i l i t y d i s t r i b u t i o n . 

B e c a u s e I have a r g u e d a g a i n s t t h i s r a t i o n a l e x p e c t a t i o n s 

s t a n c e a t l e n g t h e l s e w h e r e ( [ 1 9 8 0 ] , [ 1 9 8 2 ] , [ 1 9 8 5 ] , and [ 1 9 8 6 ] ) , 

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

In a f o o t b a l l game, t he p l a y c a l l e d on a g i v e n down has i t s e f f e c t 

d e t e r m i n e d i n p a r t by what the d e f e n s e e x p e c t s t he o f f e n s e to 

d o . B e c a u s e o f t h i s , f o o t b a l l teams d e v e l o p game p l a n s w h i c h 

s p e c i f y t he p r o b a b i l i t y mix o f p l a y s . A game p l a n may c a l l f o r 

p a s s e s 50 pe r c e n t o f t he t i m e on f i r s t down, e . g . T h i s does no t 

make the c h o i c e o f whe ther t o p a s s o r no t on a p a r t i c u l a r f i r s t 

down t r i v i a l l y easy o r u n i m p o r t a n t . A n a l o g o u s l y , t he f a c t t h a t we 

a r e c h o o s i n g monetary and f i s c a l p o l i c i e s i n a way w h i c h i n v o l v e s 

no f undamen ta l s h i f t i n the n a t u r e o f t he p u b l i c ' s u n c e r t a i n t i e s 

abou t l i k e l y f u t u r e p o l i c i e s does no t mean t h a t t he c h o i c e s a r e 

t r i v i a l l y easy o r u n i m p o r t a n t . 

C h o i c e o f t he game p l a n i t s e l f p r e s e n t s t he same need t o 

r e c o g n i z e t h a t opponen ts have a range o f u n c e r t a i n t y abou t what 

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

s u r p r i s e t o t he o p p o s i n g team; b u t t h i s i s o n l y b e c a u s e i n p r a c ­

t i c e o p p o s i n g teams may no t be f u l l y r a t i o n a l . C o r r e s p o n d i n g l y , 

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

money i l l u s i o n they b a n i s h f rom t h e i r mode ls w i t h a " g r e e k a l p h a ­

b e t i l l u s i o n " , w h i c h supposes t h a t t he p u b l i c t r e a t s 8 „ a s f i x e d 
u 

even a s p o l i c y a u t h o r i t i e s c o n t e m p l a t e c h a n g i n g 8_. Bu t t h i s does 

amount to a s s u m i n g i r r a t i o n a l i t y on t he p a r t o f t he p u b l i c . A 

r a t i o n a l p u b l i c w i l l have a p r o b a b i l i t y d i s t r i b u t i o n ( o r , more 

l i k e l y , many s u c h d i s t r i b u t i o n s a c r o s s i n d i v i d u a l s ) o v e r t he r a n g e 

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

suppose t h a t p o l i c y a c t i o n s can i n d u c e t he p u b l i c to abandon t h e i r 

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

t h e i r p r o b a b i l i t y mode ls w i t h t he new d a t a p r o v i d e d by c u r r e n t 

p o l i c y a c t i o n s . 

The c o n c l u s i o n then i s t h a t t h e r e i s no l o g i c a l i n c o n ­

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

e f f e c t s on Y o f changes i n t he p a t h o f U Q . There a r e l e g i t i m a t e 

o b j e c t i o n s to t h e way c o n v e n t i o n a l s i m u l t a n e o u s e q u a t i o n s mode ls 

have been used t o a n a l y z e t he e f f e c t s o f p o l i c y c h a n g e s , bu t t h e s e 

o b j e c t i o n s amount t o a s s e r t i n g t h a t t h o s e mode ls do no t c o r r e c t l y 

i d e n t i f y t he r e s p o n s e s o f Y t o U Q . R a t i o n a l e x p e c t a t i o n s does no t 

i n f a c t o f f e r any v a l i d a l t e r n a t i v e t o the b a s i c f ramework o f 

e c o n o m e t r i c p o l i c y a n a l y s i s : we a t t e m p t t o q u a n t i f y f l u c t u a t i o n s 

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

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

some q u a n t i t a t i v e measure o f p o l i c y s t a n c e . Bo th p a s t and f u t u r e 

f l u c t u a t i o n s i n p o l i c y s t a n c e s h o u l d be mode led a s s t o c h a s t i c . 
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C . A new a p p r o a c h t o i d e n t i f i c a t i o n 

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

t e r m i n e d amounts to a c l a i m o f i ndependence o f c e r t a i n d i s t u r ­

bances (UQ and U p ) and minimum d e l a y i n t he e f f e c t s o f some v a r i ­

a b l e s on o t h e r s (a d e l a y o f one p e r i o d i n the e f f e c t s o f Y on X i n 

t he p o l i c y e q u a t i o n s ) . The a s s e r t i o n o f minimum d e l a y i n a l l 

e f f e c t s o f p r i v a t e s e c t o r v a r i a b l e s on c o n t r o l l a b l e v a r i a b l e s i s 

i m p l a u s i b l y r e s t r i c t i v e . The c o n v e n t i o n a l r e s p o n s e t o t h i s , a s we 

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

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

i n g i n t he p o l i c y e q u a t i o n s G w h i c h do no t appea r i n t he p r i v a t e 

s e c t o r e q u a t i o n s F . R a t i o n a l e x p e c t a t i o n s i m p l i e s t h a t , v i a 

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

l i k e l y t o appea r i n F . 

N o n e t h e l e s s , t h e r e i s some p r o s p e c t o f i d e n t i f y i n g t he 

e f f e c t s o f p o l i c y by c o m b i n i n g m in imum-de lay and i ndependence 

r e s t r i c t i o n s i n a somewhat u n c o n v e n t i o n a l way. We o u t l i n e t he 

a p p r o a c h h e r e . The v e r s i o n we d e s c r i b e i s e s p e c i a l l y c o n v e n i e n t 

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

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

be employed a s w e l l , even a t some c o s t i n c o n v e n i e n c e . 

We b e g i n by p o s t u l a t i n g a l i n e a r model i n w h i c h the 

o b s e r v a b l e v a r i a b l e s Y (we no l o n g e r need to d i s t i n g u i s h X and Y) 

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

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

CO 

(2) Y ( t ) = I A u ( t - s ) = A ( L ) u ( t ) . 
s=1 S 
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We suppose t h a t t h e e l e m e n t s o f u ( t ) a r e m u t u a l l y u n c o r ­

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

l a t e d a c r o s s t ' s . T h i s a s s u m p t i o n i s d e f i n i t i o n a l : i f t he u ' s 

a r e c o r r e l a t e d , t hen t he A ' s can be r e d e f i n e d so t h a t t hey a r e 

u n c o r r e l a t e d . We t h i n k o f t he u ' s a s t h e u n d e r l y i n g , i n t e r p r e t -

a b l e , d e t e r m i n a n t s o f t he e c o n o m y ' s b e h a v i o r . Some o f t he e l e ­

ments o f u a r e p o l i c y d i s t u r b a n c e s . The r e s p o n s e o f Y ^ t + s ) t o a 

u n i t change i n U j ( t ) i s g i v e n by A ^ s ) . Thus t he e l e m e n t s o f A 

i n c l u d e t he answer t o t he q u e s t i o n posed by t h e p o l i c y a n a l y s i s 

p r o b l e m a s we have f o r m a l i z e d i t . 

The i d e n t i f i c a t i o n p r o c e d u r e we w i l l u s e assumes t h a t A 

i n (2 ) has a o n e - s i d e d i n v e r s e , mean ing t h a t (2 ) can be r e w r i t t e n 

a s 

(3 ) I B Y ( t - s ) = B ( L ) Y ( t ) = u ( t ) . 
s=1 S 

T h i s a s s u m p t i o n i s no t s p e c i a l t o t h i s a p p r o a c h to 

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

w i t h a sys tem i n t he form ( 3 ) . 3 I f u ^ t ) i s , s a y , t he moneta ry 

p o l i c y d i s t u r b a n c e , then t he i ' t h e q u a t i o n o f (3 ) d e f i n e s the 

no rma l r e a c t i o n o f monetary p o l i c y to d e v e l o p m e n t s i n t he e c o n ­

omy. I f (2) i s no t i n v e r t i b l e , then e i t h e r some p o l i c y r e a c t i o n 

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

canno t be w r i t t e n a s f u n c t i o n s o f o b s e r v a b l e v a r i a b l e s . N o n e t h e ­

l e s s t he a s s u m p t i o n i s no t i n n o c u o u s . I t f a i l s o b v i o u s l y i f u and 

Y a r e no t o f the same l e n g t h . T h e r e i s no r e a s o n i n g e n e r a l t h a t 

we s h o u l d have d a t a on a number o f t i m e s e r i e s w h i c h e x a c t l y 

matches t he number o f u n d e r l y i n g c a u s a l mechanisms i n t he e c o n -
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omy. On t h e o t h e r h a n d , we may hope t h a t t he u ' s can be o r d e r e d 

i n i m p o r t a n c e . I f s o , the e f f e c t o f h a v i n g k Y ' s and m > k u ' s may 

be s m a l l i f k i s l a r g e enough . The t r u e A m a t r i x wou ld be k x m, 

bu t t he e n t r i e s i n t he r i g h t - h a n d m - k co lumns wou ld be s m a l l . 

I f we p r e t e n d A i s a c t u a l l y k x k, t he r e s u l t i n g e s t i m a t e d A w i l l 

t h e n be c l o s e t o the f i r s t k c o l u m n s o f t he t r u e A . 

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

i s s q u a r e , i t may f a i l t o be i n v e r t i b l e . F o r example suppose t h a t 

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

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

I f r e a l d e f e n s e s p e n d i n g i s Y j and t he u n d e r l y i n g d i s t u r b a n c e i s 

u j , t hen t he j ' t h row o f A ( L ) i s z e r o e x c e p t f o r the d i a g o n a l 

e l emen t A J J ( L ) . But suppose f u r t h e r t h a t d e f e n s e p o l i c y d e c i s i o n s 

a r e known s e v e r a l q u a r t e r s b e f o r e t hey impac t d e f e n s e s p e n d i n g i n 

t h e n a t i o n a l income a c c o u n t s . Then u . C t ) , t he c u r r e n t d i s t u r b a n c e 

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

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

t he e f f e c t s o f t he f u t u r e change i n d e f e n s e s p e n d i n g . But A . , , 

J j s 

w i l l be z e r o f o r s = 1, q , where q i s the d e l a y be tween a 

p o l i c y change and t he e f f e c t on s p e n d i n g . I f A J J Q = 0 , t hen 

A - . ( L ) does no t have a o n e - s i d e d i n v e r s e . I f A . ^ L ) = 0 , a l l i 

no t e q u a l to j f o r some one j , t hen A ( L ) has no o n e - s i d e d i n v e r s e 

i f A j j ( L ) has none . 

The r e a s o n t h i s d e f e n s e p o l i c y example r a i s e s a d i f f i ­

c u l t y i s t h a t the o n l y v a r i a b l e s i n t he sys tem w h i c h r e s p o n d 

q u i c k l y t o Uj a l s o r espond more s t r o n g l y t o o t h e r i n f l u e n c e s . 

The re w i l l be no way to c o n s t r u c t c u r r e n t u , ( t ) f r om d a t a on Y ( s ) 



- 15 -

f o r s < t . A s i m i l a r p r o b l e m w i l l a r i s e whenever v a r i a b l e s i n ­

c l u d e d because they d e f i n e p o l i c y a c t u a l l y r e s p o n d w e a k l y i n t he 

s h o r t run t o p o l i c y c h a n g e s . Because r e v e n u e s and e x p e n d i t u r e s 

a r e d e t e r m i n e d by budge t d e c i s i o n s w h i c h a r e d e b a t e d and d e c i d e d 

w e l l i n advance o f t h e i r e f f e c t s on t h e n a t i o n a l income a c c o u n t s , 

i t i s e a s y t o imag ine t h a t t h i s k i n d o f p r o b l e m c o u l d be i m p o r t a n t 

i n p r a c t i c e . We p r o v i d e some e v i d e n c e be low c o n s i s t e n t w i t h t h i s 

p o s s i b i l i t y . 

E q u a t i o n (3) i s no t f a r f rom the fo rm o f a v e c t o r a u t o -

r e g r e s s i o n ( V A R ) . O b s e r v i n g t h a t 

(4 ) B - 1 = A Q , 

we can m u l t i p l y (3) t h r o u g h by A Q t o o b t a i n 

03 

(5 ) Y ( t ) = I C s Y ( t - s ) + v ( t ) C ( L ) Y ( t ) + v ( t ) , 
s=1 

where C g = - f t Q B

s » a l l s , and v ( t ) = A Q u ( t ) . We have made assump­

t i o n s a d e q u a t e t o i n s u r e t h a t v ( t ) i s u n c o r r e l a t e d w i t h Y ( s ) f o r 

t < s and t h u s t h a t (5 ) meets t he d e f i n i n g c o n d i t i o n s f o r a VAR 

r e p r e s e n t a t i o n o f Y . The s y s t e m (5 ) i s a r e d u c e d f o rm model and 

r e l a t i v e l y easy t o e s t i m a t e . Once we have e s t i m a t e s o f C ( L ) , a l l 

we need to o b t a i n the A (L ) m a t r i x i s A g , s i n c e 

(6 ) A (L ) = B _ 1 ( L ) = A n ( l - C ( L ) J " 1 . 
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We have begun by a s s u m i n g t h a t the v a r i a n c e m a t r i x f o r 

u ( t ) , c a l l i t i s d i a g o n a l . We can e s t i m a t e t h e v a r i a n c e m a t r i x 

]> f o r v ( t ) . By c o n s t r u c t i o n 

(7 ) E = A 0 * A - \ 

We can e x p e c t t o d e t e r m i n e A Q f rom o b s e r v a t i o n o f £ i f 

we can pu t enough a p r i o r i r e s t r i c t i o n s on AQ S O t h a t t he t o t a l o f 

k^ + k f r e e p a r a m e t e r s i n A Q and $ i s reduced t o no more t h a n t he 

( k 2 + k ) / 2 d i s t i n c t e n t r i e s i n S i n c e k e l e m e n t s o f AQ can be s e t 

a s n o r m a l i z a t i o n s , we must f i n d a t l e a s t ( k 2 - k ) / 2 r e s t r i c t i o n s , 

l e a v i n g no more than (k - k ) / 2 p a r a m e t e r s f r e e i n A Q i t s e l f . 

R e s t r i c t i o n s w h i c h s e t some e l e m e n t s o f B Q = ( A Q ) - 1 t o 

z e r o a r e m in imum-de lay r e s t r i c t i o n s . They a r e l i k e l y to be j u s t i ­

f i e d by c l a i m s abou t w h i c h a g e n t s i n t he economy can s e e and r e a c t 

to w h i c h v a r i a b l e s w i t h s m a l l d e l a y . F o r e x a m p l e , we m i g h t s u p ­

pose t h a t p o l i c y a u t h o r i t i e s canno t r e a c t t o income and t h e p r i c e 

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

a b l e o n l y w i t h a d e l a y o f c l o s e t o a q u a r t e r . And we m igh t s u p ­

pose t h a t demand f o r money does no t r e a c t w i t h i n t he q u a r t e r to 

l e v e l s o f government s p e n d i n g , because demand f o r money i s no t 

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

f o r e c a s t i n g v a l u e o f GNP components canno t a f f e c t t he p u b l i c ' s 

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

q u a r t e r . 

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

by a s s u m p t i o n s abou t i n f o r m a t i o n f l o w , a r e q u i t e c o n s i s t e n t w i t h 

r a t i o n a l e x p e c t a t i o n s a s s u m p t i o n s . R a t i o n a l e x p e c t a t i o n s i m p l i e s 
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t h a t any v a r i a b l e a f f e c t i n g government b e h a v i o r i s l i k e l y t o e n t e r 

the b e h a v i o r a l e q u a t i o n s o f t he p r i v a t e s e c t o r , bu t s u c h e f f e c t s 

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

on t h e v a r i a b l e s . I t s h o u l d be c l e a r t h a t t h e s e methods a l l o w a t 

l e a s t i n p r i n c i p l e t he p o s s i b i l i t y t h a t we can a c c u r a t e l y e s t i m a t e 

t he e f f e c t s o f p o l i c y changes on t h e economy, i n t h e p r e s e n c e o f 

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

t i o n s f o r m a t i o n b e h a v i o r . 

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

t h i s a p p r o a c h i s c o n v e n i e n t . I f we impose r e s t r i c t i o n s on BQ 

o n l y , t hey imp l y no r e s t r i c t i o n s on C i n ( 5 ) . T h e r e f o r e t he VAR 

r e d u c e d form can be e s t i m a t e d by s i m p l e s t a n d a r d t e c h n i q u e s , 

i g n o r i n g t he i d e n t i f y i n g r e s c r i c t i o n s . Maximum l i k e l i h o o d e s t i m a ­

t i o n o f BQ can then be u n d e r t a k e n a t a second s t a g e , t r e a t i n g t he 

£ e s t i m a t e d f rom the VAR r e s i d u a l s a s d a t a , w i t h no l o s s o f e f f i ­

c i e n c y . 

In s e c t i o n IV be low we w i l l a p p l y t h e s e i d e a s to s e v e r a l 

mode ls o f d i f f e r i n g s i z e . We w i l l see t h a t they can g i v e i n t e r ­

e s t i n g and p l a u s i b l e r e s u l t s , bu t a l s o t h a t they s u g g e s t t h a t 

d i s p a r a t e v i e w s o f t he e f f e c t s o f p o l i c y may rema in c o n s i s t e n t 

w i t h t he d a t a . 

F i r s t , t h o u g h , we d i s c u s s b r i e f l y what a p r i o r i t h e o r y 

ough t t o l e a d us t o e x p e c t f rom s u c h a l o o k a t t he d a t a . 

I I I . A m b i g u i t i e s i n t he Theory 

A . R i c a r d i a n a m b i g u i t y 

Tha t K e y n e s i a n macroeconomics a l l o w s the e f f e c t s o f 

f i s c a l and monetary p o l i c y to be r e l a t i v e l y s t r o n g o r weak d e p e n d -
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i n g on p a r a m e t e r s o f money demand, i n v e s t m e n t demand, l a b o r s u p p l y 

and t he l i k e i s w e l l u n d e r s t o o d . The r e c e n t a t t e n t i o n to 

R i c a r d i a n e q u i v a l e n c e p r o p o s i t i o n s i n t he r a t i o n a l e x p e c t a t i o n s 

l i t e r a t u r e may s u g g e s t t h a t t h e r e i s no s u c h u n c e r t a i n t y under t he 

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

Bu t r a t i o n a l e x p e c t a t i o n s e q u i l i b r i u m need n o t i m p l y t he 

n a i v e R i c a r d i a n c o n c l u s i o n t h a t f i s c a l p o l i c y has no e f f e c t on 

demand. In f a c t , i t i s c o n s i s t e n t w i t h s t r o n g e f f e c t s on demand 

f rom f i s c a l p o l i c y and a b s e n c e o f s u c h a f f e c t s f rom mone ta ry 

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

r a t i o n a l e x p e c t a t i o n s o v e r l a p p i n g g e n e r a t i o n s model by G e r t l e r and 

A i y a g a r i [ 1 9 8 5 ] . They p o i n t ou t t h a t , d e p e n d i n g on t he way f i s c a l 

and mone ta ry p o l i c y r e a c t i n t he l o n g r u n t o i n t e r e s t r a t e s p r i c e s 

and budge t d e f i c i t s , t he economy can be e i t h e r "mone-

t a r i s t / R i c a r d i a n " , w i t h f i s c a l p o l i c y v a r i a t i o n s i r r e l e v a n t t o t he 

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

o r q u i t e d i f f e r e n t , w i t h t he p r i c e l e v e l dependent d i r e c t l y on 

f i s c a l p o l i c y and o n l y weak l y and i n d i r e c t l y on mone ta ry p o l i c y . 

Though t h e i r model m a i n t a i n s t he a s s u m p t i o n o f i n s t a n t a n e o u s p r i c e 

a d j u s t m e n t and marke t c l e a r i n g , I b e l i e v e t h a t i n a model w i t h 

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

e f f e c t s on p r i c e s they f i n d f o r moneta ry and f i s c a l p o l i c y wou ld 

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

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

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

r a t e and tax p o l i c y i n any model i n w h i c h government d e b t i s 

backed by commitments to f u t u r e t a x a t i o n . We s k e t c h t h e argument 
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h e u r i s t i c a l l y h e r e , and p r o v i d e i n an a p p e n d i x a more t h o r o u g h 

d i s c u s s i o n f o r an e x p l i c i t e q u i l i b r i u m model s i m p l i f i e d a l o n g 

d i f f e r e n t l i n e s f rom t h a t o f G e r t l e r and A i y a g a r i . 

The m o n e t a r i s t / R i c a r d i a n a p p r o a c h f o c u s e s on t he demand 

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

mode ls one a r r i v e s a t a l i q u i d i t y p r e f e r e n c e r e l a t i o n o f t h e f o rm 

(8 ) g ( M / P , y , R ) = 0 

as an e q u i l i b r i u m c o n d i t i o n , w i t h M the money s t o c k , y a v e c t o r o f 

r e a l v a r i a b l e s , P t he p r i c e l e v e l , and R t he n o m i n a l i n t e r e s t 

r a t e . I f one s u p p o s e s t h a t y i s l i t t l e a f f e c t e d by government 

demand management and t h a t R does no t s y s t e m a t i c a l l y p e r m a n e n t l y 

change i t s l e v e l i n r e s p o n s e s to changes i n t he l e v e l o f M, t h e n 

t he l e v e l o f M d e t e r m i n e s t he p r i c e l e v e l t h r o u g h t he l i q u i d i t y 

p r e f e r e n c e r e l a t i o n g . The r a t i o n a l e x p e c t a t i o n s e q u i l i b r i u m 

s c h o o l i s d i s t i n g u i s h e d f rom the K e y n e s i a n s c h o o l i n b e i n g more 

w i l l i n g t o assume the r e l a t i v e i ndependence f rom demand p o l i c y o f 

y . Bu t the a s s u m p t i o n t h a t R does no t move p e r m a n e n t l y i n r e ­

sponse to changes i n t he l e v e l o f M depends on a s s u m p t i o n s a b o u t 

f i s c a l p o l i c y . A c o n t r a c t i o n i n M w i t h y f i x e d a l l o w s P t o r e m a i n 

f i x e d i n (8) i f R r i s e s . I f t h e r e i s no change i n t a x e s o r e x p e n ­

d i t u r e s , t he n o m i n a l d e f i c i t w i l l t hen i n c r e a s e because o f t h e 

h i g h e r R, and w i l l grow e x p o n e n t i a l l y . One way to d e s c r i b e t h i s 

s i t u a t i o n i s to say t h a t t he f i s c a l a u t h o r i t i e s must i n c r e a s e 

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

nen t i n c r e a s e i n t he i n t e r e s t r a t e . I f the f i s c a l a u t h o r i t i e s a c t 

as i f they f e e l s u c h a c o m p u l s i o n , t hen the moneta ry a u t h o r i t y c a n 

s e t t he money s t o c k where i t p l e a s e s and t h e r e b y c o n t r o l t he p r i c e 

l e v e l . 
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But t he s i t u a t i o n i s i n f a c t more s y m m e t r i c t h a n t h i s . 

Someone must p r e v e n t t he e x p o n e n t i a l e x p l o s i o n o f t he d e b t . 

However one m i g h t as e a s i l y say t h a t , i f t he f i s c a l a u t h o r i t y 

r e f u s e s t o a d j u s t t a x e s t o pay f o r i n c r e a s e d i n t e r e s t payments on 

t he d e b t , t hen t he mone ta ry a u t h o r i t y must l i m i t i t s a t t e m p t s t o 

c o n t r o l t h e l e v e l o f M and hence o f t he p r i c e l e v e l . C o n t r a r y t o 

what m i g h t be t he i n t u i t i o n o f some e c o n o m i s t s , s u c h a s i t u a t i o n 

does no t r e s u l t i n an i n d e t e r m i n a t e p r i c e l e v e l . I t o n l y makes 

the p r i c e l e v e l depend on t he a g g r e g a t e volume o f n o m i n a l d e b t a s 

d e t e r m i n e d by t he f i s c a l a u t h o r i t i e s . T h i s i s e x p l a i n e d more 

f u l l y by G e r t l e r and A i y a g a r i and i n t he A p p e n d i x . 

Ano the r way t o l o o k a t t h i s same p o i n t i s t o s h i f t f o c u s 

f rom the l i q u i d i t y p r e f e r e n c e r e l a t i o n to t h e f o r w a r d - i n t e g r a t e d 

government budget c o n s t r a i n t . The c u r r e n t budget c o n s t r a i n t can 

be t a k e n a s 

( 9 ) B t = R

t - i B t - i + VvV ' 

where B i s the o u t s t a n d i n g amount o f o n e - p e r i o d b o n d s , R f c i s the 

g r o s s i n t e r e s t r a t e q u o t e d a t t on bonds to be redeemed a t t + 1, 

P^ i s t he p r i c e l e v e l ( t h e r a t e o f exchange between goods and 

new ly i s s u e d b o n d s ) , x<_ i s r e a l government e x p e n d i t u r e s , and T i s 

r e a l t a x e s . We i g n o r e the p o s s i b i l i t y t h a t h i g h powered money 

e n t e r s t he budget c o n s t r a i n t . T h i s i s r e a s o n a b l e i f a l l money i s 

i n s i d e money o r i f h i g h powered money i s a s m a l l f r a c t i o n o f the 

government d e b t . Assuming t h a t t he n o m i n a l government d e b t c a n n o t 

grow i n d e f i n i t e l y a t a r a t e w h i c h on a v e r a g e exceeds R, (9) can be 

s o l v e d f o r w a r d t o y i e l d t h e i d e n t i t y 
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( 1 0 ) B t - I/Vw "Wi'^vW^' 
s=1 

w h i c h i m p l i e s 

S — I 

where e f c = R f c P t / P t + ^ . E q u a t i o n (11) s t a t e s t h a t t he c u r r e n t r e a l 

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

budge t s u r p l u s e s n e t o f i n t e r e s t , d i s c o u n t e d a t t he ex p o s t r e a l 

r a t e o f r e t u r n on government d e b t , 9. A r a t i o n a l e x p e c t a t i o n s 

e q u i l i b r i u m a p p r o a c h i s l i k e l y t o assume t h a t t he v a r i a t i o n s i n 8 

a r e s e r i a l l y u n c o r r e l a t e d and no t s y s t e m a t i c a l l y r e l a t e d t o p o l ­

i c y . Under t h o s e a s s u m p t i o n s , (11) a s s e r t s t h a t , so l o n g a s i t s 

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

a u t h o r i t y w i l l make t he c u r r e n t p r i c e l e v e l move i n p r o p o r t i o n t o 

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

between t a x and d e b t f i n a n c e . 7 

But o f c o u r s e t h i s c o n c l u s i o n i s dependen t on s i d e 

a s s u m p t i o n s , j u s t a s i s t he c o n c l u s i o n f r om the l i q u i d i t y p r e f e r ­

ence r e l a t i o n t h a t t he moneta ry a u t h o r i t y c o n t r o l s the p r i c e 

l e v e l . I f t he moneta ry a u t h o r i t y i n s i s t s on h o l d i n g M f i x e d w h i l e 

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

i n c r e a s e the i n t e r e s t r a t e . Then the f i s c a l a u t h o r i t y c a n n o t keep 

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

g rowth i n t he d e b t . I f t he moneta ry a u t h o r i t y i n s i s t s on h o l d i n g 

M f i x e d (o r more g e n e r a l l y on i n c r e a s i n g t h e n o m i n a l i n t e r e s t r a t e 

by more than t he r a t e o f i n c r e a s e i n t he p r i c e l e v e l ) , t hen t h e 

f i s c a l a u t h o r i t y must accommodate by i n c r e a s i n g t a x e s i n r e a c t i o n 
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t o i n c r e a s e d d e b t o r i n t e r e s t e x p e n s e s . B u t i f t he f i s c a l a u t h o r ­

i t y i n s i s t s on h o l d i n g r e a l n e t s u r p l u s e s f i x e d when i t i n c r e a s e s 

t he n o m i n a l d e b t , t hen t he moneta ry a u t h o r i t y must accommodate by 

k e e p i n g n o m i n a l i n t e r e s t r a t e s s t a b l e . 

R e f e r r i n g t o e q u a t i o n ( 1 1 ) , we s e e t h a t a n t i c i p a t e d 

c o n t r a c t i o n i n r e a l e x p e n d i t u r e s w o u l d , c e t e r i s p a r i b u s , t e n d t o 

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

b i l i t y i s e n s u r e d by a p o s i t i v e r e l a t i o n between r e a l t a x a t i o n and 

t h e g r o s s d e f i c i t , i n c l u d i n g i n t e r e s t paymen ts . I f the mone ta ry 

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

t he money s t o c k and l o w e r i n g n o m i n a l i n t e r e s t r a t e s t hey w i l l 

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

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

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

n a l i n t e r e s t r a t e s w i l l p r e d i c t f u t u r e budge t s u r p l u s e s . As 

p o i n t e d ou t i n t he a p p e n d i x , s u c h a p a t t e r n o f h i g h e r f u t u r e ne t 

s u r p l u s e s f o l l o w i n g moneta ry e x p a n s i o n wou ld be e x p e c t e d i f f i s c a l 

p o l i c y i s f i x i n g t he p r i c e l e v e l , w h i l e i t wou ld n o t be e x p e c t e d 

i f mone ta ry p o l i c y were f i x i n g i t . F u r t h e r m o r e , i f h i g h f u t u r e 

o u t p u t c e t e r i s p a r i b u s g e n e r a t e s h i g h f u t u r e t a x e s , t hen a n t i c i p a ­

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

t i o n s , w i l l be a s s o c i a t e d w i t h c u r r e n t moneta ry e x p a n s i o n s t o 

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

We can c o n c l u d e , t h e n , t h a t a t e n d e n c y f o r low i n t e r e s t 

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

i n a model i n wh ich e x p a n s i o n a r y moneta ry p o l i c y had no i n f l u e n c e 

on o u t p u t and no immedia te impac t on p r i c e s . 
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B. F i n a n c i a l marke t r a t i o n a l i t y i n a K e y n e s i a n f ramework 

F r i c t i o n l e s s f i n a n c i a l m a r k e t s w i l l make a s s e t p r i c e s 

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

p r e d i c t i n g t he f u t u r e o f t he economy. In t he s i m p l e s t K e y n e s i a n 

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

income and employment w i t h no f e e d b a c k f r om p r i c e v a r i a b l e s . 

N o n e t h e l e s s , i f a s s e t p r i c e s q u i c k l y r e a c t t o new i n f o r m a t i o n , 

t hey may have s t r o n g p r e d i c t i v e v a l u e even i n an economy a c c u ­

r a t e l y d e s c r i b e d by a pu re m u l t i p l i e r - a c c e l e r a t o r m o d e l . One 

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

an e c o n o m e t r i c model o f t h e economy w i l l o b s c u r e t he t r u e K e y n e ­

s i a n d y n a m i c s . 

F i s c a l a c t i o n s a r e o r i d i n a r i l y embodied i n l e g i s l a t i o n 

b e f o r e they a f f e c t r e v e n u e s and e x p e n d i t u r e s . They a r e t h u s to a 

c o n s i d e r a b l e e x t e n t known i n a d v a n c e , and m igh t e a s i l y a f f e c t 

f i n a n c i a l marke t v a r i a b l e s b e f o r e they a f f e c t r e v e n u e s and e x p e n ­

d i t u r e s . T h i s i s e x a c t l y t he s i t u a t i o n , d i s c u s s e d i n s e c t i o n II 

a b o v e , i n w h i c h any method o f i d e n t i f i c a t i o n based on minimum-

g 

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

wou ld e x p e c t mode ls i n c l u d i n g f i n a n c i a l v a r i a b l e s to be b i a s e d 

toward show ing weak e f f e c t s f rom s h i f t s i n f i s c a l p o l i c y . 

IV . Some E m p i r i c a l E x p l o r a t i o n s 

A. F i s c a l p o l i c y e f f e c t s 

T a b l e 1 shows t he range o f f i s c a l m u l t i p l i e r r e s u l t s 

p r o d u c e d by the mode ls r e p o r t e d a t t he c o n f e r e n c e . The t h r e e 

r a t i o n a l e x p e c t a t i o n s mode ls ( T a y l o r , L i v e r p o o l , and M c K i b b i n -

S a c h s ) p roduce 8 q u a r t e r m u l t i p l i e r s r a n g i n g f rom 0.61 t o 1 . 1 . 
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The two m o d e l s w i t h t he l o n g e s t r e c o r d s and w i d e s t a p p l i c a t i o n a s 

f o r e c a s t i n g t o o l s , DRI and Whar ton , p roduce 8 q u a r t e r m u l t i p l i e r s 

o f 2 . 0 8 and 1 . 6 1 . To g a i n some i n s i g h t i n t o whe the r t he h i g h o r 

low end o f t h i s r a n g e i s d o i n g v i o l e n c e t o t he d a t a , we p r e s e n t 

some i d e n t i f i c a t i o n s o f VAR s y s t e m s o f v a r y i n g s i z e . 

On t h e h y p o t h e s i s t h a t low m u l t i p l i e r s m i g h t emerge when 

f i n a n c i a l v a r i a b l e s a r e a l l o w e d t o a b s o r b p r e d i c t i v e power f rom 

f i s c a l v a r i a b l e s , we f i r s t e s t i m a t e a 7 v a r i a b l e VAR i n n o m i n a l 

GNP components a l o n e , f o r t he U . S . The e q u a t i o n s r e l a t i n g i n n o v a ­

t i o n s ( o n e - s t e p - a h e a d f o r e c a s t e r r o r s ) i n the i d e n t i f i e d v e r s i o n 

o f t h i s model a r e d i s p l a y e d i n T a b l e 2 . (The d a t a and VAR m o d e l ­

i n g methods f o r each model we w i l l be d i s c u s s i n g a r e summar ized i n 

t he Mode l N o t e s s e c t i o n . ) As can be seen f rom the uppe r p a n e l o f 

T a b l e 5 , t h i s s m a l l VAR model w i t h s i m p l e K e y n e s i a n i d e n t i f i c a t i o n 

p r o d u c e s i m p l i e d 8 q u a r t e r m u l t i p l i e r s f o r De fense P u r c h a s e s and 

f o r S t a t e and L o c a l P u r c h a s e s t h a t a r e w e l l o v e r o n e . The l e s s 

t han u n i t y m u l t i p l i e r f o r n o n d e f e n s e p u r c h a s e s i s no t c o n s i s t e n t 

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

e x p e n d i t u r e under a s i m p l e K e y n e s i a n i n t e r p r e t a t i o n , bu t t h i s 

component o f s p e n d i n g i s much s m a l l e r than t he o t h e r two . 

The l o w e r p a n e l o f T a b l e 5 shows t h a t i n t r o d u c t i o n o f 

i n t e r e s t r a t e s , money and p r i c e s changes t h i s p i c t u r e s u b s t a n ­

t i a l l y . Nonde fense p u r c h a s e s now have a n e g a t i v e 8 - q u a r t e r m u l t i ­

p l i e r and t he 8 - q u a r t e r m u l t i p l i e r on d e f e n s e p u r c h a s e s has 

d ropped be low o n e . Mote t h a t t he m u l t i p l i e r s i n t he two mode ls 

a r e c o n c e p t u a l l y c o m p a r a b l e . Each i s i n t e r p r e t e d a s the r e s p o n s e 

o f t he economy t o an u n p r e d i c t e d d e v i a t i o n o f government e x p e n d i -
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t u r e f r om i t s u s u a l p a s s i v e r e s p o n s e t o s u r p r i s e movements i n 

GNP. In each c a s e moneta ry p o l i c y i s presumed t o r e a c t i n i t s 

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

e x p l i c i t l y v i a t h e money s u p p l y e q u a t i o n i n t he s e c o n d m o d e l . 

The l a s t p a n e l o f T a b l e 5 shows t he m u l t i p l i e r s f r om a 

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

c o n f e r e n c e . Here s t a t e and l o c a l e x p e n d i t u r e s a r e lumped w i t h 

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

m u l t i p l i e r s on m i l i t a r y e x p e n d i t u r e s t a r t s m a l l e r t han i n t he 

m i d d l e p a n e l , bu t do n o t s h r i n k , s t a y i n g c l o s e t o o n e . The s t a t e 

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

Two i n t e r p r e t a t i o n s o f t h e s e p a t t e r n s s u g g e s t t hem­

s e l v e s . One i s t h a t one o f t he p o s s i b i l i t i e s s u g g e s t e d i n t he 

p r e c e d i n g s e c t i o n i s r e a l i z e d — K e y n e s i a n m u l t i p l i e r s s u b s t a n t i a l l y 

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

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

i s t h a t t he a p p a r e n t l a r g e m u l t i p l i e r s a r e m i s l e a d i n g , t h a t the 

w o r l d i s n o n - K e y n e s i a n . 

The K e y n e s i a n i n t e r p r e t a t i o n must c o n f r o n t t he d i s c r e p ­

ancy i n e s t i m a t e d m u l t i p l i e r s f o r d i f f e r e n t k i n d s o f government 

s p e n d i n g , even i n the model e x c l u d i n g p r i c e s and f i n a n c i a l v a r i ­

a b l e s . However , s i n c e we have o m i t t e d because o f t i m e c o n s t r a i n t s 

compu t i ng s t a n d a r d e r r o r s on t h e s e m u l t i p l i e r s , t he d i s c r e p a n c i e s 

may no t be s i g n i f i c a n t . And t he i d e n t i f i c a t i o n scheme used h e r e 

i s no t i d e a l ; the f a i l u r e to d i s t i n g u i s h i n v e s t m e n t and i n t e r e s t 

payments on t h e d e b t i n t he v a r i a b l e l i s t may be c r u c i a l . 
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I f t he K e y n e s i a n i n t e r p r e t a t i o n i s c o r r e c t , i t s u g g e s t s 

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

v a r i a b l e s i n t he sys tem must t a k e e x p l i c i t a c c o u n t o f r a t i o n a l 

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

f i s c a l p o l i c y changes i f i t i s t o p r o d u c e a c c u r a t e r e s u l t s . I f 

t h e t e n d e n c y o f i n t e r e s t r a t e s , money and p r i c e s to a b s o r b p r e d i c ­

t i v e power f rom f i s c a l v a r i a b l e s i s s p u r i o u s , s t a n d a r d s i m u l t a n ­

eous e q u a t i o n s me thodo logy a p p l i e d to s y s t e m s w i t h money s u p p l y 

and demand r e l a t i o n s w i l l be d i s t o r t e d j u s t a s i s t he l o w e r p a r t 

o f T a b l e 5 . 

C o n v e n t i o n a l e q u i l i b r i u m b u s i n e s s c y c l e mode ls c a n n o t 

e a s i l y e x p l a i n t he l a r g e " m u l t i p l i e r " on s t a t e and l o c a l e x p e n d i ­

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

h e r e . G a r c i a [1987] has c o n f r o n t e d t h a t l a r g e o b s e r v e d m u l t i p l i e r 

w i t h an e q u i l i b r i u m g r o w t h model and found t h a t t h e m u l t i p l i e r can 

be e x p l a i n e d — b u t o n l y by a l l o w i n g f o r t he p o s s i b i l i t y o f p e r s i s ­

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

To s u m m a r i z e , t h e s e f i s c a l m u l t i p l i e r e x e r c i s e s show 

t h a t t h e r e i s s u b s t a n t i a l u n c e r t a i n t y abou t t he s i z e o f m u l t i p l i e r 

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

K e y n e s i a n , i d e n t i f i c a t i o n schemes one can o b t a i n m u l t i p l i e r s 

r a n g i n g f rom n e g a t i v e numbers to o v e r 2 , w h i l e m a i n t a i n i n g e s s e n ­

t i a l l y t he same reduced fo rm p r o b a b i l i t y model o f the d a t a . A 

n o n - K e y n e s i a n i n t e r p r e t a t i o n o f t he d a t a , i n wh ich t he a p p a r e n t 

m u l t i p l i e r e f f e c t s a r e no t demand e f f e c t s a t a l l , i s p r o b a b l y a s 

c o n s i s t e n t w i t h t h e d a t a a s one i n w h i c h r e a l K e y n e s i a n m u l t i p l i e r 

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

a b l e s . 
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B. Mone ta ry p o l i c y e f f e c t s 

Nex t we w i l l examine r e s p o n s e s to mone ta ry p o l i c y d i s ­

t u r b a n c e s . In p a r t i c u l a r , we w i l l ask whe ther e x p a n s i o n o f t h e 

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

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

model o f t he a p p e n d i x , t h i s wou ld d i s t i n g u i s h between a model 

where f i s c a l p o l i c y s e t s t he p r i c e l e v e l ( i f low i n t e r e s t p r e d i c t s 

l o w e r n e t s u r p l u s o r l e a v e s i t u n a f f e c t e d ) o r where i n s t e a d mone­

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

U n f o r t u n a t e l y we canno t r e s o l v e t h i s q u e s t i o n v e r y 

p r e c i s e l y , because p r o j e c t i o n s o f n e t s u r p l u s o r government i n t e r ­

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

we can s e e p r o j e c t e d e f f e c t s on i n t e r e s t r a t e s t h e m s e l v e s and t he 

C o n g r e s s i o n a l Budget O f f i c e [ 1 9 8 5 ] 1 0 p r o v i d e d p r o j e c t i o n s o f t he 

d i r e c t e f f e c t s o f i n t e r e s t r a t e changes on t he g r o s s d e f i c i t v i a 

e f f e c t s on i n t e r e s t paymen ts . Those p r o j e c t i o n s were t h a t a 

s u s t a i n e d one p e r c e n t a g e p o i n t i n c r e a s e i n the i n t e r e s t r a t e wou ld 

i n c r e a s e the d e f i c i t by 3 . 9 , 14, and 21 b i l l i o n d o l l a r s i n t he 

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

b u t i o n o f e f f e c t s and the r e p o r t e d model p r o j e c t i o n s , we can 

d e t e r m i n e whether t hey imp l y p o s i t i v e o r n e g a t i v e e f f e c t s on t he 

ne t d e f i c i t . The r e s u l t s a r e d i s p l a y e d i n T a b l e 6 . 

The r e s u l t s a r e a s d i v e r s e as f o r t he f i s c a l m u l t i p l i e r 

a n a l y s i s . The M c K i b b i n / S a c h s m o d e l , embodying r a t i o n a l e x p e c t a ­

t i o n s , shows a s t r o n g n e g a t i v e e f f e c t o f moneta ry e x p a n s i o n on t he 

ne t s u r p l u s , a p p a r e n t l y f i t t i n g t he i d e a t h a t low i n t e r e s t r a t e s 

f rom moneta ry e x p a n s i o n must t r a n s l a t e i n t o r e d u c e d f u t u r e n e t 
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s u r p l u s i f moneta ry p o l i c y d e t e r m i n e s t he p r i c e l e v e l . The f i t i s 

o n l y a p p a r e n t , h o w e v e r , s i n c e the moneta ry e x p a n s i o n i n t h i s mode l 

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

L i v e r p o o l r a t i o n a l e x p e c t a t i o n s model shows n e g l i g i b l e e f f e c t s o f 

t he mone ta ry e x p a n s i o n on t he n e t s u r p l u s , c o n s i s t e n t w i t h t he 

n e g l i g i b l e e f f e c t s i t f i n d s on t he i n t e r e s t r a t e and w i t h an 

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

The VAR shows s m a l l e f f e c t s o f o s c i l l a t i n g s i g n o f t he mone ta ry 

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

i n t e r e s t r a t e . Though t he e f f e c t i s s m a l l and t he s i g n t h e r e f o r e 

u n c e r t a i n , t he sum o v e r t he f o u r y e a r s i s c o n s i s t e n t w i t h mone ta ry 

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

t r u e o f t he Wharton m o d e l : i t i s t he o n l y one w h i c h i m p l i e s t h a t 

a mone ta ry e x p a n s i o n has s u b s t a n t i a l e f f e c t s on t he i n t e r e s t r a t e 

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

c r e a s e s . 

The r e m a i n i n g mode ls a l l imp l y t h a t mone ta ry e x p a n s i o n 

s u b s t a n t i a l l y i n c r e a s e s n e t s u r p l u s . P r e s u m a b l y t he r a t i o n a l e f o r 

such an e f f e c t i s t h a t t he e x p a n s i o n o f o u t p u t and r i s e i n p r i c e s , 

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

w i t h o u t c o r r e s p o n d i n g i n c r e a s e s i n e x p e n d i t u r e s . The VAR model 

h o l d s e x p e n d i t u r e s c o n s t a n t d u r i n g t he mone ta ry e x p a n s i o n s i m u l a ­

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

t a x e s t o p r i c e s and o u t p u t c o n s t a n t r a t h e r than h o l d i n g t a x r a t e 

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

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

o f " c o n s t a n t f i s c a l p o l i c y . " The i m p l i c a t i o n wou ld be t h a t i n 
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f a c t l e g i s l a t o r s t end t o r e t u r n mos t o f t he f i s c a l d i v i d e n d o f 

e x p a n s i o n s to t he t a x p a y e r s , c u t t i n g r a t e s to r e f l e c t t he r e d u c e d 

i n t e r e s t e x p e n d i t u r e s and i n c r e a s e d t a x b a s e . I t wou ld be i n t e r ­

e s t i n g t o i n v e s t i g a t e whe ther t h e Whar ton model e x p l i c i t l y i n ­

c l u d e s a l e g i s l a t i v e t a x r a t e r e s p o n s e f u n c t i o n o r , l i k e t he VAR, 

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

i n g e n e r a t i n g i t s r e s u l t . 

The i d e n t i f i c a t i o n o f t h e moneta ry shock i n t he VAR 

model f o r t he c o n f e r e n c e s i m u l a t i o n s was based on h y p o t h e s e s 

d i r e c t l y r e s t r i c t i n g t he con temporaneous r e s p o n s e s o f v a r i a b l e s i n 

t he s y s t e m t o money s u p p l y d i s t u r b a n c e s . We can o b t a i n a c h e c k on 

t h e r o b u s t n e s s o f c o n c l u s i o n s f rom t h a t i d e n t i f i c a t i o n by compar ­

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

used f o r t he s m a l l V A R ' s d i s c u s s e d i n t h i s p a p e r , u s i n g minimum 

d e l a y r e s t r i c t i o n s . The U . S . p o l i c y e q u a t i o n s i n i n n o v a t i o n s f o r 

t h i s i d e n t i f i c a t i o n a r e d i s p l a y e d i n T a b l e H. Compar ing t he money 

demand i d e n t i f i c a t i o n s i n T a b l e s 3 and 4 , we s e e t h a t t he n e g a t i v e 

( l a r g e bu t i n s i g n i f i c a n t ) dependence o f money demand i n n o v a t i o n s 

on r e a l GNP i n n o v a t i o n s i n T a b l e 3 i s r e p l a c e d i n T a b l e 4 by a 

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

o f t he l a r g e number o f f o r e i g n f i n a n c i a l v a r i a b l e s w h i c h a r e 

p o s t u l a t e d to be o r t h o g o n a l to U . S . money demand i n the i n t e r n a ­

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

demand e q u a t i o n . 

The r e s p o n s e s o f f i v e U . S . v a r i a b l e s to s h o c k s i n money 

demand, money s u p p l y , and the " t a x / s u r p l u s " e q u a t i o n a r e d i s p l a y e d 

i n t he C h a r t . S i n c e t he money s u p p l y does no t move t o a f i x e d 
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l e v e l and s t a y t h e r e i n t h i s s i m u l a t i o n , i t i s no t d i r e c t l y com­

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

t he money s t o c k does f o l l o w a f a i r l y f l a t p a t h d e s p i t e no t b e i n g 

c o n s t r a i n e d . I t moves t o a l e v e l abou t 0 . 6 6 p e r c e n t be low the 

u n d i s t u r b e d p a t h . The n e t s u r p l u s i n c r e a s e s by 3 . 2 b i l l i o n d o l ­

l a r s a f t e r 8 q u a r t e r s and 7 .6 b i l l i o n a f t e r 16 q u a r t e r s . S c a l e d 

up t o t h e 4 p e r c e n t change i n money s t o c k o f the c o n f e r e n c e s i m u ­

l a t i o n s , t he i m p l i e d e f f e c t s wou ld be 19 .2 and 4 5 . 6 b i l l i o n d o l ­

l a r s , l a r g e r t han t h o s e i n the Whar ton m o d e l . 

No te a l s o t h a t t h e mone ta ry c o n t r a c t i o n p r o d u c e s a 

s u b s t a n t i a l con temporaneous d e c l i n e i n p r i c e l e v e l , a s wou ld o c c u r 

i n t he v e r s i o n o f t he Append i x model i n w h i c h mone ta ry p o l i c y 

d e t e r m i n e s t he p r i c e l e v e l . I f one a c c e p t s t h a t t he i d e n t i f i c a ­

t i o n scheme f o r t h i s model has managed to s e p a r a t e mone ta r y and 

f i s c a l p o l i c y e f f e c t s , t hen t h i s con temporaneous r e s p o n s e o f 

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

w i t h a v iew t h a t t r e a t s f i s c a l p o l i c y as accommodat ing mone ta ry 

p o l i c y r a t h e r t han v i c e v e r s a . F u r t h e r m o r e , the r e s p o n s e o f r e a l 

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

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

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

t i o n shows t h a t , by a t t r i b u t i n g much o f the p r e d i c t i v e v a l u e o f 

i n t e r e s t r a t e s f o r o u t p u t changes t o o t h e r d i s t u r b a n c e s , one can 

c o n c l u d e t h a t t he r e a l e f f e c t s o f mone ta ry p o l i c y changes a r e 

s m a l l e r than most o f the c o n f e r e n c e mode ls s u g g e s t . 

Most o f t he r e s p o n s e o f the n e t s u r p l u s i s d i r e c t l y 

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



b u d g e t , because t he model i m p l i e s s m a l l e f f e c t s o f money s u p p l y 

d i s t u r b a n c e s on t he c o n v e n t i o n a l budget s u r p l u s i n c l u d i n g i n t e r e s t 

paymen ts . As no ted be low T a b l e 4 , t he s p e c i f i c a t i o n does no t 

a l l o w f o r a con temporaneous n e g a t i v e r e s p o n s e o f r e a l government 

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

T h i s m i g h t have p roduced an u n r e a s o n a b l y s m a l l r e s p o n s e o f t h e 

n o m i n a l d e f i c i t t o t he p r i c e d e c l i n e g e n e r a t e d by t he mone ta ry 

c o n t r a c t i o n . 

Bo th VAR i d e n t i f i c a t i o n s a g r e e t h a t e x p a n s i v e mone ta ry 

p o l i c y , a s i t r e d u c e s t he i n t e r e s t component o f government e x p e n ­

d i t u r e , i s l i k e l y t o g e n e r a t e o f f s e t t i n g changes i n t a x a t i o n . The 

a p p a r e n t c o n c l u s i o n f rom the m a j o r i t y o f t he mode ls p r e s e n t e d a t 

t he c o n f e r e n c e , t h a t moneta ry e x p a n s i o n r e d u c e s t he d e f i c i t by 

more than i t s e f f e c t s on i n t e r e s t e x p e n d i t u r e s , i s t h u s shown t o 

be s u s p e c t , b e c a u s e i t does no t a l l o w f o r t he endogenous r e a c t i o n 

o f f i s c a l p o l i c y . 

V . C o n c l u s i o n 

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

toward i d e n t i f y i n g the e f f e c t s o f macroeconomic p o l i c y . B e c a u s e 

t he methods used i n t h i s paper a r e new, we have no t been a b l e to 

f u l l y e x p l o i t them i n the t i m e a v a i l a b l e . The r e s p o n s e s t o d i s ­

t u r b a n c e s s h o u l d be accompan ied by s t a n d a r d e r r o r s . The i d e n t i f i ­

c a t i o n s o f t he VAR sys tem s h o u l d have been e x p l o r e d more s y s t e m a t ­

i c a l l y — t h e s m a l l model i d e n t i f i c a t i o n s c o n f l i c t t oo s t r o n g l y w i t h 

t h e d a t a and t he i n t e r n a t i o n a l model i d e n t i f i c a t i o n needs to be 

e x p l o r e d w i t h i n each r e g i o n , no t j u s t t he U . S . G o i n g beyond t h i s 

c o n v e n i e n t i d e n t i f i c a t i o n scheme c o u l d p r o b a b l y p roduce more 
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d e f i n i t e r e s u l t s . F o r e x a m p l e , i f f i s c a l m u l t i p l i e r s l o o k s p u r i ­

o u s l y weak i n mode ls i n c l u d i n g f i n a n c i a l v a r i a b l e s , t h i s has 

i m p l i c a t i o n s abou t VAR i m p u l s e r e s p o n s e s t o f i n a n c i a l v a r i a b l e 

i n n o v a t i o n s w h i c h we have no t t r i e d t o c h e c k . I t s h o u l d be c l e a r , 

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

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

p a p e r s o v e r t he r e c e s s e s c o n t a i n i n g t he r e a l s o u r c e s o f ou r u n c e r ­

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

be c l e a r a l s o t h a t the p rom inen t d e b a t e o v e r r a t i o n a l e x p e c t a t i o n s 

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

a t i s s u e h e r e . We need t o pay more a t t e n t i o n to s t o c h a s t i c s p e c i ­

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

omy. 
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T a b l e 1 

F i s c a l M u l t i p l i e r s f o r C o n f e r e n c e Mode l s 

Mode l DRI EEC MCM EPA LINK LIVERPOOL 
q u a r t e r 

1 1.53 1.26 1.14 
4 2 . 0 5 1.18 1.56 1.57 1.24 . 65 
8 2 . 0 8 1.16 1.70 1.64 1.23 .61 
12 1.86 1.10 1.61 1.63 1.14 .58 

Mode l MINIMOD OECD TAYLOR WHARTON MCKIBBIN/SACHS 
q u a r t e r 

1 1.09 1.26 
-4 1.11 1.53 1.64 1.78 .97 
8 1.03 1.30 1.10 1.61 . 95 
'2 .94 1.07 .93 1.56 .85 
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T a b l e 2 

I n n o v a t i o n E q u a t i o n s f o r P u r e GNP Components Mode l 

X = 1.32 Y 
( . 3 3 ) 

E x p o r t s 

Im = .91 X + 1.52 Y 
( . 0 9 ) ( . 5 5 ) 

Impo r t s 

G M i l = 0 M i l i t a r y 
E x p e n d i t u r e s 
Autonomous 

GSL = .013 Y 
( . 0 5 6 ) 

S t a t e and L o c a l 
P u r c h a s e s 

G N M i l = - 3 . 4 6 Y 
( . 8 6 ) 

F e d e r a l N o n M i l i t a r y 
P u r c h a s e s 

Y - X + Im - G M i l - GN : .49 Y 
( . 1 9 ) 

R e s t o f GNP Response 

S u r p + G M i l + G N M i l = 8 
( 

. 2 8 Y 

.34) 
F e d e r a l Tax + 
T r a n s f e r s + I n t e r e s t 
Response 

R a t i o o f c h i - s q u a r e d to d e g r e e s o f f r eedom (=14) f o r 

g o o d n e s s o f f i t t o c o v a r i a n c e m a t r i x i s 6 .06 , i n d i c a t i n g r e j e c t i o n 

by t he A k a i k e c r i t e r i o n ( w h i c h makes t he c r i t i c a l v a l u e o f t h i s 

r a t i o 2 . 0 ) and even by the Schwarz c r i t e r i o n ( w h i c h i n t h i s c a s e 

makes t he c r i t i c a l v a l u e l o g ( l 4 5 ) = 4 . 9 8 . 

The o r i g i n a l s ys tem was e s t i m a t e d i n c u r r e n t d o l l a r 

l e v e l s a t a n n u a l r a t e s . The r e p o r t e d c o e f f i c i e n t s have been 

s c a l e d , u s i n g 1986:1 l e v e l s o f v a r i a b l e s , t o become e l a s t i c i t i e s . 
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T a b l e 3 

I n n o v a t i o n E q u a t i o n s f o r Mode l w i t h R, M, P Added 

R = 10.34 M M s u p p l y 
( 8 . 4 2 ) 

M = - . 2 6 1 R + 1.99 P - .817 Y M demand 
( . 3 3 8 ) ( 1 . 2 6 ) ( 1 . 0 1 ) 

Y = .801 P + .522 R IS 
( . 491 ) ( . 2 8 1 ) 

X = - . 8 2 6 R - .60 P + .501 Im + .497 Y 
( . 1 0 3 ) ( . 2 5 ) ( . 0 7 6 ) ( . 3 0 3 ) F o r e i g n 

Im = - . 4 3 9 R - .287 P + 2 . 0 3 Y 
( . 1 2 7 ) ( . 326 ) ( .41) 

S e c t o r 

G M i l = 0 M i l i t a r y E x p . 
Autonomous 

GSL = .0162 Y Response o f 
( .062) S t a t e & L o c a l 

G N M i l = -4 .223 Y Response o f 
( . 928 ) F e d e r a l M o n M i l . 

Y - X + Im - G M i l - GN = .615 Y R e s t o f GNP 
( . 1 5 8 ) Response t o GNP 

Surp + G N M i l + G M i l = 8 . 7 6 Y F e d e r a l t a x + 
( 1 . 0 3 ) T r a n s f e r s + I n t e r e s t 

Response t o Y 

The r a t i o o f c h i - s q u a r e d t o d e g r e e s o f f reedom (=28) i s 
5 . 7 4 , l a r g e r than the Schwarz c r i t e r i o n w h i c h h e r e i s l o g ( l 4 5 ) = 
4 . 9 8 , t h u s i n d i c a t i n g t h a t t he model i s no t a good f i t . 

The o r i g i n a l s ys tem was e s t i m a t e d i n c u r r e n t d o l l a r 
l e v e l s a t a n n u a l r a t e s , e x c e p t t h a t i n t e r e s t r a t e e n t e r e d a s a pe r 
c e n t . The r e p o r t e d c o e f f i c i e n t s have been s c a l e d , u s i n g 1986:1 
l e v e l s o f v a r i a b l e s , t o become e l a s t i c i t i e s , e x c e p t t h a t i n t e r e s t 
r a t e has been i n e f f e c t c o n v e r t e d to n a t u r a l u n i t s ( d i v i d e d by 
100) r a t h e r t han i n e f f e c t c o n v e r t e d t o a l o g a r i t h m . 

Because o f the absence o f an exchange r a t e and t he 
i m p o r t a n c e o f exchange r a t e movements i n t he samp le p e r i o d , t he 
f o r e i g n s e c t o r e q u a t i o n s a r e s i m p l y t r i a n g u i a r i z e d , w i t h no a t ­
tempt t o i n t e r p r e t them s e p a r a t e l y a s d i s t i n c t b e h a v i o r a l r e l a ­
t i o n s . The r e a d e r must b e a r i n mind t h a t , d e s p i t e t h e i r r e s e m ­
b l a n c e t o a s t a n d a r d s i m u l t a n e o u s e q u a t i o n s m o d e l , t h e s e e q u a t i o n s 
d e s c r i b e o n l y w i t h i n - q u a r t e r r e s p o n s e s to f o r e c a s t e r r o r s . 
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T a b l e 4 

Some U.S E q u a t i o n s f rom the I n t e r n a t i o n a l Mode l 

GSurp = 1.316 Y - 609 P - .430 GNmi l • • . 1 3 3 G M i l T a x / S u r p l u s 

R = - . 0 3 6 6 SP + 1 
+ .0358 E p a r 

403*M +.455 GSurp - .0745 J P a r Money S u p p l y 

M = .241 Y + .298 P - .256 R Money Demand 

GNmi l = - 1 . 3 1 0 Y E x p e n d i t u r e 
Response t o GNP 

G M i l = 0 Autonomous 
M i l i t a r y 
E x p e n d i t u r e 

Y : r e a l GNP; 

G M i l : r e a l n a t i o n a l d e f e n s e p u r c h a s e s o f goods and s e r v i c e s ; 

G N M i l : A l l government ( i n c l u d i n g n o n - F e d e r a l ) r e a l p u r c h a s e s o f 
goods and s e r v i c e s o t h e r t h a n n a t i o n a l d e f e n s e and Com­
mod i t y C r e d i t C o r p o r a t i o n componen ts ; 

G S u r p : F e d e r a l government d e f i c i t ; R: 3 month t r e a s u r y b i l l 
r a t e . ; M: M1 ; 

R a t i o o f c h i - s q u a r e d t o d e g r e e s o f f reedom (=852) i s 

1 .895 , a c c e p t a b l e by the A k a i k e c r i t e r i o n and a f o r t i o r i t he 

Schwarz c r i t e r i o n . I t s h o u l d be n o t e d , howeve r , t h a t some o f t he 

e q u a t i o n s no t r e p o r t e d h e r e were d i f f i c u l t t o i n t e r p r e t , and 

a n o t h e r s p e c i f i c a t i o n , s i g n i f i c a n t l y b e t t e r by t he A k a i k e but no t 

t he Schwarz c r i t e r i o n , was f i t a s w e l l . Tha t s p e c i f i c a t i o n i n 

p a r t i c u l a r showed t h a t a l l o w i n g f o r a con temporaneous n e g a t i v e 

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

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

p r e t a t i o n . 

S t a n d a r d e r r o r s no t p r e s e n t e d h e r e because c o n v e r g e n c e 

was t oo r a p i d t o a l l o w the n u m e r i c a l o p t i m i z a t i o n r o u t i n e ' s a p ­

p r o x i m a t e H e s s i a n t o become p l a u s i b l y a c c u r a t e . Of c o u r s e i d e a l l y 

we s h o u l d p r o c e e d t o n u m e r i c a l d i f f e r e n t i a t i o n i n t h i s c a s e . 
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T a b l e 5 

Pure GNP components model m u l t i p l i e r s 

V a r i a b l e D e f e n s e Nonde fense S t a t e & R e s t o f GNP 
shocked P u r c h a s e s P u r c h a s e s L o c a l 

- q u a r t e r s 

1 1.24 1.36 1.24 .82 
4 1.98 .56 1.46 1.02 
8 1.59 .72 2 . 5 0 1.32 
12 1.46 1.50 4 . 3 4 1.44 

R, M, P added t o U . S . GNP component model 

V a r i a b l e De fense Nonde fense S t a t e & R e s t o f GNP 
s h o c k e d P u r c h a s e s P u r c h a s e s L o c a l 

- q u a r t e r s 

1 1.40 1.60 1.40 .82 
4 1.24 .77 1.54 1.00 
8 .78 - 1 . 9 9 2 . 4 2 1.38 
12 .82 - 2 . 0 6 3 . 4 6 1.56 

I n t e r n a t i o n a l Mode l 

V a r i a b l e D e f e n s e Nonde fense 
s h o c k e d P u r c h a s e s P u r c h a s e s 

( A l l g o v t . * s ) 

q u a r t e r s 

1 1.15 2 . 4 7 
4 1.11 2 . 4 6 
8 1.17 2 . 2 9 
12 1.30 2 . 2 5 
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T a b l e 6 

E f f e c t s on n e t s u r p l u s o f mone ta ry e x p a n s i o n 

y e a r DRI EEC MCM EPA LINK 

1 8 . 6 . 6 3 . 0 2 2 . 7 0 . 0 
2 3 7 . 6 1.2 2 5 . 7 3 6 . 0 7.9 
3 3 8 . 3 16.1 3 8 . 4 2 8 . 9 2 1 . 4 
4 18 .3 2 2 . 9 3 2 . 3 10 .6 2 4 . 

y e a r L I V P L MINIMOD VAR OECD WHARTON 

1 - 1 . 9 3 . 0 - 2 . 2 17.9 - 2 . 7 
2 1.0 19.1 5 .9 4 4 . 3 - 3 . 9 
3 . 8 2 3 . 8 0 . 8 3 4 . 8 - 1 0 . 2 
4 1.3 2 8 . 0 - 1 3 . 5 2 5 . 8 - 2 0 . 5 

y e a r MCK/SACHS 

1 - 5 . 4 
2 - 2 2 . 6 
3 - 2 7 . 6 
4 - 1 8 . 0 

Computed f rom c o n f e r e n c e vo lume t a b l e s f o r s i m u l a t i o n D 

a c c o r d i n g 5 t o t he f o r m u l a • 

N S u r p ( j ) = - G D E F ( j ) + 3 R S ( j ) + 6 R L ( j - 1 ) + 5 R L ( j - 2 ) + 7 R L ( j - 3 ) , 

where N S u r p ( j ) i s t he y e a r j number i n t he co lumns a b o v e , R S ( j ) i s 

t he y e a r j e f f e c t on t he s h o r t r a t e . R L ( j ) i s t he y e a r j e f f e c t on 

t h e l o n g r a t e , and G D E F ( j ) i s t he y e a r j e f f e c t on t he g r o s s 

d e f i c i t . The l a g d i s t r i b u t i o n i s based on t he CBO t a b l e c i t e d i n 

t he t e x t However t h a t CBO a n a l y s i s a p p l i e d t o a permanent change 

i n " t h e i n t e r e s t r a t e " , no t t o dynamic r e s p o n s e s when b o t h s h o r t 

and l o n g r u n i n t e r e s t r a t e s c h a n g e . Our c h o i c e o f how t o e x t r a p o -

l a t e t h i s to a s i t u a t i o n w i t h b o t h s h o r t and l o n g run r a t e s c h a n g -

i n g i s o b v i o u s l y somewhat a r b i t r a r y . F o r t he VAR model t h e r e a r e 

no l o n g r a t e f o r e c a s t s . so the l a g d i s t r i b u t i o n i s a p p l i e d d i -

r e c t l y t o s h o r t r a t e s . 
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N o t e s t o t h e F i g u r e 

E a c h co lumn o f p l o t s shows t h e r e s p o n s e s t o a one s t a n ­

d a r d d e v i a t i o n d i s t u r b a n c e i n t he e q u a t i o n named a t t he bo t tom o f 

t he c o l u m n . The i n t e r e s t r a t e i s measured i n p e r c e n t a g e p o i n t s , 

t h e n e t s u r p l u s i n 100 d o l l a r s p e r d o l l a r o f n o m i n a l GNP, and t h e 

r e m a i n i n g v a r i a b l e s i n l o g a r i t h m s XIOO ( s o they have t he same 

p e r c e n t a g e p o i n t u n i t s as t he i n t e r e s t r a t e ) . The number a t t he 

r i g h t o f e a c h row o f p l o t s g i v e s t h e s i z e o f the maximum a b s o l u t e 

d e v i a t i o n f rom the h o r i z o n t a l a x i s shown i n t h a t row. Each p l o t 

shows r e s p o n s e s o v e r 16 q u a r t e r s . 
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A p p e n d i x 

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

r a t e i s c o n s t a n t and i n w h i c h we s u p p r e s s t h e e x p l i c i t a n a l y s i s o f 

money s u p p l y and demand—we t r e a t mone ta ry p o l i c y a s f i x i n g t he 

i n t e r e s t r a t e . I t i s a mode l w i t h no q u a n t i t y v a r i a b l e s . W i t h i n 

i t we d i s c u s s how changes i n p o l i c y c o n t e m p o r a n e o u s l y a f f e c t t he 

p r i c e l e v e l . In a more r e a l i s t i c model t h e r e wou ld be s t i c k i n e s s 

i n p r i c e s and q u a n t i t y e f f e c t s f rom the p o l i c y changes w h i c h 

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

We suppose t he government i s s u e s o n e - p e r i o d b o n d s , t he 

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

i n t e r e s t r a t e quo ted a t t g i v e n by R F C . The p r i c e l e v e l ( t h e r a t e 

o f exchange between goods and newly i s s u e d bonds) i s P f c and the 

r e a l v a l u e o f t a x e s a t t i s t . R e a l government e x p e n d i t u r e s , 

w h i c h we t a k e as f i x e d e x o g e n o u s l y , a r e g i v e n by x^.. The budge t 

c o n s t r a i n t f o r t he government t hen i s 

(A1) B f c = R t . ^ t ^ + P t ( x T - T T ) . 

We i g n o r e t he a p p e a r a n c e o f money i n the budge t c o n ­

s t r a i n t ; a s s t a t e d i n t he t e x t , t h i s i s a r e a s o n a b l e a p p r o x i m a t i o n 

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

t i o n o f t o t a l government d e b t . 

We make t he s i m p l i f y i n g a s s u m p t i o n t h a t a g e n t s c h o o s i n g 

p o r t f o l i o s d i s c o u n t a t a nonrandom r a t e e q u a l to t h e f i x e d r e a l 

r a t e o f r e t u r n on r e a l a s s e t s . T h i s i s e x a c t l y j u s t i f i e d i f 

o u t p u t and consump t i on a r e c o n s t a n t , bu t i s a p p r o x i m a t e l y c o r r e c t 

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



d e g r e e o f c u r v a t u r e i n a g e n t s ' c o n s u m p t i o n f u n c t i o n s . Under t h e s e 

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

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

(A2) R - 1 = S E t [ P t / P t + 1 ] . 1 1 

We p o s t u l a t e two s i m p l e p o l i c y r u l e s . Mone ta ry p o l i c y 

f i x e s R a c c o r d i n g t o 

(A3) fir1 = a + bP. . / P . + v. , 

and f i s c a l p o l i c y f i x e s T a c c o r d i n g t o 

(A4) T = c + dB / P + w 

E q u a t i o n s (A2) and (A3) t o g e t h e r i m p l y 

(A5) P t / P t + 1 . Ba + 8 b P t _ 1 / P t + 3v f c + u f c + 1 , 

where E f c [ u t + 1 ] = 0. Where w, v and x a r e t he o n l y s o u r c e s o f 

s t o c h a s t i c d i s t u r b a n c e t o the s y s t e m , u f c w i l l be d e t e r m i n e d by 

{ w s ' W s - t } -
Most m a c r o e c o n o m i s t s wou ld e x p e c t t h a t mone ta ry p o l i c y 

can s t a b i l i z e t he p r i c e l e v e l o n l y i f i t moves i n t e r e s t r a t e s more 

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

one i n ( A 3 ) , w i t h t he p r i c e l e v e l b e i n g more s t a b l e t he b i g g e r i s 

b . From (A5) we s e e t h a t ? t / P t + 1 , t he i n v e r s e o f t he i n f l a t i o n 

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

b > 6 " . T h i s i s no t a r e a l p a r a d o x , however . An " u n s t a b l e " 
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s t o c h a s t i c d i f f e r e n c e e q u a t i o n may have a s t a t i o n a r y s o l u t i o n . In 

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

CD 

( A 6 ) P

t - 1 / P t = - B a / ( 8 b - 1 ) - BE [ J v f c + s ( g b ) " S ] . 
s=0 

Assuming t h a t an e q u i l i b r i u m w i t h n e g a t i v e p r i c e s o r w i t h t he 

i n f l a t i o n r a t e i n c r e a s i n g e x p o n e n t i a l l y i s i n f e a s i b l e , 1 2 ( A 6 ) 

g i v e s t he o n l y p o s s i b l e s t o c h a s t i c p r o c e s s f o r p r i c e s when 

Sb > 1. Mote t h a t t h i s i m p l i e s t h a t t he p r i c e l e v e l i s e n t i r e l y 

d e t e r m i n e d by t he d i s c o u n t f a c t o r 6 , t he p a r a m e t e r s ( a and b) o f 

t he moneta ry p o l i c y e q u a t i o n ( A 3 ) , and t he d i s t u r b a n c e v t o t h a t 

e q u a t i o n . 

I f , on t h e o t h e r h a n d , 8b < 1, (A5) h a s many s t a t i o n a r y 

s o l u t i o n s ( a s s u m i n g v i s s t a t i o n a r y ) . I f we t h i n k o f t he economy 

a s b e g i n n i n g a t some i n i t i a l t ime 0 , e a c h i n i t i a l P _ ^ / P Q g e n e r a t e s 

a d i f f e r e n t t i m e p a t h f o r p r i c e s . By no t r e s p o n d i n g s t r o n g l y 

enough to i n f l a t i o n , moneta ry p o l i c y f a i l s to f i x t he p r i c e 

l e v e l . As we s h a l l now s e e , t h i s does n o t imp l y t h a t t he p r i c e 

l e v e l i s n e c e s s a r i l y i n d e t e r m i n a t e . S i n c e t he p r i c e l e v e l a p p e a r s 

a l s o i n t he government budget c o n s t r a i n t , t he p r i c e l e v e l can be 

d e t e r m i n a t e d e s p i t e t he moneta ry a u t h o r i t i e s ' f a i l u r e t o r espond 

to t he i n t e r e s t r a t e i f f i s c a l p o l i c y i s a p p r o p r i a t e . F o r m a l l y , 

t he p r o b l e m i s t h a t t he sys tem has a l o o s e i n i t i a l c o n d i t i o n ; 

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

t he sys tem w h i c h , v i a a f e a s i b i l i t y c o n s t r a i n t o r t r a n s v e r s a l i t y 

c o n d i t i o n , e l i m i n a t e s t he i n d e t e r m i n a c y . The u n s t a b l e r o o t can be 

p r o v i d e d by an i n f l a t i o n - s e n s i t i v e i n t e r e s t r a t e , bu t i t a l s o can 

be p r o v i d e d by f i s c a l p o l i c y . 
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F o r f i s c a l p o l i c y t o t a k e on t h e bu rden o f f i x i n g t h e 

p r i c e l e v e l , i t must behave i n a way w h i c h , i n t he p r e s e n c e o f a 

s t r o n g l y i n f l a t i o n - s e n s i t i v e mone ta ry p o l i c y , wou ld be d e s t a b i l i z ­

i n g . T h a t i s , i t must n o t make t a x e s r espond s t r o n g l y to t he r e a l 

v a l u e o f t he government d e b t . 

U s i n g e q u a t i o n s (A1) and ( A 2 ) , t a k i n g a c o n d i t i o n a l 

e x p e c t a t i o n o f t h e budge t c o n s t r a i n t ( A 1 ) , g i v e s us 

{ A 7 ) E t - i [ v p t ] = 8 ~Yi / p t - i + Et-i[vTt] 

s u b s t i t u t i n g (A4) i n t o (A7) p r o d u c e s 

(A8) ^ [ B t / P J - ( B " 1 - d ) B t _ 1 / P t _ 1 + E t _ l [ V c - w t ] . 

I f d < s - ^ - 1, (A8) g e n e r a t e s an u n s t a b l e s t o c h a s t i c d i f f e r e n c e 

e q u a t i o n i n B / P . Assuming t h a t e q u i l i b r i a i n w h i c h t h e r e a l 

government d e b t grows f a s t e r t h a n t h e r a t e o f t i m e d i s c o u n t 8 a r e 

1 3 

i n f e a s i b l e , " however , we can a s b e f o r e s o l v e f o r w a r d i n t h i s c a s e 

to o b t a i n t he u n i q u e s t a b l e s o l u t i o n t o t he " u n s t a b l e " e q u a t i o n . 

W i t h d = 0 , f o r e x a m p l e , we o b t a i n 

(A9) B f c / P t - E t ( I 8 S ( w t + s + c - x t + s ) | . 
s= 1 

T h i s e q u a t i o n makes the r e a l v a l u e o f the government 

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

i n t e r e s t paymen ts . Comb in i ng (A9) w i t h t he budget c o n s t r a i n t (A1) 

g i v e s us an e x p r e s s i o n f o r P j . : 

O b s e r v e t h a t (A10) a l l o w s no con temporaneous e f f e c t on 

t he p r i c e l e v e l o f t he moneta ry p o l i c y d i s t u r b a n c e v f c . By c h a n g ­

i n g t he i n t e r e s t r a t e R r , moneta ry p o l i c y can change a n t i c i p a t e d 
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(and t h u s a c t u a l ) i n f l a t i o n , bu t t he o n l y e f f e c t i s t h a t h i g h e r 

i n t e r e s t r a t e s p roduce h i g h e r f u t u r e p r i c e s . The p r i c e l e v e l i s 

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

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

E q u a t i o n (A10) was d e r i v e d a s s u m i n g d = 0 , bu t w i t h no 

a s s u m p t i o n s abou t a o r b ; e q u a t i o n (A6) was d e r i v e d a s s u m i n g 

b8 > 1, b u t w i t h no a s s u m p t i o n s a b o u t c o r d . Y e t t he two e q u a ­

t i o n s a r e c l e a r l y i n g e n e r a l i n c o n s i s t e n t . F o r e x a m p l e , i f w, v , 

and x a r e s e r i a l l y and m u t u a l l y i n d e p e n d e n t , (A6) makes P f c d e p e n ­

den t o n l y on v f c c o n d i t i o n a l on d a t a up t h r o u g h t - 1, w h i l e (A10) 

makes P t dependen t o n l y on w f c and x f c . T h i s i s a symptom o f t he 

f a c t t h a t t he model has no s o l u t i o n i f b o t h f i s c a l and m o n e t a r y 

a u t h o r i t i e s a t t e m p t to t ake c h a r g e o f t he p r i c e l e v e l . I f d i s 

s m a l l and b i s l a r g e , t he s y s t e m h a s two u n s t a b l e e i g e n v a l u e s , 

w h i l e t h e r e i s o n l y one u n d e t e r m i n e d i n i t i a l c o n d i t i o n — t h e i n i ­

t i a l p r i c e l e v e l . E i t h e r t he monetary a u t h o r i t y c o n t r o l s t h e 

p r i c e l e v e l by mov ing t he i n t e r e s t r a t e more than i n p r o p o r t i o n t o 

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

t h r o u g h the r e l a t i o n o f t a x e s to e x p e n d i t u r e s . When t he mone ta r y 

a u t h o r i t y c o n t r o l s the p r i c e l e v e l , the f i s c a l a u t h o r i t y h a s no 

e f f e c t on t he p r i c e l e v e l o r on i n f l a t i o n , e x c e p t t h a t i t must 

choose d l a r g e enough s o t h a t e q u a t i o n (A8) above i s s t a b l e . When 

t he f i s c a l a u t h o r i t y c o n t r o l s t he p r i c e l e v e l , t he mone ta ry a u ­

t h o r i t y c o n t r o l s the r a t e o f i n f l a t i o n . The moneta ry a u t h o r i t y a s 

no e f f e c t on u n a n t i c i p a t e d i n f l a t i o n i n t h a t c a s e , and must c h o o s e 

b s m a l l enough t o make (A5) above a s t a b l e e q u a t i o n . 
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E q u a t i o n (A10) t o g e t h e r w i t h t he mone ta ry p o l i c y e q u a ­

t i o n (A3) i m p l y t h a t e x p e c t e d f u t u r e n e t s u r p l u s e s a f f e c t c u r r e n t 

i n t e r e s t r a t e s , v i a t he r e a c t i o n o f moneta ry p o l i c y to d e f l a t i o n ­

a r y p r e s s u r e . In p a r t i c u l a r , l o w e r i n t e r e s t r a t e s and e x p a n s i o n s 

i n money s t o c k w i l l be a s s o c i a t e d w i t h h i g h e r e x p e c t e d f u t u r e n e t 

s u r p l u s e s . Thus i n an e q u i l i b r i u m where f i s c a l p o l i c y i s f i x i n g 

t he p r i c e l e v e l , i t may a p p e a r t h a t e x p a n s i o n a r y mone ta ry p o l i c y 

i n c r e a s e s government s u r p l u s e s o r r e d u c e s d e f i c i t s . A t r u e mone­

t a r y e x p a n s i o n , an i n c r e a s e i n v f c i n ( A 3 ) , has no e f f e c t on t he 

n e t s u r p l u s o r d e f i c i t i n t h i s k i n d o f e q u i l i b r i u m . In an e q u i ­

l i b r i u m where mone ta ry p o l i c y s e t s t h e p r i c e l e v e l ( l a r g e b i n 

( A 3 ) , s m a l l d i n ( A 4 ) ) , v^. i n c r e a s e s r e d u c e t h e r e a l v a l u e o f t h e 

d e b t and t h e r e b y r e d u c e f u t u r e n e t s u r p l u s e s . T h i s s u g g e s t s a way 

o f d i s t i n g u i s h i n g t he two k i n d s o f e q u i l i b r i u m even when we f i n d 

i t h a r d to d i s e n t a n g l e v f c and w t i n t he d a t a : we l o o k t o s e e 

whe the r p e r i o d s when money s t o c k i n c r e a s e s and i n t e r e s t r a t e s d r o p 

t end t o p r e c e d e f i s c a l c o n t r a c t i o n s o r f i s c a l e x p a n s i o n s . 

The re r e m a i n s a f o u r t h c a s e we have n o t y e t c o n s i d e r e d , 

i n w h i c h t he s o l u t i o n i s i n d e t e r m i n a t e . The mone ta ry a u t h o r i t y 

m igh t keep t he i n t e r e s t r a t e u n r e s p o n s i v e t o i n f l a t i o n , w h i l e t he 

f i s c a l a u t h o r i t y k e p t t a x e s r e s p o n s i v e to t he r e a l v a l u e o f t he 

d e b t . In t h i s c a s e the model has a con t i nuum o f s o l u t i o n s because 

i t h a s no u n s t a b l e r o o t and t he p r i c e l e v e l i s t h e r e f o r e i n d e t e r ­

m i n a t e . 

The message o f t h i s model m igh t be summar ized a s : 

f i s c a l p o l i c y can a f f e c t n o m i n a l a g g r e g a t e demand p r o v i d e d i t i s 

s u p p o r t e d by an accommodat i ve mone ta ry p o l i c y ; mone ta ry p o l i c y can 
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a f f e c t n o m i n a l demand p r o v i d e d i t i s s u p p o r t e d by a f i s c a l p o l i c y 

wh ich c o n v e r t s h i g h i n t e r e s t r a t e s i n t o h i g h f u t u r e t a x e s . 
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Mode l No tes 

T h i s paper d i s c u s s e s mode ls based on t h r e e v e c t o r a u t o -

r e g r e s s i o n s — t w o s m a l l V A R ' s f i t t o U . S . d a t a o n l y and t he l a r g e 

t h r e e - r e g i o n i n t e r n a t i o n a l VAR whose s i m u l a t i o n s were p r e s e n t e d a t 

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

w i t h a d i f f e r e n t i d e n t i f i c a t i o n scheme f rom t h a t r e p o r t e d i n T a b l e 

4 , t hough t he same e s t i m a t e o f t he same VAR was u s e d . We summa­

r i z e h e r e t he d a t a , t he VAR e s t i m a t i o n me thod , and t he i d e n t i f i c a ­

t i o n schemes used f o r each model s p e c i f i c a t i o n . 

A. D a t a 

The two U . S . mode ls used q u a r t e r l y d a t a f r om 1948:1 

t h r o u g h 1986:1, w i t h t he e s t i m a t i o n p e r i o d b e g i n n i n g i n 1949:1. 

The v a r i a b l e s i n t he s m a l l e r model were t he f i v e n o m i n a l GNP 

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

o t h e r f e d e r a l p u r c h a s e s , s t a t e and l o c a l p u r c h a s e s , p l u s t o t a l GNP 

and t he f e d e r a l government s u r p l u s . The l a r g e r model added t he 

t h r e e month t r e a s u r y b i l l r a t e ( s e c o n d a r y m a r k e t ) , M1 (a s p l i c i n g 

o f M1 d e f i n i t i o n s t o c o v e r t h e who le pos twar p e r i o d ) , and t h e GNP 

d e f l a t o r . 

Each o f the t h r e e r e g i o n s i n t he i n t e r n a t i o n a l model 

used d a t a on r e a l GNP, GNP d e f l a t o r , s h o r t i n t e r e s t r a t e , s t o c k 

p r i c e s , unemployment r a t e , wage r a t e , money s t o c k , government 

p u r c h a s e s , government s u r p l u s , i m p o r t s , e x p o r t s , i m p o r t p r i c e s , 

e x p o r t p r i c e s , and c u r r e n t a c c o u n t b a l a n c e . In a d d i t i o n t he U . S . 

s e c t o r d i s t i n g u i s h e d d e f e n s e and n o n d e f e n s e s p e n d i n g . U . S . e x ­

change r a t e s w i t h J a p a n and Europe and a commodi ty p r i c e i n d e x 

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

w o r l d model w i l l e v e n t u a l l y become a v a i l a b l e s e p a r a t e l y , g i v i n g 

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

e x p l a n a t i o n o f m o d e l i n g m e t h o d s . Da ta f o r a l l t h r e e mode ls a r e 

a v a i l a b l e on d i s k e t t e a t c o s t . 

B . VAR E s t i m a t i o n 

The two s m a l l e r mode ls were e s t i m a t e d i n two s t e p s . 

I n i t i a l o r d i n a r y l e a s t s q u a r e s e s t i m a t e s were g e n e r a t e d f r om the 

f i r s t p a r t o f t he s a m p l e . U s i n g the e s t i m a t e d d i s t u r b a n c e v a r i ­

a n c e s f r om t h i s s t a g e , t he r e m a i n i n g p a r t o f t he samp le was used 

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

p r o c e d u r e a l l o w e d f o r c o n d i t i o n a l h e t e r o s k e d a s t i c i t y by mak ing t he 

d i s t u r b a n c e v a r i a n c e depend on a c t u a l s q u a r e d l a g g e d o n e - s t e p -

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

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

bu t t he i n p u t f i l e s used a r e a v a i l a b l e on d i s k e t t e . 

The i n t e r n a t i o n a l m o d e l , because o f i t s s i z e , wou ld no t 

have p roduced e a s i l y i n t e r p r e t e d i m p u l s e r e s p o n s e s i f e s t i m a t e d by 

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

r e g i o n s s t a r t e d up a t s c a t t e r e d d a t e s . We d e v i s e d a p r o c e d u r e 

based on t he Kalman f i l t e r t o a l l o w model s i z e to expand a s a d d i ­

t i o n a l s e r i e s became a v a i l a b l e . There was no a l l o w a n c e f o r h e t e r ­

o s k e d a s t i c i t y . The p r i o r d i s t r i b u t i o n on t he p a r a m e t e r s was 

s i m i l a r to t h a t d e s c r i b e d i n Doan, L i t t e r m a n and S ims [ 1 9 8 4 ] . 

Each r e g i o n ' s e q u a t i o n s were e s t i m a t e d s e p a r a t e l y . The e s t i m a t e s 

were c a r r i e d ou t w i t h a s u i t e o f FORTRAN programs r a t h e r t han w i t h 

a s t a n d a r d packaged program because o f t he s c a l e o f the compu ta -



- 4 9 -

t i o n s . D o c u m e n t a t i o n o f t he e s t i m a t i o n methods w i l l no t be a v a i l ­

a b l e u n t i l t h e s e p a r a t e d i s c u s s i o n p a p e r on t h e model a p p e a r s . 

C . I d e n t i f i c a t i o n 

I d e n t i f i c a t i o n f o r t he two s m a l l e r mode ls f o l l o w e d t h e 

methods d e s c r i b e d e l s e w h e r e i n t h i s p a p e r . F o r t he i n t e r n a t i o n a l 

model one i d e n t i f i c a t i o n , t h a t u n d e r l y i n g t he T a b l e 4 p r o c e d u r e , 

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

c o n f e r e n c e s i m u l a t i o n s d i f f e r e d . To u n d e r s t a n d what was d o n e , 

c o n s i d e r e q u a t i o n (4 ) i n t he t e x t , w h i c h r e l a t e s t he m a t r i x B Q o f 

con temporaneous c o e f f i c i e n t s on Y i n t h e e q u a t i o n s (3 ) d e f i n i n g 

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

c o e f f i c i e n t s on u i n t h e e q u a t i o n s (2 ) d e f i n i n g how Y ( t ) i s d e t e r ­

mined by c u r r e n t and p a s t u . The i d e n t i f i c a t i o n p r o c e d u r e used 

e l s e w h e r e i n t h i s paper imposed z e r o r e s t r i c t i o n s on e l e m e n t s o f 

B Q , w h i c h can be i n t e r p r e t e d a s minimum d e l a y r e s t r i c t i o n s . 

However t o r e c o n s t r u c t t he s y s t e m ' s r e s p o n s e to one u n d e r l y i n g 

U ; , we a c t u a l l y r e q u i r e t he i ' t h co lumn o f A Q = B ~ 1 . E v e r y co lumn 

o f AQ i n g e n e r a l depends on a l l the e l e m e n t s o f B Q . I t i s no t 

u n r e a s o n a b l e t h a t we m igh t have b e l i e f s , based on knowledge o f 

economic b e h a v i o r , d i r e c t l y abou t t he r e s p o n s e s o f t he economy to 

d i s t u r b a n c e s i n p o l i c y — t h a t i s abou t t he co lumns o f AQ them­

s e l v e s . F o r t he c o n f e r e n c e s i m u l a t i o n s , we p o s t u l a t e d fo rms f o r 

the money s u p p l y and f i s c a l p o l i c y co lumns o f A Q d i r e c t l y , r a t h e r 

t han p o s t u l a t i n g m in imum-de lay r e s t r i c t i o n s on BQ and d e r i v i n g AQ 

i n d i r e c t l y . We made a v e r y s i m p l e s p e c i f i c a t i o n o f the f i s c a l 

p o l i c y c o l u m n : i t i n v o l v e d con temporaneous movements i n t he 

government e x p e n d i t u r e v a r i a b l e and t he government s u r p l u s v a r i -
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a b l e o n l y . The mone ta ry p o l i c y shock was d e f i n e d by a more s u b t l e 

p r o c e s s , based on R o b e r t L i t t e r m a n ' s [198U] a n a l y s i s o f t he week l y 

p a t t e r n o f i n t e r e s t r a t e , exchange r a t e and money s t o c k move­

m e n t s . The money shock co lumn o f A Q was s p e c i f i e d t o i n v o l v e an 

upward movement i n i n t e r e s t r a t e accompan ied by con temporaneous 

downward movement i n money s t o c k and upward movement i n exchange 

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

a b l e s a l s o were a l l o w e d t o move c o n t e m p o r a n e o u s l y w i t h t he money 

shock i n t h e q u a r t e r l y m o d e l . 
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F o o t n o t e s 

' C o n v e n t i o n a l t r e a t m e n t s u s u a l l y d i s t i n g u i s h exogenous 

v a r i a b l e s f rom endogenous v a r i a b l e s , w i t h c o m p l e t e n e s s mean ing 

o n l y t h a t endogenous v a r i a b l e s can be e x p r e s s e d i n te rms o f c u r ­

r e n t and p a s t random d i s t u r b a n c e s and c u r r e n t and p a s t exogenous 

v a r i a b l e s . Bu t h e r e we have no t imposed any c o n d i t i o n s on t h e 

s t o c h a s t i c p r o p e r t i e s o f t he u ' s . I f t h e r e i s an exogenous v a r i ­

a b l e Y ^ , we s i m p l y i n c l u d e a t r i v i a l e q u a t i o n o f t he fo rm Y ^ ( t ) = 

u F i ( t ) t o " d e t e r m i n e " i t . 

2 I n a m u l t i v a r i a t e e c o n o m i c model t he dependen t v a r i ­

a b l e s a r e d e t e r m i n e d by e s s e n t i a l l y a r b i t r a r y n o r m a l i z a t i o n s , f rom 

t h e p o i n t o f v i ew o f t he s t a t i s t i c a l t h e o r y . What i s r e a l l y 

a s s e r t e d by t he s t a t e m e n t t h a t the X ' s a r e t he dependen t v a r i a b l e s 

i n G i s l i t t l e more than t h a t t he d i m e n s i o n s o f X and G m a t c h . 

3 I t s h o u l d be n o t e d t h a t most e a r l y r a t i o n a l e x p e c t a ­

t i o n s mac roeconomics was e q u a l l y c a v a l i e r abou t t r e a t i n g c o n t r o l l ­

a b l e v a r i a b l e s a s p r e d e t e r m i n e d . The h y p o t h e s i s t h a t o n e - s t e p 

ahead p r e d i c t i o n e r r o r s i n money s t o c k a r e e n t i r e l y g e n e r a t e d by 

random d i s t u r b a n c e s t o p o l i c y , e s s e n t i a l t o much r a t i o n a l e x p e c t a ­

t i o n s m o n e t a r i s t e m p i r i c a l wo rk , amounts to assuming money s t o c k 

i s p r e d e t e r m i n e d . 

* * I r o n i c a l l y , t h i s a s p e c t o f the r a t i o n a l e x p e c t a t i o n s 

c r i t i q u e , i m p l y i n g the need f o r renewed a t t e n t i o n t o c a r e f u l 

t r e a t m e n t o f p o l i c y e n d o g e n e i t y , has g e n e r a t e d l i t t l e r e s p o n s e . 

Indeed we f i n d a p r o l i f e r a t i o n o f r a t i o n a l e x p e c t a t i o n s m o d e l s , 

l i k e S a r g e n t ' s [1973] i n f l u e n t i a l B r o o k i n g s paper and t he r a t i o n a l 

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

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

t i o n . 

5 T h i s i s a s l i g h t e x a g g e r a t i o n . Though (3) i s i n t h e 

fo rm o f a s t a n d a r d l i n e a r s i m u l t a n e o u s e q u a t i o n s m o d e l , t e x t b o o k 

s i m u l t a n e o u s e q u a t i o n s methods do no t impose u n c o r r e l a t e d n e s s 

a c r o s s i on t h e u i ( t ) ' s . 

5 The c o n d i t i o n f o r i d e n t i f i c a t i o n g i v e n h e r e i s o n l y a 

rank c o n d i t i o n , n e c e s s a r y bu t no t s u f f i c i e n t . I have no t f ound a 

c o n v e n i e n t l y c h e c k e d s u f f i c i e n t c o n d i t i o n . 

S o n g d a l Sh im [1984] has t e s t e d t he i m p l i c a t i o n s o f (3) 

f o r t ime s e r i e s d a t a on a number o f c o u n t r i e s . U s i n g VAR me tho ­

d o l o g y , he shows t h a t i t h o l d s r e m a r k a b l y w e l l ( w i t h t he s i d e 

c o n d i t i o n t h a t 9 i s f i x e d ) when t he economy i s d i s t u r b e d i n ways 

t h a t do n o t c r e a t e s u r p r i s e changes i n R. S u r p r i s e changes i n R 

do seem t o be a s s o c i a t e d w i t h changes i n 9 , and t h e r e b y t o v i o l a t e 

the no rma l r e l a t i o n o f n o m i n a l deb t to c u r r e n t p r i c e l e v e l and 

f u t u r e n e t s u r p l u s e s . H a m i l t o n and F l a v i n [1987] have t e s t e d (3) 

f o r U . S . d a t a . 

5 

" R e c a l l f rom s e c t i o n I I t h a t t h i s c l a s s o f i d e n t i f i c a ­

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

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

most a p p l i e d r a t i o n a l e x p e c t a t i o n s m o d e l i n g . 
Q 

"The VAR f i s c a l m u l t i p l i e r s a r e no t r e p o r t e d b e c a u s e o f 

an e r r o r we made i n s p e c i f y i n g the f i s c a l s h o c k s f o r t he c o n f e r ­

ence s i m u l a t i o n s . We had meant t h a t a l l government e x p e n d i t u r e 

v a r i a b l e s s h o u l d be i n n o m i n a l t e r m s , and f o r Eu rope and Japan 
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they w e r e . However we i n a d v e r t e n t l y used d a t a on r e a l government 

e x p e n d i t u r e s f o r t he U . S . Thus t he f i s c a l s h o c k s s p e c i f i e d f o r 

t he c o n f e r e n c e , w h i c h r e q u i r e d t h a t t he r a t i o o f e x p e n d i t u r e s t o 

t he p r i c e l e v e l f o l l o w a g i v e n p a t h , w i t h no i n i t i a l c o n t e m p o r a r y 

movement i n o t h e r v a r i a b l e s , were an u n l i k e l y and n e a r l y u n i n t e r -

p r e t a b l e d i s t u r b a n c e . The r e s u l t s f r om the VAR model r e p o r t e d i n 

t h i s p a p e r c o r r e c t f o r t he r e a l U . S . f i s c a l v a r i a b l e s , and t h e 

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

t i o n s a r e p r o b a b l y no t much d i s t o r t e d by t he m i s s p e c i f i c a t i o n o f 

f i s c a l s h o c k s . 

l 0 T a b l e 1 1 - 1 1 , p. 7 5 . 

1 ' N o t e t h a t because a g e n t s know t h a t c o n s u m p t i o n i s 

c o n s t a n t , t h e y know t h a t t he random r e a l r e t u r n on t h e i r h o l d i n g s 

o f n o m i n a l bonds a r e i n e q u i l i b r i u m e x a c t l y o f f s e t by f l u c t u a t i o n s 

i n t h e i r s a v i n g s and i n t a x e s . However , t hey assume t h a t t h i s 

wou ld n o t r ema in t r u e i f t h e y i n d i v i d u a l l y d e v i a t e d f r om t h e 

e q u i l i b r i u m l e v e l o f h o l d i n g s o f government d e b t . 

1 2 

I n f e a s i b i l i t y c o u l d s tem e i t h e r f r om the t e c h n o l o g y , 

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

as t he c o s t o f h o l d i n g money i n c r e a s e s , o r f rom a commitment to 

some d i s c o n t i n u o u s change i n p o l i c y when i n f l a t i o n r e a c h e s a 

c e r t a i n r a t e . 

' 3 I n a r e p r e s e n t a t i v e a g e n t model t h i s i s g u a r a n t e e d by 

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

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