
A Portfolio Balance Approach to Monetary 
and Fiscal Policies i n a Small Open Economy 

D . R . T H O M * 
University College, Dublin 

Precis: Monetary and fiscal policies are examined in a steady-state small open economy model. Com­
plete price taking behaviour implies that domestic output is supply determined and invariant to 
domestic shocks. Balanced budget fiscal policy does, however, alter equilibrium real disposable 
income. As the terms of trade do not vary with the exchange rate regime the effectiveness of macro 
policies are similar under both fixed and flexible exchange rates. 

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

This paper considers the ro le 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 s teady-
state m o d e l o f a smal l o p e n e c o n o m y . Steady-s ta te , o r p o r t f o l i o ba lance , 

is d e f i n e d as a s i t u a t i o n i n w h i c h s tocks o f assets, i n c l u d i n g real c a p i t a l , are 
c o n s t a n t a n d w i l l i n g l y h e l d . T h e d o m e s t i c e c o n o m y is assumed t o be s m a l l 
i n the sense t h a t i t is a p r i ce t a k e r i n c o m m o d i t y and asset m a r k e t s . T h e 
paper conc ludes t h a t , regardless o f the exchange rate sy s t em, n e i t h e r o p e n 
m a r k e t ope ra t i ons n o r ba lanced b u d g e t f iscal po l i c i e s can a f fec t d o m e s t i c 
o u t p u t . Fiscal p o l i c y does a l te r t he e q u i l i b r i u m level o f real d isposable 
i n c o m e u n d e r b o t h f i x e d and f l e x i b l e exchange rates b u t t he sign o f the 
ba lanced b u d g e t m u l t i p l i e r is a lways nega t ive : w i t h t o t a l o u t p u t c o n s t a n t , 
increased g o v e r n m e n t purchases s i m p l y reduce the a m o u n t avai lable t o the 
p r i v a t e sector . 

These results are i n c o n t r a s t t o those o b t a i n e d b y M u n d e l l ( 1 9 6 8 ) and 
M c K i n n o n and Oates ( 1 9 6 6 ) . T h e reason f o r th is d ivergence is t h a t the 
present paper gives e x p l i c i t a t t e n t i o n t o the c o n d i t i o n s u n d e r w h i c h i t is 
p r o f i t a b l e t o change the s u p p l y o f d o m e s t i c o u t p u t . G i v e n t h a t t he s u p p l y 
o f l a b o u r is e i t h e r c o n s t a n t o r an increas ing f u n c t i o n o f the real wage i t 

*The author acknowledges the helpful comments of anonymous referees. 



f o l l o w s t h a t m a c r o po l i c i e s can be e f fec t ive o n l y i f t h e y a l te r the p r i ce o f 

d o m e s t i c o u t p u t r e la t ive t o t he p r i ce o f cap i t a l g o o d s . 1 H o w e v e r , i f a l l 

c o m m o d i t i e s are t r a d e d t h e n re la t ive pr ices m u s t be i n v a r i a n t t o d o m e s t i c 

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

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

I I A P O R T F O L I O B A L A N C E M O D E L 

P o r t f o l i o ba lance is d e f i n e d as a s i t u a t i o n i n w h i c h s tocks o f assets are 

c o n s t a n t and w i l l i n g l y h e l d . T h e m o d e l has f o u r assets and th ree sectors — 

d o m e s t i c p r i v a t e sec tor , f o r e i g n sector a n d the d o m e s t i c c e n t r a l b a n k . T h e 

assets are, ou t s ide m o n e y ( M ) issued b y t he c e n t r a l b a n k , d o m e s t i c govern ­

m e n t b o n d s (S) w h i c h consis t o f pe rpe tu i t i e s p a y i n g a f i x e d c o u p o n rate 

equa l t o one u n i t o f d o m e s t i c c u r r e n c y , exchange reserves ( R ) and e q u i t y 

( V ) d e f i n e d as c la ims t o the o w n e r s h i p o f real c ap i t a l ( K ) . Tab le 1 describes 

t he p o r t f o l i o s t r u c t u r e o f each sector . 

Table 1: Portfolio structure by sector 

Asset Private sector Foreign sector Central bank 

Money +H 0 - H 
Bonds + S D / i + S F / i + S M / i 
Exchange reserves 0 - R + R 
E q u i t y + v D + V F 0 

Where i is t he m a r k e t y i e l d o n d o m e s t i c g o v e r n m e n t b o n d s . T h e last c o l u m n 

o f T a b l e 1 gives t he m o n e y s t o c k i d e n t i t y as, 

H = S M / i + R ( 1 ) 

Pr iva te sector asset demands are assumed t o d e p e n d u p o n re la t ive rates o f 
r e t u r n a n d real disposable i n c o m e ( Y ) . 

f= f H ( i , k , Y ) 

^ = f s ( i , k , Y ) (2 ) 
I P 

V D = f v ( i , k , Y ) 

1. Assuming that domestic output is produced with two factors. 



Where P = d o m e s t i c p r i ce l eve l a n d k = m a r k e t y i e l d o n e q u i t y . Rea l dis­
posable i n c o m e is i n c l u d e d i n the m o n e y d e m a n d f u n c t i o n t o a c c o u n t f o r 
the t r ansac t ions d e m a n d . I t is assumed t h a t changes i n t ransac t ions d e m a n d 
are f i n a n c e d b y t r a d i n g b o n d s . T h a t is , 

^ 5 > 0 a n d a i » = _ ^ ( 3 ) 

w h i c h i m p l i e s 3 f v / 9 Y = 0 ( T o b i n , 1 9 6 9 ) . F o l l o w i n g Niehans ( 1 9 7 8 ) the re 
are n o w e a l t h effects i n t he asset d e m a n d f u n c t i o n s . I f w e a l t h is d e f i n e d as 
A = H / P + S D / iP + V D and i n c l u d e d i n (2 ) t h e n g iven the i m p l i c i t f u n c t i o n 
t h e o r e m th i s sy s t em can be so lved t o give ( 2 ) . 2 

F o r asset s tocks t o be c o n s t a n t the f o l l o w i n g th ree c o n d i t i o n s m u s t h o l d . 

(a) T h e g o v e r n m e n t d e f i c i t m u s t be ze ro . T h a t is , 

P G + ( 1 - t ) S D + S F - t P Q = 0 ( 4 ) 

O t h e r w i s e H a n d / o r S, t he t o t a l s t o c k o f g o v e r n m e n t b o n d s , m u s t be chang ing . 
G = real g o v e r n m e n t e x p e n d i t u r e s , t = t a x ra te a n d Q = real d o m e s t i c o u t p u t . 
A n i m p o r t a n t p r o p e r t y o f p o r t f o l i o - b a l a n c e m o d e l s is t h a t f o r g iven values o f 
P a n d Q (4 ) requi res t h a t one o f t he p o l i c y variables m u s t be endogenous . 
F o r e x a m p l e , i f the m o n e t a r y a u t h o r i t y c o n t r o l s (S — S M ) = ( S D + S F ) t h e n 
the fiscal a u t h o r i t y c a n n o t d e t e r m i n e b o t h t a n d G . We assume t h a t t he t a x 
rate is a p o l i c y c o n t r o l l e d var iab le and G adjusts t o m a i n t a i n the d e f i c i t equa l 
t o ze ro . 

(b ) T h e c u r r e n t a c c o u n t o f t he balance o f p a y m e n t s m u s t be zero . T h a t is , 

P X - S F - k V F = 0 ( 5 ) 

O t h e r w i s e R m u s t be chang ing . X = real ne t e x p o r t s a n d S F + k V F = t o t a l 
in te res t p a y m e n t s t o fore igners . 

(c) T h e c a p i t a l s t o c k m u s t be va lued at r e p l a c e m e n t cos t . T h a t is , 

V D + V F = q K ( 6 ) 

and q = P K / P = l (7 ) 

2. This is equivalent to Archibald and Lipsey's (1958) result that wealth effects do not matter in 
stock/flow equilibrium. We also assume that government bonds are perceived by their holders as net 
wealth, i.e., bond holders do not take into account in accessing their wealth the taxation which must 
be levied on them to finance bond premiums. 



w h e r e P K = p r i c e o f c a p i t a l goods ( T o b i n , 1 9 6 9 ) . G i v e n these th ree c o n d i ­

t i o n s p o r t f o l i o ba lance i m p l i e s t h a t , 

P f H ( i , k , Y ) = R + S M / i ( 8 ) 

P f s ( i , k , Y ) + S F / i = ( S - S M ) / i ( 9 ) 

f v ( i , k , Y ) + V F - K = 0 ( 1 0 ) 

T h e s teady state d e m a n d f o r d o m e s t i c o u t p u t is g iven b y , 

Q D = C + u K + G + X ( 1 1 ) 

W h e r e C = real d o m e s t i c c o n s u m p t i o n a n d u = d e p r e c i a t i o n ra te o n K . 
D o m e s t i c o u t p u t is p r o d u c e d w i t h t w o fac to r s , K a n d N ( l a b o u r ) , 

Q s = Q ( N , K ) ; Q i > 0 , Q i i < 0 , Q i j > 0 ( 1 2 ) 

( i , j = N , K ) . 

E q u i l i b r i u m i n the c o m m o d i t y m a r k e t requ i res , 

Q D = Q S ( 1 3 ) 

Q N ( N , K ) = W / P ( 1 4 ) 

Q K ( N , K ) = k + u ( 1 5 ) 

w h e r e W = m o n e y wage. We assume t h a t a l l pr ices are f l e x i b l e a n d t h a t N is 
c o n s t a n t a t f u l l e m p l o y m e n t . E q u a t i o n ( 1 5 ) states t h a t g iven N , c a p i t a l is 
u t i l i s e d u p t o the p o i n t a t w h i c h i t s m a r g i n a l p r o d u c t equals the m a r k e t 
y i e l d o n e q u i t y p lus d e p r e c i a t i o n . T h e e q u i t y y i e l d is g iven b y T o b i n , ( 1 9 6 9 ) , 

k = Q K / q - u ( 1 6 ) 

A s p o r t f o l i o balance requi res t h a t q = 1 t h e n g iven u , p r o f i t m a x i m i s i n g 
p r o d u c e r s w i l l equate t he m a r g i n a l p r o d u c t o f c ap i t a l t o the m a r k e t y i e l d 
o n e q u i t y . 

T h e d o m e s t i c e c o n o m y is assumed t o be a p r i ce t ake r i n a l l m a r k e t s . 
Hence the steady-state values o f P, P K , i and K are d e t e r m i n e d b y t h e i r 
respect ive " W o r l d " levels. T h a t is, 

P = eP* 



P K = e P K * ( 1 7 ) 

i = i * 
k = k * 

Where * ind ica t e s t h e e x t e r n a l va lue a n d e = exchange r a t e , d o m e s t i c p r i c e o f 
one u n i t o f f o r e i g n c u r r e n c y . T h e f i n a l e q u a t i o n defines s teady state c o n ­
s u m p t i o n as b e i n g equa l t o rea l d isposable i n c o m e less d e p r e c i a t i o n o n K a n d 
rea l p a y m e n t s o n f o r e i g n e q u i t y h o l d i n g . T h a t is , 

C = Y - u K - k V F / P ( 1 8 ) 

S u b s t i t u t i n g ( 1 1 ) a n d ( 1 2 ) i n t o ( 1 3 ) a n d u s ing ( 4 ) , ( 5 ) a n d ( 1 8 ) t o e l i m i n a t e 
G , X , C a n d u K gives, 

Y = ( 1 - t ) ( Q ( N , K ) + i f s ( i * , k * , Y ) ) ( 1 9 ) 

w h i c h t o g e t h e r w i t h t he p o r t f o l i o ba lance E q u a t i o n s ( 8 ) - ( 1 0 ) a n d E q u a t i o n s 
( 1 7 ) a n d ( 1 5 ) gives a s y s t e m o f f ive equa t ions t o d e t e r m i n e t he s teady-state 
values o f Y , K , S F / i , V F a n d R o r e (see A p p e n d i x ) . T h e m o n e y wage W is 
d e t e r m i n e d b y ( 1 4 ) . 

I l l M O N E T A R Y A N D F I S C A L P O L I C I E S 

A n i m p o r t a n t fea ture o f the m o d e l is t h a t d o m e s t i c o u t p u t is s u p p l y 
d e t e r m i n e d i n t h e sense t h a t d o m e s t i c p r o d u c e r s u t i l i s e fac tors o f p r o d u c t i o n 
u p t o the p o i n t a t w h i c h t h e i r m a r g i n a l p r o d u c t s equa l t h e i r u n i t costs . 
G i v e n N i t f o l l o w s t h a t m a c r o - e c o n o m i c p o l i c y can a l t e r Q i f , a n d o n l y i f , 
i t leads t o a change i n the cost o f c a p i t a l r e la t ive t o cap i ta l ' s m a r g i n a l 
p r o d u c t . O r , c h a n g i n g the c a p i t a l s t o c k is p r o f i t a b l e o n l y i f the d o m e s t i c 
p r i ce l eve l P changes re la t ive t o t he cost o f c a p i t a l goods P K . T h e p r i c e 
t a k i n g a s sumpt ions i m p l y t h a t t he re la t ive p r i c e o f c a p i t a l goods q = P K * / P * 
a n d is t he re fo re i n v a r i a n t t o d o m e s t i c shocks . I t f o l l o w s t h a t f o r a n y g iven 
exchange ra te sy s t em n e i t h e r m o n e t a r y n o r f i sca l p o l i c y can a l te r t he s teady-
state values o f K a n d Q . T h i s resu l t does n o t d e p e n d u p o n the a s s u m p t i o n o f 
a c o n s t a n t N . A n a l t e rna t ive s p e c i f i c a t i o n is t o t r ea t N as a var iab le a n d w r i t e 
the l a b o u r s u p p l y as an inc reas ing f u n c t i o n o f the real wage . I n th i s case 
m a c r o p o l i c y c o u l d a f fec t N a n d Q b y s h i f t i n g t he l a b o u r d e m a n d curve at 
a n y g iven real wage. B u t th is w o u l d r e q u i r e a change i n t he e q u i l i b r i u m 
cap i t a l s t o c k ( Q N K > 0 ) w h i c h is c l ea r ly r u l e d o u t b y t h e p r i ce t a k i n g 
a s sumpt ions . I t f o l l o w s t h a t the effectiveness o f m a c r o p o l i c y m u s t be 



d e f i n e d i n t e rms o f i ts i m p a c t o n the steady-state values o f rea l disposable 
i n c o m e a n d rea l d o m e s t i c c o n s u m p t i o n . 

Monetary Policy — Fixed Exchange Rate 
A p u r e m o n e t a r y p o l i c y is d e f i n e d as a change i n S M / i g iven S / i . W i t h 

the exchange ra te f i x e d o p e n m a r k e t ope ra t i ons b y t he c e n t r a l b a n k p r o d u c e 
M u n d e l l - t y p e r e s u l t s ; d S F / d S M = d R / d S M = - 1 , d Y / d S M = 0 (see A p p e n d i x ) . 
F o r e x a m p l e , an o p e n m a r k e t purchase ( s D M / i > 0 ) i m p l i e s t h a t t he c e n t r a l 
b a n k m u s t reduce i re la t ive t o i * l e a d i n g t o p o r t f o l i o i m b a l a n c e a n d a c a p i t a l 
o u t f l o w w h i c h c o n t i n u e s u n t i l the d o m e s t i c in t e res t ra te re-adjusts t o i t s 
e x t e r n a l l y d e t e r m i n e d leve l . A s t he e q u i l i b r i u m levels o f i , k a n d Y are 
u n a f f e c t e d i t f o l l o w s t h a t the increase i n c e n t r a l b a n k b o n d h o l d i n g s m u s t 
r e f l ec t an e q u i v a l e n t f a l l i n f o r e i g n b o n d h o l d i n g s . T o t a l in te res t p a y m e n t s 
o n g o v e r n m e n t d e b t w i l l , h o w e v e r , be r e d u c e d . F o r the p o r t f o l i o balance t o 
be m a i n t a i n e d i t f o l l o w s t h a t rea l g o v e r n m e n t e x p e n d i t u r e s m u s t increase 
a n d rea l ne t e x p o r t s m u s t d e c l i n e . 3 T h a t is , d G / d S M = 1 , d X / d S M = - 1 . 

Monetary Policy — Flexible Exchange Rates 
W i t h a f l e x i b l e exchange ra te an o p e n m a r k e t purchase leads t o a rise i n e 

( d e p r e c i a t i o n o f the d o m e s t i c c u r r e n c y ) r a t h e r t h a n t o a f a l l i n R . T h e p r i c e 
o f d o m e s t i c o u t p u t w i l l rise b u t the re la t ive p r i ce o f c a p i t a l goods remains 
c o n s t a n t i m p l y i n g t h a t the e q u i l i b r i u m values o f K a n d Q d o n o t change. 
T h e n o m i n a l f l o w o f in te res t p a y m e n t s t o t he d o m e s t i c sector w i l l increase 
as d o m e s t i c b o n d ho lde r s a t t e m p t t o res tore t he real va lue o f t h e i r b o n d 
s tocks ( S D / i P ) , b u t the real value o f these receipts remains c o n s t a n t . I t 
f o l l o w s t h a t b o t h rea l o u t p u t a n d rea l disposable i n c o m e are i n v a r i a n t t o 
m o n e t a r y p o l i c y even w h e n the exchange ra te is f l e x i b l e . A f l e x i b l e exchange 
rate restores the c e n t r a l bank ' s a b i l i t y t o c o n t r o l t he n o m i n a l m o n e y s t o c k b u t 
n o t the real m o n e y s t o c k . F r o m the m u l t i p l i e r s de r ived i n t he A p p e n d i x w e 
have, 

d ( H / e ) _ e - H / f H f - ? * = 1 

d S M e 2 

As e = H / f H t h e n d ( H / e ) / d S M = 0, the real m o n e y s tock is u n a f f e c t e d . 
G i v e n t h a t K remains c o n s t a n t i t f o l l o w s t h a t real domes t i c b o n d h o l d i n g s 
( S D / iP) a n d real in teres t - rece ip ts ( S D / P ) m u s t also be c o n s t a n t . 

T h e dec l ine i n e x t e r n a l b o n d h o l d i n g s i m p l i e s a c o r r e s p o n d i n g dec l ine i n 
ne t e x p o r t s t o ensure c u r r e n t a c c o u n t ba lance , a n d t he rise i n c e n t r a l b a n k 

3. It is assumed that reserves do not earn a rate of return. An alternative specification is that R is 
held as foreign bonds. If such bonds are perpetuities paying a fixed coupon equal to one unit of 
foreign currency then minus eR must be added to the L H S of (4) and plus eR to the LHS of (15). 
These terms would then net out in the derivation of (19) and the conditions for portfolio balance 
would be met without changing G and X as d S F / d S M = d R / d S M = - 1 , with e = 1. 



b o n d h o l d i n g s i m p l i e s a rise i n n o m i n a l g o v e r n m e n t e x p e n d i t u r e s t o keep 
t he g o v e r n m e n t d e f i c i t equa l t o z e r o . 

Fiscal Policy — Fixed Exchange Rates 
Fisca l p o l i c y is i n t e r p r e t a t e d as a change i n t he t a x ra te f i n a n c e d b y a 

c o r r e s p o n d i n g change i n g o v e r n m e n t e x p e n d i t u r e s ( d t ( Q + i f s ) = d G ) — the 
ba l anced b u d g e t m u l t i p l i e r . A rise i n t reduces disposable i n c o m e a t any 
g iven Q , l e a d i n g t o an excess s u p p l y o f m o n e y a n d an excess d e m a n d f o r 
b o n d s . T h e d o m e s t i c p r i v a t e sector restores p o r t f o l i o ba lance b y inc reas ing 
t h e i r b o n d h o l d i n g s and b y r e d u c i n g the real m o n e y s t o c k . A s d o m e s t i c 
o u t p u t r emains c o n s t a n t t he rise i n g o v e r n m e n t e x p e n d i t u r e s m e r e l y 
" c r o w d s o u t " an e q u i v a l e n t a m o u n t o f c o n s u m p t i o n e x p e n d i t u r e a n d n e t 
e x p o r t s . I t f o l l o w s t h a t t he e q u i l i b r i u m leve l o f rea l d isposable i n c o m e 
m u s t f a l l . 

Fiscal Policy — Flexible Exchange Rates 
T h e ba l anced b u d g e t m u l t i p l i e r o n rea l disposable i n c o m e is e x a c t l y t he 

same as u n d e r a f i x e d exchange ra te (see A p p e n d i x ) . 

A n increase i n t w i l l again reduce real d isposable i n c o m e a t a n y g iven Q . T h e 
r e s u l t i n g excess d e m a n d f o r b o n d s p roduces an excess s u p p l y o f d o m e s t i c 
c u r r e n c y a n d a rise i n e. P o r t f o l i o ba lance is r e s to r ed v i a a f a l l i n e x t e r n a l 
b o n d h o l d i n g s a n d a dec l ine i n t he rea l m o n e y s tock genera ted b y a h ighe r 
d o m e s t i c p r i c e l eve l r a the r t h a n a f a l l i n R . A s t he re la t ive p r i ce o f c a p i t a l 
goods is c o n s t a n t t h e e q u i l i b r i u m values o f K a n d Q d o n o t change, i t f o l l o w s 
t h a t real d isposable i n c o m e m u s t dec l ine . 

T h e results d e r i v e d i n t he p r o c e e d i n g sec t ion s t e m f r o m e x t r e m e p r i ce -
t a k i n g a s sumpt ions . I f sma l l o p e n economies are c o m p l e t e p r i c e takers t h e n 
i t f o l l o w s t h a t l o n g - r u n o u t p u t m u s t be s u p p l y d e t e r m i n e d . I n th i s t y p e o f 
m o d e l m a c r o po l i c i e s m u s t a l t e r r e la t ive pr ices i f t h e y are t o a f fec t d o m e s t i c 
o u t p u t . C o m p l e t e p r i c e t a k i n g i m p l i e s t h a t r e la t ive pr ices are e x o g e n o u s l y 
d e t e r m i n e d a n d t h a t m a c r o p o l i c y is t he r e fo r e i ne f f ec t i ve as a means o f 
a l t e r i n g per capita o u t p u t . F i n a l l y , as exchange ra te va r i a t i ons d o n o t a l t e r 
t h e t e rms o f t rade f ac ing a p r i c e t a k i n g e c o n o m y t h e n the effectiveness o f 
b o t h m o n e t a r y and f iscal po l i c i e s m u s t be i n v a r i a n t w i t h respect t o t he 
exchange ra te r eg ime . 

d Y = ( Q + f g ) 

d t 1 - ( 1 - t ) f s S Y 
< 0 

I V C O N C L U S I O N 
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A P O R T F O L I O B A L A N C E APPROACH 

A P P E N D I X 

T h e f ive e q u a t i o n sys t em is, 

Y - ( 1 - t ) ( Q ( N , K ) + i f s ( i * , k * , Y ) ) = 0 

e P * f H ( i * , k * , Y ) - R = S M 

e P * f s ( i * , k * , Y ) + S F = S - S M 

f v ( i * , k * ) + V F - K = 0 

Q K ( N , K ) = k * + u 

T h e endogenous var iables are Y , K , S F , V F a n d R o r e. 

(I) Fixed Exchange Rate, de = 0. L e t i * = k * = e = P* = 1 

T o t a l l y d i f f e r e n t i a t i n g ( A l ) gives, 

( l - t ) F S y - U - O Q K 0 0 0 d Y 

Y 0 0 0 - 1 d K 

fsY 0 1 0 0 d V F 

0 - 1 0 1 0 d R 

0 Q K K 0 0 0 d R 

w h e r e f S Y = d f s / 9 Y e tc . 

T h e d e t e r m i n a n t o f the c o e f f i c i e n t m a t r i x is , 

J = Q K K ( 1 - ( i - t ) f S Y ) < 0 

( i ) Open-market Operations 

d S F _ d R 

d S M d S M 

d Y d K 

d S M d S M 



( i i ) Fiscal Policy ( d G = ( Q + S D ) d t ) 

d Y = Q K K ( Q + f s ) < dSF _ Q K K ( Q + f s ) f S Y 

d t J d t J 

d R - Q K K ( Q + f s Y ) f H Y < Q . d K = dV_ F

 = q 

d t J d t d t 

(II) Flexible Exchange Rate, d R = 0 

T o t a l l y d i f f e r e n t i a t i n g ( A l ) w i t h d R = 0 a n d e endogenous gives, 

( i - t ) Q K 
0 0 0 d Y - ( Q + f s ) d t 

0 0 0 f H 
d K d S M 

0 1 0 fs d S F = - d S M 

- 1 0 1 0 d V F 0 

Q K K 0 0 0 de 0 

T h e d e t e r m i n a n t o f t he c o e f f i c i e n t m a t r i x is , 

E = - f H Q K K ( l - ( 1 - t ) f S Y ) > 0 

( i ) Monetary Policy 

d S F _ Q K K ( f H + f s ) ( l - ( l - t ) f S Y ) _ - ( f H + f s ) 
d S R 

< 0 

de - Q K K ( l - ( l - t ) ' S Y ) _ 1 

fv 

d Y d K d V F 

d S M d S M d S M 



( i i ) Fiscal Policy ( d G = ( Q + f s ) d t ) 

d Y _ f H Q K K ( Q + f S ) < Q 

d t E 

d S F _ Q K K ( Q + f s ) ( f s f H Y - f H f S Y ) < Q 

d t E 

d e _ - Q K K ( Q + f s ) f H Y > 0 . d K _ d V F 

d t E d t d t 




