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Precis: This paper presents a dynamic macroeconomic model of a small open economy (SOE) in which 
government budget deficits are financed by printing money, the dynamics arising from a stock-
adjustment approach to capital movements and the government's budget constraint. Stability 
conditions and the medium-term policy multipliers are derived. Fiscal policy raises income in the 
medium run but an expansionary monetary policy by open market operations (resulting in a fall in 
the parametric bond stock) reduces income. There are some striking symmetries between fiscal and 
monetary policies: a one-unit increase in government spending has exactly the same effect on steady-
state income, the money stock, and the total bond stock, as a one-unit rise in the stock of government 
bond. 

I I N T R O D U C T I O N 

In an ear l ie r paper ( M u r r a y 1 9 8 0 ) I p resen ted a m e d i u m - t e r m m a c r o -

e c o n o m i c m o d e l o f a smal l o p e n e c o n o m y ( S O E ) w h i c h is a s t r i c t p r i c e t a k e r 

i n the m a r k e t f o r goods as w e l l as t h a t f o r assets. T h a t paper e x a m i n e d t he 

effects o f m o n e t a r y a n d f iscal po l i c i e s i n a f l e x i b l e exchange-ra te SOE o n 

t he a s s u m p t i o n t h a t g o v e r n m e n t b u d g e t imba lances are o f f se t b y sales o f 

g o v e r n m e n t b o n d s t o the d o m e s t i c c i t i z e n r y . T h e m a i n resul ts o f t h a t paper 

w e r e : 

(1 ) F isca l p o l i c y raises i n c o m e i n t h e s h o r t r u n b u t has n o e f fec t i n t he 

l o n g r u n a n d t h a t t he re fo re a g o v e r n m e n t w i s h i n g t o raise i n c o m e 

p e r m a n e n t l y b y th i s means m u s t absorb an ever inc reas ing share o f 

o u t p u t . 

(2 ) M o n e t a r y p o l i c y raises i n c o m e i n t he i n t e r m e d i a t e r u n . 

t 
*An earlier version of this paper was presented to the Dublin Economics Workshop. I am grateful to 
Rodney Thom for many stimulating discussions and to an anonymous referee for a number of 
suggestions for improvement, both in this paper and in the earlier one referred to in the text, which 
suggestions through an oversight I neglected to acknowledge. I am alone responsible for any remaining 
errors or omissions. 



( 3 ) A p o l i c y o f b o n d financing o f g o v e r n m e n t b u d g e t def ic i t s is 
i n h e r e n t l y des t ab i l i s ing i n an S O E , p r o d u c i n g at best o n l y a quasi-
s teady state i n w h i c h t he aggregate b o n d s t o c k is c o n s t a n t b u t the 
s t o c k o f d o m e s t i c a l l y h e l d f o r e i g n assets is f a l l i n g ( r i s ing) a t t he 
same ra te a t w h i c h t he s t o c k o f g o v e r n m e n t b o n d s is r i s i n g ( f a l l i n g ) . 

T h e presen t pape r uses essent ia l ly t he same m o d e l as t he p r ev ious paper 
t o e x a m i n e the e f f i cacy o f m o n e t a r y a n d f iscal i n s t r u m e n t s i n an S O E 
m a k i n g t he o p p o s i t e p o l a r a s s u m p t i o n t h a t t he g o v e r n m e n t f inances b u d g e t 
de f i c i t s (surpluses) b y p r i n t i n g ( d e s t r o y i n g ) m o n e y . T h u s the m o n e y s t o c k 
w i l l be endogenous t o t he m o d e l ana lysed here . I n t he c o m p a r a t i v e s ta t ic 
e x p e r i m e n t s t he focus o f a t t e n t i o n is t he m e d i u m r u n , d e f i n e d as a p e r i o d 
s h o r t e n o u g h f o r t h e c a p i t a l s t o c k t o r e m a i n f i x e d a n d f o r some degree o f 
p r i c e r i g i d i t y t o pers is t i n t he l a b o u r m a r k e t , b u t l o n g e n o u g h f o r e v e r y t h i n g 
else t o w o r k i t s e l f o u t (see S e c t i o n I I o f t he ear l ie r p a p e r ) . 

I n t he n e x t s ec t i on t he m o d e l is set o u t b u t discussed o n l y p e r f u n c t o r i l y 
( t he i n t e r e s t ed reader is asked t o c o n s u l t t he ear l ie r p a p e r ) , a n d r e d u c e d t o 
t w o d i f f e r e n t i a l equa t ions i n t he m o n e y s t o c k , a n d i n t he s t o c k o f f o r e i g n 
b o n d s h e l d b y t he d o m e s t i c p r i v a t e sector . I n S e c t i o n I I I t he s t a b i l i t y c o n 
d i t i o n s are d e r i v e d , as also are t he m e d i u m - t e r m p o l i c y m u l t i p l i e r s . S e c t i o n I V 
discusses a n d i n t e r p r e t s those results i n t e rms o f t he u n d e r l y i n g e c o n o m i c 
forces w h i c h p r o d u c e t h e m . 

T h e m a i n p o l i c y conc lu s ions are t h a t f iscal p o l i c y w i l l raise i n c o m e i n the 
m e d i u m r u n b u t t h a t an expansionary m o n e t a r y p o l i c y (an o p e n m a r k e t 
purchase o f b o n d s ) w i l l reduce i n c o m e . T h e last r e su l t c o n f i r m s f o r an S O E 
an ear l ier r e su l t f o r a c losed e c o n o m y as set o u t i n b o t h M u r r a y ( 1 9 7 2 ) a n d 
B l i n d e r a n d S o l o w ( 1 9 7 3 ) . These resul ts also c o n t r a d i c t t h e ear l ier c o n 
c lus ions o f M u n d e l l ( 1 9 6 8 ) t h a t t he g o v e r n m e n t spend ing m u l t i p l i e r is ze ro 
a n d t h e m o n e y m u l t i p l i e r is t h e r e c i p r o c a l o f t he t ransac t ions d e m a n d f o r 
m o n e y i n an S O E u n d e r f l e x i b l e exchange rates . T h e results also es tabl ish 
some s t r i k i n g s y m m e t r i e s b e t w e e n the effects o f f iscal a n d m o n e t a r y p o l i c i e s . 
I t is s h o w n t h a t a o n e - u n i t increase i n g o v e r n m e n t spend ing has e x a c t l y the 
same e f fec t o n s teady state i n c o m e , a n d o n t he s teady state m o n e y a n d t o t a l 
b o n d s tocks , as a rise o f one u n i t i n t h e s t o c k o f g o v e r n m e n t b o n d s . These 
s t r o n g resul ts are e x p l a i n e d i n t he f i n a l s e c t i o n . 

I I T H E M O D E L 

I n th is s ec t i on , f o r t h e reader 's conven ience , the m o d e l is set o u t a n d 

discussed b r i e f l y . ( F o r a f u r t h e r d iscuss ion see M u r r a y ( 1 9 8 0 ) . ) T h e n o t a t i o n 

is: 

\ 



Y = G N P 

E = d o m e s t i c p r i v a t e e x p e n d i t u r e 

B = t he t o t a l s t o c k o f b o n d s 

B f = b o n d s b o u g h t b y t h e p r i v a t e sector f r o m a b r o a d 

B g = b o n d s issued b y the g o v e r n m e n t a n d so ld t o t he d o m e s t i c p r i v a t e sector 

r = t he i n t e r e s t ra te 

M = t he n o m i n a l m o n e y s u p p l y 

K = t h e exchange ra te , set equa l t o t he d o m e s t i c p r i c e l eve l b y s e t t i n g t he 

w o r l d p r i ce l eve l equa l t o u n i t y 

S = t he t r a d i n g surplus 

G = g o v e r n m e n t purchases 

t = t he m a r g i n a l t ax- t rans fe r r a t e , a f r a c t i o n . 

T h e s t r u c t u r a l equa t ions are: 

Y = E [ ( l - t ) Y + ( l - t ) B , ^ + 5 , r ] + S + G . ( 1 ) 

0 < E Y < 1 ; E w > 0 ; E r < 0 

Y = Y(TT) ( 2 ) 

Y T T > 0 

r = r ( Y , ^ , B ) (3 ) 

r Y > 0 , r M < 0 , r B > 0 . 

G - t Y + ( l - t ) B g - t B f = 5 i ( 4 ) 

B f 

( 5 ) 
S + B f = 

B = B f + B g ( 6 ) 

r = r (7 ) 

B g = B g ( 8 ) 

I n these equa t ions a d o t ind ica tes a t i m e - d e r i v a t i v e , a bar ind ica t e s a 
p a r a m e t e r a n d the s u b s c r i p t e d paramete rs are p a r t i a l der ivates w i t h the 
usual signs. F o r e x a m p l e , Ey is the m a r g i n a l p r o p e n s i t y t o c o n s u m e , E w is 
t he e f fec t o n e x p e n d i t u r e o f an increase i n f i n a n c i a l w e a l t h . E q u a t i o n (1 ) is 
a c o n v e n t i o n a l aggregate d e m a n d e q u a t i o n , ( 2 ) describes aggregate s u p p l y 
b e h a v i o u r , (3 ) is an asset-market c l ea r ing c o n d i t i o n a n d supposes t h a t we re 
the in te res t rate n o t p a r a m e t r i c , i t w o u l d rise t o clear the assets m a r k e t s i f 



i n c o m e o r b o n d s a lone rose a n d f a l l i f m o n e y a lone rose. T h e d i f f e r e n t i a l 
equa t ions i n ( 4 ) a n d ( 5 ) are the g o v e r n m e n t b u d g e t c o n s t r a i n t , w h i c h states 
t h a t the d i f f e rence b e t w e e n the g o v e r n m e n t ' s d i sbursements (purchases 
a n d t ransfers ) a n d i ts t a x revenues is f i n a n c e d b y p r i n t i n g m o n e y , a n d t he 
f o r e i g n exchange m a r k e t e q u a t i o n , W h i c h states t h a t t he t r a d i n g surp lus , p lus 
i n c o m e f r o m a b r o a d , is used t o purchase f o r e i g n b o n d s . T h e d o m e s t i c b o n d 
Bg is a p r o m i s e t o p a y a u n i t o f the f o r e i g n c u r r e n c y i n p e r p e t u i t y (as is the 
f o r e i g n b o n d ) . H e n c e t he d o m e s t i c g o v e r n m e n t b o n d is o f i d e n t i c a l q u a l i t y 
t o t he f o r e i g n b o n d , the t w o are p e r f e c t subs t i tu tes i n p o r t f o l i o s a n d the 
t o t a l b o n d s t o c k is s i m p l y the u n w e i g h t e d s u m o f the d o m e s t i c a n d f o r e i g n 
b o n d s tocks . E q u a t i o n ( 7 ) makes e x p l i c i t t he s t r i c t p r i ce t a k i n g a s s u m p t i o n 
i n t he assets m a r k e t s a n d ( 8 ) defines the g o v e r n m e n t f i n a n c i n g r e g i m e . T h e 
m o d e l consists o f e igh t equa t i ons , Y , B , B f , B g , M , n, r and S a n d is f u l l y 
d e t e r m i n e d w i t h o u t t he need f o r any i n d e p e n d e n t equa t ions i n e x p o r t s 
a n d i m p o r t s . 

We n o w p r o c e e d t o l inear ise t he sys t em a b o u t a s teady state. U s i n g a 
T a y l o r ' s series e x p a n s i o n t r u n c a t e d af ter the f i r s t d e r i v a t i v e , l inear ise ( 1 ) , 
( 2 ) a n d ( 3 ) . T h e n s u b s t i t u t e f o r n f r o m the l inear i sed ve r s ion o f ( 2 ) a n d f o r 
r a n d M f r o m ( 7 ) a n d ( 8 ) . T h i s p r o c e d u r e y i e l d s : 

M * 1 E w 
[ 1 - E Y ( 1 - t ) + E w — , — Y = k , + E r T + — M 

' 7T* 2 YTT 7T* 

+ [ E Y ( 1 - t ) + ^ ] B + S + G ( 9 ) 
r 

r = k 2 + ^ ! M + r B B + [ r „ - r j £ - - ± J Y ( 1 0 ) 
IT Y M 7 T * 2 Y / 

w h e r e t he k i are cons tan ts . N o w , s u b s t i t u t i n g f o r S f r o m the f o r e i g n 
exchange m a r k e t c l ea r i ng E q u a t i o n ( 5 ) i n t o ( 1 0 ) , f o r Y f r o m ( 1 0 ) a n d f o r 
B f r o m ( 6 ) , w e o b t a i n : 

B f = - ( a - l ) B f - [ A r M + ^ ] M + k i - G - aB^ ( 1 1 ) 

w h e r e : £ 

a = [ E y ( l - t ) + ^ + H r B ] > 0 

0 = [ ( l _ E Y ) ( l - t ) + E w ^ U > 0 
7 r * z YTT 

M 1 
[ 

k'j - c o n s t a n t 

y = K - r M ~ 1 > 0 



I f w e s u b s t i t u t e f o r Y f r o m ( 1 0 ) i n t o the g o v e r n m e n t b u d g e t e q u a t i o n ( 4 ) 
w e o b t a i n 

M = b B f + t ^ - M + G + ( b + 1 ) B +K ( 1 2 ) 
7T*Y S 

w h e r e : 

b - 1 ) 
7 

k'2 = c o n s t a n t 

E q u a t i o n s ( 1 1 ) a n d ( 1 2 ) are the basic equa t ions w h i c h w e shal l use t o 
analyse t he s t a b i l i t y a n d c o m p a r a t i v e s ta t ic p r o p e r t i e s o f t h e m o d e l . T o th i s 
task w e n o w t u r n . 

I l l S T A B I L I T Y C O N D I T I O N S A N D M E D I U M - T E R M P O L I C Y 

M U L T I P L I E R S 

Necessary a n d s u f f i c i e n t c o n d i t i o n s f o r s t a b i l i t y o f t he sy s t em desc r ibed 
b y ( 1 1 ) a n d ( 1 2 ) are 

(a) A = - ^ ( a - l ) + b ( J L r M + ^ ) > 0 
7T*7 7T*7 7T* 

( 1 3 ) 

( b ) t race = - ( a - l ) + H M . < o 
7T*7 

w h e r e A is the d e t e r m i n a n t . I n d e r i v i n g o u r i n t e r m e d i a t e - r u n p o l i c y 
m u l t i p l i e r s w e shal l assume c o n d i t i o n s ( 1 3 ) (a) a n d ( b ) a n d , i n a d d i t i o n , t h a t : 

(c ) r 2 = - ( a - b - 1 ) < 0 

( d ) ( - 4 - r M + ^ ) > 0 ( 1 3 ) 

I t was s h o w n i n the ear l ie r paper t h a t c o n d i t i o n ( 1 3 ) (c) is t he c o n d i t i o n 
f o r aggregative s t a b i l i t y o f b o n d - f i n a n c i n g , t h a t is i f ( 1 3 ) (c) h o l d s t h e n t he 
aggregate b o n d s t o c k w i l l converge t o a c o n s t a n t . C o n d i t i o n ( 1 3 ) ( d ) says 
t h a t the e x p e n d i t u r e e f fec t o f an increase i n t h e m o n e y s t o c k exceeds t he 
o u t p u t e f fec t ( t h i s c o n d i t i o n is discussed m o r e f u l l y i n t he n e x t s e c t i o n ) . I f 
th is h o l d s t h e n an increase i n t he m o n e y s tock t h r o w s the c u r r e n t f o r e i g n 
balance i n t o d e f i c i t a n d i t seems i n n o c u o u s t o suppose t h a t th i s is t he case. 
O n the a s s u m p t i o n t h a t ( 1 3 ) (a) t o (d ) h o l d , t he g o v e r n m e n t spend ing 
m u l t i p l i e r s are: 



d M * 1 r 2 

( b ) = _ ( a - b - 1 = ~ > 0 
d G A A 

d Y * 1 dB f * ( 1 4 ) 
(c ) = -f > 0 

d G t d G 

( d ) ^ ! = _ ^ r > 0 

d G d G 

w h e r e ( 1 4 ) (c) a n d ( d ) are d e r i v e d respec t ive ly f r o m t h e g o v e r n m e n t b u d g e t 

c o n s t r a i n t a n d t h e f o r e i g n balance equa t ions . 

T h u s u n d e r a r eg ime o f m o n e y - f i n a n c i n g i n c o m e is n o l onge r i n d e p e n d e n t 

o f g o v e r n m e n t spend ing . G i v e n t h a t an increase i n t h e m o n e y s t o c k worsens 

t he t r a d i n g ba lance , a n d n e g a t i v i t y o f r 2 , an increase i n g o v e r n m e n t spend ing 

causes a r e d u c t i o n i n t he s t o c k o f f o r e i g n b o n d s . T o balance t he b u d g e t a t 

a h ighe r l eve l o f g o v e r n m e n t spend ing , i n c o m e m u s t rise b y the r e c i p r o c a l 

o f t h e m a r g i n a l t a x ra te p lus t he r e d u c t i o n i n t he s t o c k o f f o r e i g n b o n d s ( t o 

o f f se t t he loss i n t a x revenues due t o t he f a l l i n t he f o r e i g n b o n d s t o c k ) . I f 

b o n d f i n a n c i n g is stable i n the aggregate, the s teady state m o n e y s t o c k w i l l 

r ise. T h u s M u n d e l l ' s r esu l t t h a t g o v e r n m e n t spend ing is i m p o t e n t u n d e r 

f l e x i b l e exchange rates, is n o t c o n f i r m e d u n d e r m o n e y f i n a n c i n g . Since i n 

t he s teady state t he t r a d i n g d e f i c i t equals t he f l o w o f i n c o m e f r o m a b r o a d , 

a n d since t h e l a t t e r has f a l l e n , t h e n t he t r a d i n g d e f i c i t has i m p r o v e d . 

U n d e r m o n e y - f i n a n c i n g a once f o r a l l change i n t he m o n e y s u p p l y v i a an 

o p e n m a r k e t purchase o r sale o f b o n d s mani fes t s i t s e l f i n a change i n the 

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

a change i n B g . T h e m u l t i p l i e r s are : 

( a ) 7 ? = - 1 + ^ - ( ^ - r M + E w ) ( 1 5 ) 
d B g IT* 7T*7 v ' 

A 
dB f * 

= - 1 + — < 0 
d G 

d M * 1 r 2 

( b ) - — = — ( a - b - l ) = — - > 0 
d B g A ; A 

d Y * ( 1 - 1 ) d B * 
(c) — = - ' ^ > o 

dBg t d B g 

d S * d B * d B ? 
( d ) = J- = 1 > 0 

d B g d B g d B g 



w h e r e t he last t w o resul ts are again de r ived f r o m the g o v e r n m e n t b u d g e t a n d 
f o r e i g n exchange e q u a t i o n s . 

A n increase i n t he s t o c k o f g o v e r n m e n t b o n d s w i l l r educe t h e s t o c k o f 
f o r e i g n b o n d s , raise the m o n e y s t o c k a n d raise i n c o m e . T h e re su l t i n ( 1 5 ) (c) 
t h a t an expansionary m o n e t a r y p o l i c y reduces s teady state i n c o m e , c o n f i r m s 
f o r a smal l o p e n e c o n o m y an ear l ier r e su l t f o r a c losed e c o n o m y due t o 
M u r r a y ( 1 9 7 2 ) , a n d B l i n d e r a n d S o l o w ( 1 9 7 3 ) , b u t c o n t r a d i c t s a r e su l t o f 
M u n d e l l ( 1 9 6 8 ) . A g a i n the s teady state t r a d i n g d e f i c i t i m p r o v e s b y t h e 
a m o u n t o f t he f a l l i n f o r e i g n i n c o m e . 

I V T H E R E S U L T S I N T E R P R E T E D 

We n o w t u r n t o i n t e r p r e t a n d discuss o u r s t a b i l i t y a n d c o m p a r a t i v e s ta t ic 
resul ts . I n o rde r t o sign the l a t t e r , w e assumed o n l y t h a t t he m o d e l is s table , 
t h a t b o n d - f i n a n c i n g is stable i n aggregate, a n d t h a t an increase i n t h e m o n e y 
s u p p l y t h r o w s the f o r e i g n balance i n t o d e f i c i t . F o r t he purposes o f e x p o s i t i o n 
o n l y , w e shal l m a k e f u r t h e r a ssumpt ions as w e p r o c e e d , b u t n o n e o f these 
a d d i t i o n a l a s sumpt ions is necessary t o any r e su l t . 

T h e phase d i a g r a m F i g u r e 1 i l lus t ra tes the d y n a m i c b e h a v i o u r o f t h e 
m o d e l . T h e curve l a b e l l e d B B p l o t s the s ingular l i n e o f E q u a t i o n ( 1 2 ) , a n d 
shows c o m b i n a t i o n s o f m o n e y and o f f o r e i g n b o n d s w h i c h y i e l d a ba l anced 
g o v e r n m e n t b u d g e t . A rise i n t he s t o c k o f f o r e i g n b o n d s has t w o separate 
effects o n the g o v e r n m e n t b u d g e t d e f i c i t a n d the re fo re o n t he ra te o f m o n e y 
c r e a t i o n , s u m m a r i s e d i n t he c o e f f i c i e n t o n B f , w h i c h is 

b = t ( ^ - l ) 

F i r s t l y , i f t he s t o c k o f f o r e i g n b o n d s rises, th is pu t s u p w a r d pressure o n 
the in t e res t ra te a n d t o rel ieve th i s pressure a n d m a i n t a i n p o r t f o l i o ba lance 

at the f i x e d w o r l d rate o f i n t e r e s t i n c o m e m u s t f a l l b y a n d w i t h i t t ax 
y 

revenue . S e c o n d l y , an increase i n f o r e i g n b o n d s d i r e c t l y raises i n c o m e f r o m 
a b r o a d , a n d w i t h i t t a x revenues (because i n c o m e f r o m a b r o a d is t a x e d at 
the same m a r g i n a l rate as i n c o m e f r o m a n y o t h e r source ) . T h e f i r s t e f fec t 
operates t o w o r s e n the g o v e r n m e n t b u d g e t d e f i c i t , t he second t o i m p r o v e i t . 
We assume ( f o r e x p o s i t i o n o n l y ) t h a t the f i r s t e f fec t p r e d o m i n a t e s , so t h a t 
t he p a r t i a l e f fec t o f an increase i n the b o n d s t o c k is t o w o r s e n t he d e f i c i t . 
T h e c o e f f i c i e n t o n M is u n a m b i g u o u s l y nega t ive . A rise i n M m u s t be a c c o m 
p a n i e d b y a rise i n i n c o m e i f p o r t f o l i o balance is t o be m a i n t a i n e d a t a f i x e d 
in t e res t ra te . Hence t a x revenues increase and the d e f i c i t i m p r o v e s . The re 
fo re , since a rise i n the s t o c k o f f o r e i g n b o n d s ( o n o u r a s sumpt ions ) worsens 
t he d e f i c i t , and a rise i n the m o n e y s tock i m p r o v e s i t , t h e n a rise i n M m u s t 



be a c c o m p a n i e d b y a rise i n B t o m a i n t a i n p o r t f o l i o ba lance . A n y p o i n t 
above B B is a p o i n t o f g o v e r n m e n t b u d g e t d e f i c i t a n d p o s i t i v e M (given M , 
B f is t o o h i g h ) a n d any p o i n t b e l o w i t a p o i n t o f b u d g e t surp lus . T h e a r rows 
s h o w t h e d i r e c t i o n o f m o v e m e n t . 

T h e curve l abe l l ed F B shows c o m b i n a t i o n s o f m o n e y and f o r e i g n b o n d s 
w h i c h p r o d u c e a zero c u r r e n t f o r e i g n ba lance , a n d the re fo re a zero ra te o f 
change o f t he f o r e i g n b o n d s t o c k . T h e c o e f f i c i e n t o f B f i s : 

B f 



a n d summarises t he e c o n o m i c forces o p e r a t i n g o n t h e balance o f p a y m e n t s 
w h i c h are set i n m o t i o n b y a r ise i n t h e s t o c k o f f o r e i g n b o n d s . T h e f i r s t t w o 
t e rms are the i n c o m e a n d w e a l t h effects o n e x p e n d i t u r e o f a rise i n B f . These 
are p o s i t i v e a n d b y themselves cause a d e t e r i o r a t i o n i n t h e balance o f p a y 
m e n t s . T h e t h i r d is t he o u t p u t - e f f e c t . P o r t f o l i o ba lance requi res a rise i n B f 
( w h i c h b y i t s e l f w o u l d cause a rise i n t h e i n t e r e s t r a t e ) t o be a c c o m p a n i e d 
b y a f a l l i n o u t p u t i f t he ra te o f i n t e r e s t is t o be k e p t c o n s t a n t . H e n c e a rise 
i n B f causes a rise i n e x p e n d i t u r e a n d a f a l l i n o u t p u t , a n d these forces cause 
the ba lance o f p a y m e n t s t o w o r s e n . T h e t h i r d t e r m means t h a t a rise o f one 
u n i t i n B f raises i n c o m e f r o m a b r o a d b y one u n i t a n d i m p r o v e s the ba lance 
o f p a y m e n t s . T h i s force is c l ea r ly h i g h l y des t ab i l i s ing a n d operates against 
t he o t h e r forces s u m m a r i s e d i n t he f i r s t th ree t e r m s . We shal l m a k e the 
a s s u m p t i o n m o s t f avourab le t o s t a b i l i t y t h a t e x p e n d i t u r e a n d o u t p u t effects 
o u t w e i g h the effects o n i n c o m e f r o m a b r o a d so t h a t : 

* * f < 0 
5 B f 

T h e c o e f f i c i e n t o n M is t he p a r t i a l e f f ec t o n t he c u r r e n t ba lance o f a rise 
i n M . T h e f i r s t t e r m is t he p a r t i a l de r iva t ive o f Y w i t h respect t o M i n the 
p o r t f o l i o ba lance e q u a t i o n ( 1 0 ) a n d says t h a t i f t h e m o n e y s t o c k rises, t h e n 
t o re l ieve t he d o w n w a r d pressure o n t he ra te o f in t e res t t h e n Y m u s t rise t o 
m a i n t a i n p o r t f o l i o balance at a f i x e d r . T h e f i r s t is t he r e fo r e t he o u t p u t 
e f fec t o f an increase i n M . T h e second t e r m is t he e f fec t o n e x p e n d i t u r e o f 
an increase i n t he m o n e y s t o c k o p e r a t i n g v i a t h e w e a l t h - e f f e c t . O u r assump
t i o n ( 1 3 ) ( d ) is t h a t t h e e x p e n d i t u r e e f fec t o f a rise i n the m o n e y s t o c k 
o u t w e i g h s t h e o u t p u t - e f f e c t so t h a t t h e c u r r e n t ba lance de te r io ra tes . G i v e n 
o u r a s sumpt ions , t h e n , an increase i n M and B f cause t he c u r r e n t a c c o u n t t o 
d e t e r i o r a t e , a n d the re fo re a rise i n one m u s t be a c c o m p a n i e d b y a f a l l i n t he 
o t h e r i f t he c u r r e n t a c c o u n t is t o r e m a i n i n ba lance a n d t he ra te o f change 
o f f o r e i g n b o n d s t o be ze ro . T h e F B curve t he r e fo r e slopes d o w n w a r d . A n y 
p o i n t above F B is a p o i n t o f c u r r e n t a c c o u n t d e f i c i t ( t he b o n d a n d m o n e y 
s tocks are t o o h i g h ) a n d any p o i n t b e l o w i t a p o i n t o f c u r r e n t su rp lus . 
A g a i n t he a r rows s h o w h o w B f changes. G i v e n o u r sign r e s t r i c t i o n s the 
sys tem is s table , b u t cycles c a n n o t be e x c l u d e d . 

We n o w discuss the p o l i c y m u l t i p l i e r s w i t h the a id o f F igu re 2 w h i c h 
r ep roduces the F B a n d B B curves o f F igu re 1 . Suppose t he sys t em t o be 
i n i t i a l l y at e q u i l i b r i u m at t he p o i n t A a n d cons ide r f i r s t the e f fec t o f an 
increase i n G o n the ba lance b u d g e t curve B B . A n increase i n G has t he 
i m p a c t - e f f e c t o f t h r o w i n g the g o v e r n m e n t ' s b u d g e t i n t o d e f i c i t . A n increase 
i n M w o u l d i m p r o v e t he g o v e r n m e n t ' s b u d g e t b y r a i s ing i n c o m e ( the p o r t 
f o l i o balance e f f ec t ) a n d w i t h i t t a x revenues. T h e r e f o r e , a t a c o n s t a n t b o n d 



stocky an increase i n G has t o be a c c o m p a n i e d b y an increase i n M i f the 
g o v e r n m e n t ' s b u d g e t is t o be b a l a n c e d . T h e B B curve shif ts r i g h t w a r d s . 

T h e i m p a c t - e f f e c t o f an increase i n G is t o cause the f o r e i g n balance t o 
d e t e r i o r a t e , since the re is c o m p l e t e c r o w d i n g o u t o f sales o f goods a b r o a d . 
T h e p a r t i a l e f fec t o f a rise i n the m o n e y s t o c k is also t o cause a w o r s e n i n g 
o f t h e ba lance o f p a y m e n t s . Hence at c o n s t a n t B f an increase i n G m u s t be 

F i g . 2 . M 



a c c o m p a n i e d b y a f a l l i n M i f t he ba lance o f p a y m e n t s is t o be k e p t c o n s t a n t 
a t z e ro . T h e F B curve shif ts l e f t w a r d s a n d t he n e w e q u i l i b r i u m m u s t o c c u r 
b e l o w the p o i n t A , a t a l o w e r e q u i l i b r i u m s t o c k o f f o r e i g n b o n d s . 

T h e e f fec t o n M o f an increase i n G depends o n t he r e l a t ive s t rengths o f 
t h e downward shif ts (at a c o n s t a n t M ) i n B B a n d F B . T h e d e t e r i o r a t i o n i n 
t he g o v e r n m e n t ' s d e f i c i t caused b y t h e increase i n G m u s t be a c c o m p a n i e d 
b y a f a l l i n B f ( w h i c h b y i t s e l f w o u l d i m p r o v e t he g o v e r n m e n t ' s b u d g e t ) i f 
t he b u d g e t is t o be ba l anced . T h e d e t e r i o r a t i o n i n t h e f o r e i g n ba lance caused 
b y increased G m u s t be a c c o m p a n i e d , a t c o n s t a n t M , b y a f a l l i n B f i f t he 
ba lance o f p a y m e n t s is t o be ze ro . T h e c o n d i t i o n sat isf ied b y negat ive r 2 is 
t h a t t he d o w n w a r d sh i f t i n B B exceeds t he d o w n w a r d sh i f t i n F B . T h u s M 
rises. T h e e f fec t t h e n o f an increase i n G is t o t u r n t he p o i n t A f r o m a p o i n t 
o f f o r e i g n ba lance a n d g o v e r n m e n t b u d g e t ba lance i n t o a p o i n t o f f o r e i g n 
d e f i c i t a n d g o v e r n m e n t b u d g e t d e f i c i t . These de f i c i t s are f i n a n c e d respec t ive ly 
b y the sale o f b o n d s a b r o a d a n d b y t he p r i n t i n g o f m o n e y . H e n c e the 
e q u i l i b r i u m s t o c k o f f o r e i g n b o n d s m u s t f a l l a n d t he m o n e y s t o c k m u s t r ise. 

T h e e f fec t o n i n c o m e can be seen b y s o l v i n g the steady-state ve r s ion o f 
the g o v e r n m e n t b u d g e t c o n s t r a i n t f o r s teady-state i n c o m e as a f u n c t i o n o f 
G a n d B * t h u s : 

* 1 ( i - O -
Y * = - G + - B „ - Bf 

t t 8 f 

I f B * d i d n o t change at a l l as a consequence o f the increase i n G , t h e n 
i n c o m e w o u l d have t o rise b y the r e c i p r o c a l o f t he m a r g i n a l t a x ra te 
m u l t i p l i e d b y t he increase i n G t o generate a d d i t i o n a l taxes a n d balance the 
b u d g e t a t a h ighe r G . B u t since Bjf fal ls , o u t p u t m u s t i n a d d i t i o n rise b y the 
f u l l a m o u n t o f the f a l l i n B ^ , i n o rde r t o balance t he b u d g e t a n d f u l l y o f fse t 
t he loss o f t a x revenue o n i n c o m e f r o m a b r o a d (since f a c t o r i n c o m e s a n d 
i n c o m e f r o m a b r o a d are t a x e d at the same m a r g i n a l r a t e ) . 

T h e e f fec t o f an increase i n the s t o c k o f g o v e r n m e n t b o n d s can also be 
ana lysed w i t h the a id o f F i g u r e 2 . T h e i m p a c t - e f f e c t o f a change i n B g o n 
t he ra te o f a c c u m u l a t i o n o f fo r e ign b o n d s is 

5 B F E w 0 
f = _ a = _ ( E ( i _ t ) + _ ^ + ? r ) < o 

5 B G r 7 
A n increase i n the s t o c k o f g o v e r n m e n t b o n d s raises e x p e n d i t u r e , v i a 

i n c o m e and w e a l t h effects ( the f i r s t t w o t e rms o f a ) . I t reduces i n c o m e v i a 
t he p o r t f o l i o ba lance e f fec t a t a c o n s t a n t ra te o f in te res t . Hence t he f o r e i g n 
balance de te r io ra tes . H e n c e , a t c o n s t a n t B f , t h e m o n e y s t o c k m u s t f a l l t o 
of fse t th i s d e t e r i o r a t i o n and F B shif ts l e f t w a r d s . 



T h e i m p a c t - e f f e c t o f an increase i n t he s t o c k o f g o v e r n m e n t b o n d s o n t he 
g o v e r n m e n t ' s b u d g e t d e f i c i t is 

5 M t r R , 
= b + l = ~ 5 + 1 - t > 0 

5 B G 7 

T h e increase i n B g causes i n c o m e t o f a l l ( f o r p o r t f o l i o ba lance) a n d w i t h i t 
t a x revenues, a n d th is e f fec t is c a p t u r e d i n t he f i r s t t e r m i n b + 1 . T h e second 
t e r m is t he increase i n n e t c o u p o n p a y m e n t s due t o increased B g . O n b o t h 
c o u n t s t he g o v e r n m e n t ' s b u d g e t goes i n t o d e f i c i t . A t c o n s t a n t B f , the m o n e y 
s t o c k m u s t increase, t o raise i n c o m e a n d t a x revenues a n d of fse t the 
d e t e r i o r a t i o n i n t he b u d g e t . T h e B B curve shif ts r i g h t w a r d s . 

I n th is case also the n e w i n t e r s e c t i o n m u s t o c c u r b e l o w the o l d , and B f 

m u s t f a l l . A s t he g o v e r n m e n t b u d g e t e q u a t i o n shows, the gove rnmen t ' s ne t 
d i sbursements have r i sen (because i t s in te res t o b l i g a t i o n s have r i sen) and i t s 
t a x revenues have f a l l en because o f t h e f a l l i n f o r e i g n i n c o m e . C o n s e q u e n t l y 
d o m e s t i c o u t p u t Y m u s t rise t o generate taxes t o o f f se t th i s d e t e r i o r a t i o n i n 
t he b u d g e t . A c o n t r a c t i o n a r y ( e x p a n s i o n a r y ) m o n e t a r y p o l i c y has an 
e x p a n s i o n a r y ( c o n t r a c t i o n a r y ) e f fec t o n o u t p u t . 

T h e r e are some s t r i k i n g paral le ls b e t w e e n the effects o f f iscal a n d m o n e t a r y 
p o l i c i e s . F r o m e q u a t i o n ( 1 5 ) (a) i t can be seen t h a t : 

d B f * ^ d B f * x 

d G d B g 

a n d f r o m ( 1 4 ) ( b ) a n d ( 1 5 ) ( b ) t h a t : 

d M * _ d M * 

d G ~ " d i g " 

d B * 
M o r e o v e r , i f w e s u b s t i t u t e f r o m e q u a t i o n ( 1 5 ) (a) f o r - = - i n t o ( 1 5 ) (c) w e 

o b t a i n : d B g 

d Y * 1 d B * 
f- ( 1 6 ) 

d B g t d G \ ) 

B u t t he r i g h t - h a n d side o f ( 1 6 ) is the same as t h a t o f ( 1 4 ) (c) so t h a t 

d Y * _ d Y * 

d S g ~ ~ ~ d G ^ 

a n d w e have the s t r i k i n g resu l t t h a t an increase o n the b o n d s t o c k has the 



same m u l t i p l i e r increase o n i n c o m e as an increase i n g o v e r n m e n t spend ing . I f 
w e cons ide r t he effects o f f iscal and m o n e t a r y po l i c i e s o n t he total s t ock o f 
b o n d s w e have : 

d B * d B * 
= — f - a n d : 18 

d G d G K ' 

d B * d B * 
= *- + 1 ( 1 9 ) 

d B g d G v ; 

J T> Sj! 

A n d i f w e n o w s u b s t i t u t e f o r f f r o m ( 1 5 ) (a) w e have 
dBg 

d B * _ d B * _ d B * 

d l ' ~ " d G ~~ d G 

a n d f isca l a n d m o n e t a r y i n s t r u m e n t s have the same ef fec t o n the total s teady 
state s t o c k o f b o n d s . I n d e e d , f iscal a n d m o n e t a r y po l i c ies have t he same 
steady-state effects o n e v e r y t h i n g excep t the t r a d i n g d e f i c i t a n d t he s t o c k o f 
f o r e i g n b o n d s . 

T h e k e y t o these s t r i k i n g s y m m e t r i e s lies i n the g o v e r n m e n t b u d g e t 
c o n s t r a i n t , t oge the r w i t h the a s s u m p t i o n o f p e r f e c t s u b s t i t u t a b i l i t y b e t w e e n 
domes t i c a n d f o r e i g n b o n d s . Cons ide r again t he g o v e r n m e n t b u d g e t c o n s t r a i n t 
i n a s teady s ta te : 

G - t Y * + ( 1 - t ) B g - t B * = 0 

A one u n i t increase i n G w i l l have the i m p a c t e f fec t o f ra i s ing t he govern
m e n t ' s b u d g e t - d e f i c i t b y one u n i t . T h i s w i l l be f i n a n c e d b y p r i n t i n g m o n e y . 
T h i s w i l l raise spend ing , p r o d u c i n g a f o r e i g n d e f i c i t . T h e r e f o r e t he m o n e y 
s t o c k w i l l increase a n d t he b o n d s t o c k w i l l f a l l over t i m e u n t i l a n e w steady 
state is r eached w i t h a h ighe r p r i c e leve l a n d t he r e fo r e a h ighe r o u t p u t . 

C o n s i d e r n o w w h a t happens t o the g o v e r n m e n t b u d g e t d e f i c i t i f the re is a 
o n e - u n i t sale o f b o n d s . T h e p r i v a t e sector is i n p o r t f o l i o e q u i l i b r i u m t o b e g i n 
w i t h . I t w i l l h o l d t he e x t r a b o n d , b u t g iven p e r f e c t s u b s t i t u t a b i l i t y b e t w e e n 
the d o m e s t i c a n d f o r e i g n b o n d s , i t w i l l r educe i t s f o r e ign b o n d h o l d i n g s b y 
one u n i t t o res tore p o r t f o l i o ba lance . T h e g o v e r n m e n t ' s ne t in t e res t l i a b i l i t i e s 
have increased b y ( 1 — t ) ( o n t he newly - i s sued b o n d ) , a n d i t s t a x revenues o n 
i n c o m e f r o m a b r o a d have f a l l en b y t . H e n c e a o n e - u n i t sale o f g o v e r n m e n t 
b o n d s w i l l resu l t i n a g o v e r n m e n t b u d g e t d e f i c i t o f one u n i t , ( just as a one 
u n i t increase i n g o v e r n m e n t spend ing causes a o n e - u n i t d e f i c i t ) . J u s t as i n 
t h e g o v e r n m e n t spend ing case, the d e f i c i t w i l l be f i nanced b y p r i n t i n g 



m o n e y . T h i s w i l l cause p r iva t e spend ing t o increase, the c u r r e n t balance 
t o go i n t o d e f i c i t , a n d t he b o n d s tock t o f a l l . T h u s the t i m e pa ths o f m o n e y , 
b o n d s , a n d o u t p u t w i l l be e x a c t l y the same as i f the g o v e r n m e n t h a d increased 
its s pend ing b y one u n i t , a n d t he t e r m i n a l (aggregate) assets s tocks w i l l be 
t he same. 

F i n a l l y , t w o i n t e r e s t i n g ques t ions r e m a i n t o be answered . F i r s t l y , w h y is 
i t t h a t g o v e r n m e n t spend ing , i n these m o d e l s , has n o e f fec t o n i n c o m e u n d e r 
b o n d - f i n a n c i n g (as the ear l ier paper es tab l i shed) , b u t does u n d e r m o n e y -
f inanc ing? S e c o n d l y , an increase i n G adds d i r e c t l y t o aggregate d e m a n d , 
whereas an increase i n the s t o c k o f g o v e r n m e n t bonds does n o t , b u t increases 
aggregate d e m a n d o n l y indirectly, v i a the wea l t h - e f f ec t . W h y t h e n u n d e r 
m o n e y - f i n a n c i n g , d o n o t these d i f f e r e n t i a l effects o n aggregate d e m a n d l ead 
t o d i f f e r e n t i a l consequences f o r o u t p u t , n o t w i t h s t a n d i n g the i d e n t i c a l effects 
o n assets s tocks? 

T h e answers t o these t w o ques t ions are i n t e r r e l a t e d . P r a c h o w n y has t a u g h t 
us t h a t an increase i n g o v e r n m e n t spend ing o n tradeables w i l l have n o e f fec t 
o n e i the r o u t p u t , t he p r i ce - l eve l , o r i n d e e d o n the domes t i c p r i ce o f t rade
ables (see, f o r e x a m p l e , 1 9 7 3 ) . These results h o l d even i n the case o f f l e x i b l e 
exchange rates, i n w h i c h i f goods m a r k e t s are t o clear the d o m e s t i c p r i ce 
l eve l m u s t also be f l e x i b l e . ( O f course , P r a c h o w n y was c o n s i d e r i n g a s h o r t 
r u n i n w h i c h g o v e r n m e n t spend ing was u n a c c o m p a n i e d b y changes i n assets 
s tocks , a t o p i c t o w h i c h w e shal l r e t u r n b e l o w . ) These consequences ensue 
f r o m the fac t t h a t , i f an e c o n o m y is a p r i ce - t ake r i n a goods m a r k e t t h e n so, 
a fortiori, is t h a t e c o n o m y ' s g o v e r n m e n t . B u t , i n one respect a t least , the 
economies ana lysed i n these papers are m e r e l y special cases o f P r a c h o w n y ' s 
i n w h i c h all c o m m o d i t i e s are t radeables . A n o t h e r w a y o f m a k i n g the same 
general p o i n t as P r a c h o w n y i n the case o f th i s class o f e c o n o m y is t h a t 
o u t p u t is s u p p l y - d e t e r m i n e d , as I a rgued i n the i n t r o d u c t i o n t o the ear l ier 
paper . 

W h y t h e n is f iscal p o l i c y e f f icac ious u n d e r m o n e y f i n a n c i n g b u t i m p o t e n t 
u n d e r b o n d - f i n a n c i n g ? T h e b u r d e n o f the last pa rag raph is t h a t a p o l i c y w h i c h 
c a n n o t a f fec t s u p p l y c o n d i t i o n s c a n n o t a f fec t o u t p u t . U n d e r m o n e y - f i n a n c i n g , 
an increase i n g o v e r n m e n t spend ing ( w h i c h b y i t s e l f c a n n o t a f fec t o u t p u t ) 
is a c c o m p a n i e d b y a rise i n t he m o n e y s u p p l y . I n t u r n th i s causes t he p r i ce -
leve l t o rise ( a n d t he exchange ra te t o dep rec i a t e ) , a n d since o u t p u t is an 
increas ing f u n c t i o n o f the p r i ce leve l , t h e n i t also rises. I n the case o f b o n d -
f i n a n c i n g , o n the o t h e r h a n d , t he excess s u p p l y o f b o n d s c rea ted b y a b u d g e t 
d e f i c i t w i l l be e l i m i n a t e d b y an equa l r e d u c t i o n i n t he s t o c k o f f o r e i g n 
b o n d s . T h e t o t a l s t ock o f b o n d s w i l l r e m a i n u n c h a n g e d , as w i l l t he m o n e y 
s t o c k , and the re fo re t he p r ice - l eve l , and the re fo re o u t p u t . O f course , the 
k e y charac te r i s t i c o f m o n e y i n th is w o r l d is t h a t i t is n o t h e l d b y fore igners . 
I f i t we re , t h e n the excess s u p p l y o f m o n e y c rea ted b y a b u d g e t d e f i c i t 



w o u l d be g o t r i d o f a b r o a d , j u s t as, u n d e r b o n d - f i n a n c i n g , t he excess s u p p l y 

o f b o n d s was g o t r i d o f i n essent ia l ly t he same w a y . T h e r e w o u l d be n o 

e f fec t o n t he p r ice - leve l or o u t p u t . A n o t h e r w a y o f say ing the same t h i n g is 

t h a t i n these m o d e l s w e are e x p l i c i t l y assuming t h a t t he g o v e r n m e n t o f o u r 

S O E is b i g i n t he m a r k e t f o r m o n e y . 

A s f o r t he s y m m e t r y b e t w e e n f iscal and m o n e t a r y po l i c i e s u n d e r m o n e y -

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

effects o f the t w o po l i c ies are i m m a t e r i a l . Since the po l i c i e s create i d e n t i c a l 

de f i c i t s , t he t i m e - p a t h o f t he m o n e y s t o c k w i l l be t he same, as w i l l t h a t o f 

t he p r ice - leve l a n d o u t p u t . 
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