
Exchange Rate Dynamics and the Term Structure 
of Interest Rates 

C O L M K E A R N E Y 
The University of New South Wales 

Abstract: This paper examines the nature of the relationship which exists between the dynamics of 
exchange rate adjustments and the term structure of interest rates. In the absence of anticipated eco­
nomic disturbances, there exists a well-defined negative relationship between movements in the exchange 
rate and the long-short interest rate differential which does not persist in the presence of anticipated 
disturbances. It follows that any empirical test of the relationship between the exchange rate and the 
term structure of interest rates necessitates the utilisation of a measure of the yield curve which is con­
siderably more sophisticated than the differential between interest rates on assets with long and short 
terms to maturity. An appropriate yield curve approximation is estimated on monthly Irish data over 
the period 1979(4)-1986(12) and employed to examine its relationship with the rate of foreign exchange 
of the Irish punt over the same period. 

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

T he exper ience o f f l o a t i n g exchange rates i n t h e past decade a n d a h a l f has 
c o n t r i b u t e d t o t he g r o w t h o f an impress ive l i t e r a t u r e w h i c h examines t he 

m a i n d e t e r m i n a n t s o f e q u i l i b r i u m exchange rates t oge the r w i t h t h e i r d y n a m i c s 
o f a d j u s t m e n t . D o r n b u s c h ( 1 9 7 6 ) a n d B u i t e r a n d M i l l e r ( 1 9 8 1 ) have empha­
sised t he r o l e o f sluggish p r i c e a d j u s t m e n t i n d e t e r m i n i n g t he n a t u r e o f shor t -
r u n exchange ra te d y n a m i c s . A d o m e s t i c m o n e t a r y c o n t r a c t i o n i n these m o d e l s 
causes t he exchange ra te t o apprec ia te above i t s l o n g - r u n e q u i l i b r i u m value 
( i . e . , t o o v e r s h o o t ) b y an a m o u n t w h i c h depends u p o n t h e in t e res t e l a s t i c i t y 
o f t he d e m a n d f o r m o n e y , t he degree o f c a p i t a l m o b i l i t y a n d t he speed o f 
a d j u s t m e n t i n t h e m a r k e t s f o r goods a n d assets. A l t e r n a t i v e e x p l a n a t i o n s o f 
exchange ra te d y n a m i c s w i t h sluggish p r i c e l eve l a d j u s t m e n t have been p r o -



v i d e d w h i c h a d m i t t he p o s s i b i l i t y o f exchange ra te u n d e r s h o o t i n g i n response 
t o a d o m e s t i c m o n e t a r y c o n t r a c t i o n . B r a n s o n ( 1 9 7 6 a n d 1 9 7 9 ) emphas is ing 
s t o c k / f l o w i n t e r a c t i o n s a n d Niehans ( 1 9 8 1 ) f o c u s i n g o n t r ade balance effects 
are r e l evan t i n t h i s regard as is C u r r i e ( 1 9 8 1 ) w h o demons t ra tes h o w over­
s h o o t i n g o f p r e - a n n o u n c e d m o n e t a r y targets can cause t he exchange ra te t o 
apprec ia te i n response t o e x p e c t a t i o n s o f co r r ec t i ve a c t i o n b y t he m o n e t a r y 
a u t h o r i t i e s i n t he f o r m o f h ighe r rates o f in t e res t . I n a d d i t i o n , F r e n k e l a n d 
R o d r i g u e z ( 1 9 8 2 ) s h o w h o w the exchange ra te is l i k e l y t o u n d e r s h o o t i n t he 
D o r n b u s c h m o d e l w i t h l i m i t e d c a p i t a l m o b i l i t y . 

A n u m b e r o f e m p i r i c a l s tudies have inves t iga ted t h e d y n a m i c s o f exchange 
ra te a d j u s t m e n t i n o rde r t o e x a m i n e t he v a l i d i t y o f t h e t h e o r e t i c a l m o d e l s 
a l l u d e d t o above . B i l s o n ( 1 9 7 8 ) p rov ides suggestive evidence o n t he a p p r o p r i ­
ateness o f t h e D o r n b u s c h m o d e l f o r t he d e u t s c h m a r k / d o l l a r ra te a n d F r e n k e l 
( 1 9 7 9 ) ex tends t h i s m o d e l b y i n c o r p o r a t i n g secular rates o f i n f l a t i o n be fo re 
r e p o r t i n g results u s ing t he d e u t s c h m a r k / U S d o l l a r ra te . D r i s k i l l ( 1 9 8 1 ) 
examines t h e p r e d i c t i o n s o f t h e D o r n b u s c h and s t o c k / f l o w mode l s against U S / 
Swiss exchange ra te da ta over t he p e r i o d 1 9 7 3 - 1 9 7 7 . H e addresses t h e q u e s t i o n 
o f w h e t h e r the re is s h o r t - t e r m exchange ra te o v e r s h o o t i n g , w h e t h e r exchange 
ra te a n d p r i ce l eve l a d j u s t m e n t is m o n o t o n i c i n t he i n t e r m e d i a t e r u n a n d 
w h e t h e r p r o p o r t i o n a l i t y exists b e t w e e n these var iables a n d t he m o n e y s t o c k 
i n t h e l o n g r u n . H e f inds evidence o f cons iderab le exchange ra te o v e r s h o o t i n g 
a c c o m p a n i e d b y n o n m o n o t o n i c a d j u s t m e n t pa t t e rn s . 

T h e pu rpose o f t h e presen t paper is t o e x a m i n e t h e n a t u r e o f t he r e l a t i o n ­
ship w h i c h exis ts b e t w e e n t h e d y n a m i c s o f exchange ra te ad jus tmen t s a n d t he 
t e r m s t r u c t u r e o f in te res t rates. I f r i s k - n e u t r a l agents opera te i n e f f i c i e n t f i n a n ­
c i a l m a r k e t s , l o n g - t e r m in te res t rates w i l l be d e t e r m i n e d as an average o f 
e x p e c t e d f u t u r e s h o r t rates . I n t h i s case an e c o n o m i c d i s tu rbance w h i c h leads 
t o o v e r s h o o t i n g o f t h e exchange ra te w i l l be associated w i t h an i n v e r t e d y i e l d 
t o m a t u r i t y cu rve . I t f o l l o w s t h a t i f agents f o r m t h e i r e x p e c t a t i o n s c o n s i s t e n t l y 
across f i n a n c i a l m a r k e t s , one s h o u l d observe an e m p i r i c a l r e l a t i o n s h i p b e t w e e n 
m o v e m e n t s i n t h e exchange ra te a n d i n t h e y i e l d t o m a t u r i t y cu rve . I t m u s t 
be n o t e d , h o w e v e r , t h a t t h e exis tence o f a s imp le r e l a t i o n s h i p b e t w e e n these 
variables depends u p o n the e x t e n t t o w h i c h e c o n o m i c d is turbances are a n t i ­
c i p a t e d b y m a r k e t p a r t i c i p a n t s . S e c t i o n I I demons t ra tes i n t he c o n t e x t o f a 
s t anda rd o p e n - e c o n o m y m a c r o m o d e l t h a t w h e n agents a n t i c i p a t e f u t u r e p o l i c y 
i n i t i a t i v e s , m e a s u r e m e n t o f t he r e l a t i o n s h i p b e t w e e n t h e exchange ra te and 
t he t e r m s t r u c t u r e o f in t e res t rates necessitates t he u t i l i s a t i o n o f a measure 
o f t he y i e l d curve w h i c h is c o n s i d e r a b l y m o r e soph i s t i c a t ed t h a n t h e d i f f e r e n ­
t i a l b e t w e e n t h e y i e ld s o n l o n g - a n d s h o r t - t e r m f i n a n c i a l assets. S e c t i o n I I I 
develops a m o d e l o f t he y i e l d t o m a t u r i t y curve w h i c h is based u p o n the p r o ­
cedure p i o n e e r e d b y H e l l e r a n d K h a n ( 1 9 7 9 ) . T h i s is subsequen t ly used t o 
e x a m i n e t h e r e l a t i o n s h i p b e t w e e n t h e p u n t / d e u t s c h m a r k exchange r a t e , t he 



p u n t ' s e f fec t ive exchange ra te i n d e x a n d t he t e r m s t r u c t u r e o f I r i s h in te res t 
rates us ing m o n t h l y da ta over t he p e r i o d 1 9 7 9 ( 5 ) - 1 9 8 6 ( 1 2 ) . S e c t i o n I V sum­
marises t h e paper a n d draws conc lu s ions . 

I I T H E T H E O R Y 

We b e g i n b y charac te r i s ing the f o r e i g n exchange m a r k e t as b e i n g c o m p o s e d 
o f r i s k - n e u t r a l i n f i n i t e l y - e l a s t i c cove red in te res t a rb i t rageurs w h o possess f u l l 
i n f o r m a t i o n . A s a r e su l t , t he u n c o v e r e d in te res t d i f f e r e n t i a l i n f avou r o f t he 
d o m e s t i c c u r r e n c y is equa l t o t h e f o r w a r d d i s c o u n t o n t h e c u r r e n c y . Equa­
t i o n ( 1 ) describes e q u i l i b r i u m i n th i s m a r k e t as 

e = r - r * ( 1 ) 

w h e r e e = t he p r i ce o f a u n i t o f f o r e i g n c u r r e n c y (so t h a t a rise i n e denotes 
a w e a k d o m e s t i c c u r r e n c y a n d vice versa), 

r = t he domes t i c shor t in te res t ra te 
r * = the f o r e i g n sho r t in te res t r a t e , a n d 

' . ' = t i m e d e r i v a t i v e , e.g. x = ^ L . 

Cons ide r n e x t t he t e r m s t r u c t u r e o f in te res t rates. R i s k - n e u t r a l specula tors 
w h o opera te i n e f f i c i e n t b o n d m a r k e t s w i l l a rb i t rage t he y i e l d o n l o n g bonds 
t o equa l t he e x p e c t e d y i e l d f r o m h o l d i n g an equ iva l en t a m o u n t o f m o n e y i n 
s h o r t b o n d s . T h i s means t h a t 

R + R d ( ! / R l = r 

d t 

w h i c h can be r e w r i t t e n as 

R = R ( R - r ) ( 2 ) 

w i t h R d e n o t i n g the l o n g - t e r m in te res t ra te o n consols . 

E q u a t i o n s ( 1 ) a n d ( 2 ) describe h o w , i n t he absence o f a n t i c i p a t e d d i s tu r ­
bances, t he exchange ra te and t he l o n g - t e r m in te res t ra te w i l l evolve as t he 
s h o r t - t e r m ra te approaches i t s e q u i l i b r i u m leve l . T h e precise pa ths w h i c h are 
f o l l o w e d b y these variables d e p e n d u p o n the s t r u c t u r e o f the e c o n o m y i n w h i c h 
t he e q u i l i b r i u m shor t ra te is d e t e r m i n e d , a n d a n u m b e r o f m o d e l s have been 
p r o p o s e d . I n t h i s v e i n , B l a n c h a r d ( 1 9 8 1 ) a n d T u r n o v s k y a n d M i l l e r ( 1 9 8 4 ) 
have i l l u s t r a t e d t he d y n a m i c s o f response o f the t e r m s t r u c t u r e o f in te res t rates 
t o b o t h a n t i c i p a t e d a n d p r e v i o u s l y u n a n t i c i p a t e d m o n e t a r y p o l i c y s l o w d o w n s 
i n c losed economies . D i x i t ( 1 9 8 1 ) has s h o w n t h a t t he i m p a c t effects o f an 



u n a n t i c i p a t e d m o n e t a r y c o n t r a c t i o n i n an o p e n e c o n o m y c o n t e x t causes t he 
exchange rate t o apprec ia te b y an a m o u n t w h i c h overshoots i ts l o n g - r u n e q u i ­
l i b r i u m leve l w h i l e t he y i e l d t o m a t u r i t y curve becomes i n v e r t e d . R e l a t e d 
w o r k b y C o l l i n s ( 1 9 8 4 ) demons t ra tes h o w the t e r m s t r u c t u r e o f in te res t rates 
can signal t he e x p e c t e d t i m i n g o f a d e p r e c i a t i o n u n d e r f i x e d exchange rates. 

T h e pu rpose o f th i s s ec t i on is t o c o n s t r u c t a n d analyse a d y n a m i c m a c r o -
e c o n o m i c m o d e l o f an o p e n e c o n o m y w h i c h is i n h a b i t e d b y m a r k e t ope ra to r s 
w h o f o r m t h e i r e x p e c t a t i o n s r a t i o n a l l y . A f t e r d e r i v i n g t he l o n g - r u n e q u i l i b r i u m 
p r o p e r t i e s , t he m o d e l is s i m u l a t e d i n o rde r t o o b t a i n b o t h the i m p a c t responses 
as w e l l as t he subsequent a d j u s t m e n t d y n a m i c s o f t he exchange ra te a n d t he 
t e r m s t r u c t u r e o f in te res t rates t o a m o n e t a r y p o l i c y i n i t i a t i v e w h i c h has been 
a n t i c i p a t e d p r i o r t o i t s i m p l e m e n t a t i o n . T h e p r e d i c t i o n s w h i c h are o b t a i n e d 
f r o m th i s m o d e l are r e a d i l y seen t o c o n s t i t u t e general isa t ions o f those w h i c h 
have e m a n a t e d f r o m the p r i o r l i t e r a t u r e a n d t h e y f o r m t h e b e n c h m a r k f r o m 
w h i c h t o j u d g e t h e e m p i r i c a l resul ts w h i c h are p re sen ted i n t he n e x t s ec t ion . 

T h e equa t ions o f t he m o d e l are p resen ted b e l o w . 

m - p = k y - Xr (3 ) 

y * = a y + (3(e- p ) - 7 ( R - h ) + 5 g (4 ) 

y = < K y * - y ) (5 ) 

R = R ( R - r ) ( 2 ) 

e = r - r * ( 1 ) 

P = h + 0 (y - y ) ( 6 ) 

H = e(n- h ) ( 7 ) 

A i l variables except interest rates are in logs and: 

m = n o m i n a l m o n e y s tock 

P = p r i ce leve l 

y = rea l o u t p u t ( y * = des i red real o u t p u t ) 
r = n o m i n a l sho r t in te res t ra te 
R = n o m i n a l l o n g in te res t ra te 
e = ra te o f exchange 
h = e x p e c t a t i o n s o f l o n g - r u n i n f l a t i o n 

g = exogenous d is turbances 
= ra te o f g r o w t h o f t he m o n e y s tock ( = i n ) 

I n a d d i t i o n , 

denotes t he l o n g - r u n e q u i l i b r i u m value o f a va r i ab le , w h i l e 
d x 

' . ' denotes the t i m e de r iva t ive (e.g. x = — ) . 



E q u a t i o n (3 ) describes a c o n v e n t i o n a l L M schedule i n w h i c h t h e shor t -
t e r m ra te o f in t e res t is assumed t o e q u i l i b r a t e t he m o n e y m a r k e t t o keep t he 
e c o n o m y o n t h e schedule . E q u a t i o n ( 4 ) describes t h e IS curve i n w h i c h t he 
real exchange ra te ( i . e . compe t i t i venes s ) features a l o n g w i t h the real l o n g - t e r m 
in te res t ra te ( R - h ) . E q u a t i o n ( 5 ) is the L u n d b e r g lag w h i c h a l l o w s t he e c o n o m y 
t o adjust t o w a r d s t h e IS curve w h e n e v e r \p < ° ° . E q u a t i o n (2 ) describes t he 
e v o l u t i o n o f t h e l o n g ra te o f in te res t as discussed above, a n d i t is l inea r i sed 
a b o u t t he l o n g - r u n e q u i l i b r i u m ra te R . E q u a t i o n ( 1 ) , also as b e f o r e , describes 
t he ra te o f exchange as t he d o m e s t i c - f o r e i g n in te res t ra te d i f f e r e n t i a l u n d e r 
t he a s s u m p t i o n t h a t d o m e s t i c a n d f o r e i g n b o n d s are p e r f e c t l y s u b s t i t u t a b l e . 
T h e e x p e c t a t i o n s - a u g m e n t e d P h i l l i p s curve E q u a t i o n ( 6 ) is s u p p l e m e n t e d b y 
an e x p e c t a t i o n s - a d j u s t m e n t E q u a t i o n ( 7 ) w h i c h states t h a t e x p e c t a t i o n s o f 
l o n g - r u n i n f l a t i o n are ad jus ted i n l i n e w i t h m o n e t a r y g r o w t h . 

B y d e f i n i n g 1 ( l i q u i d i t y ) = m - p , C ( compe t i t i venes s ) = e - p a n d x = 
h - u , w e can w r i t e t he f u l l sys t em o f E q u a t i o n s ( l ) - ( 7 ) i n state space f o r m . 

X -% 0 0 0 0 " X ~0 0 0 o" 

i - 1 0 -(j> 0 0 1 0 0 0 0 

y = i>i 0 - A ( a - l ) y + 0 0 

c - l - x - 1 k X - 1 - 0 0 0 c <P - 1 0 - 1 

R 0 R X " 1 - R k X - 1 0 
A 

R R 0 _ 0 0 0 

(8 ) 

T h e l o n g - r u n e q u i l i b r i u m p rope r t i e s o f th i s f i f t h o r d e r l i n e a r sys t em are 
o b t a i n e d b y s e t t i n g x = i = y = C = R = 0 a n d are m o s t l y s e l f - exp l ana to ry . 

P 

1 

A 

y 

h = M 

k y - X ( r * + fi) 

y 

( 9 ) 

( 1 0 ) 

( 1 1 ) 

C 

A 

R 

0 

a * ,7 * 8 

— y + — r - — 

r* + , 

( 1 2 ) 

( 1 3 ) 

E q u a t i o n ( 9 ) states t h a t w h e n the e c o n o m y is i n e q u i l i b r i u m , e x p e c t a t i o n s 
o f l o n g - r u n i n f l a t i o n are equa l t o ac tua l i n f l a t i o n w h i c h is g iven b y t h e ra te 
~>{ m o n e t a r y g r o w t h . E q u a t i o n ( 1 0 ) is t he e q u i l i b r i u m L M c o n d i t i o n . Equa -



t i o n ( 1 2 ) describes e q u i l i b r i u m compe t i t i veness as d e p e n d i n g p o s i t i v e l y o n 
o u t p u t a n d t he f o r e i g n s h o r t in te res t ra te a n d nega t ive ly o n o t h e r exogenous 
d i s tu rbances . E q u a t i o n ( 1 3 ) asserts t h a t t he y i e l d curve is f l a t i n e q u i l i b r i u m 
r e f l e c t i n g t h e absence o f l i q u i d i t y p r e m i a a n d equals t h e s u m o f t he f o r e i g n 
ra te p lu s t h e ra te o f d o m e s t i c m o n e t a r y e x p a n s i o n . F i n a l l y , a l t h o u g h m o n e y 
is n e u t r a l i n t h i s m o d e l , i t is n o t super -neu t ra l i n so far as e q u i l i b r i u m l i q u i d i t y 
varies w i t h t he ra te o f m o n e t a r y g r o w t h . 

A d y n a m i c l inea r m o d e l w i t h N j b a c k w a r d - l o o k i n g a n d N 2 f o r w a r d - l o o k i n g 
var iables has a u n i q u e sadd lepa th c o n v e r g i n g t o t he l o n g - r u n e q u i l i b r i u m p r o ­
v i d e d the re are N j stable r o o t s ( c o r r e s p o n d i n g t o t he N j p r e - d e t e r m i n e d v a r i ­
ables) a n d N 2 uns tab le r o o t s ( c o r r e s p o n d i n g t o t he N 2 free or j u m p var iables) . 
I n the m o d e l o u t l i n e d above C a n d R are f o r w a r d - l o o k i n g variables because 
t h e y are pr ices w h i c h clear e f f i c i e n t f i n a n c i a l m a r k e t s . T h e y m a k e discrete 
j u m p s i n response t o " n e w s " ( a l l u n a n t i c i p a t e d c u r r e n t o r f u t u r e changes i n 
exogenous variables a n d p o l i c y i n s t r u m e n t s ) . T h e o t h e r state var iables x , l a n d 
y are p r e - d e t e r m i n e d at a n y p o i n t i n t i m e a n d are u p d a t e d b y t h e i r respect ive 
d y n a m i c e q u a t i o n s . 

I t is n o t o u r i n t e n t i o n t o der ive a n a l y t i c a l resul ts f r o m so lv ing t he m o d e l . 1 

We are m o r e c o n c e r n e d t o e x a m i n e i t s s i m u l a t i o n p r o p e r t i e s i n o r d e r t o cast 
l i g h t u p o n t h e n a t u r e o f t he r e l a t i o n s h i p w h i c h exists b e t w e e n t h e d y n a m i c s 
o f exchange ra te ad jus tmen t s a n d t h e t e r m s t r u c t u r e o f in te res t rates w h e n 
f i n a n c i a l m a r k e t p a r t i c i p a n t s a n t i c i p a t e p o l i c y changes o r o t h e r exogenous 
d i s t u r b a n c e s . 2 F i g u r e 1 dep ic t s t he effects o f a 1 pe r cen t r e d u c t i o n i n t he ra te 
o f m o n e t a r y g r o w t h o n t he exchange ra te a n d t he t e r m s t r u c t u r e o f in t e res t 
rates w h e n t h e p o l i c y has been a n n o u n c e d 10 pe r iods p r i o r t o i m p l e m e n t a t i o n . 3 

A s s o o n as m a r k e t p a r t i c i p a n t s o b t a i n i n f o r m a t i o n a b o u t t h e i m p e n d i n g 
p o l i c y change, t h e l o n g ra te o f in te res t decl ines i n a m a n n e r w h i c h ref lec ts 
m a r k e t 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 sho r t rates. T h i s is a c c o m p a n i e d b y an 
i m m e d i a t e loss o f i n t e r n a t i o n a l compe t i t i venes s w h i c h is caused b y n o m i n a l 
exchange ra te a p p r e c i a t i o n w h i c h is n o t m a t c h e d b y t h e m o r e s l o w l y - m o v i n g 
p r i ce l e v e l . I t is clear f r o m E q u a t i o n ( 4 ) t h a t t he response o f d o m e s t i c i n c o m e 
is a m b i g u o u s . I f l o n g - r u n i n f l a t i o n a r y e x p e c t a t i o n s are n o t i m m e d i a t e l y revised 
d o w n w a r d s t o t he n e w e q u i l i b r i u m i n f l a t i o n ra te ( i . e . , i f e < °° i n E q u a t i o n ( 7 ) ) , 
t h e l o w e r l o n g in t e r e s t ra te w i l l raise d o m e s t i c o u t p u t b y r e d u c i n g t h e cos t 
o f c a p i t a l . T h i s e f fec t w i l l be o f f se t , h o w e v e r , b y t he l o w e r l eve l o f i n t e r -

1. Buiter and Miller (1981) and Tumovsky and Miller (1984) discuss analytical solutions to smaller 
models of this vintage. The determinant of the state matrix in our model is / A / = C 0 \ | / | 3 R X 1 < 0 . 

2. The following parameter values are chosen for the reported simulations: 

X = 2 ,k = 7 = i// = e = 6 = 1, a = 0 = .5, 0= .2 and r* = u = .1. 

Kearney (1985a) provides justification for this choice, and notes that the results are not very sensitive 
to changes in these values. The objective in this context is illustrative rather than rigour. 

3. The model has been solved using the "Saddlepoint" program constructed b y j . Austin and W. Buiter. 
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Figure 1: Anticipated Monetary Contraction Competitivess and the Term Structure 



n a t i o n a l compe t i t i veness w h i c h reduces t he d e m a n d f o r ne t e x p o r t s . T h e l a t t e r 
e f fec t d o m i n a t e s i n o u r m o d e l g iven t he cho ice o f parameters (see F o o t n o t e 2 ) , 
so d o m e s t i c o u t p u t i n i t i a l l y decl ines . T h i s modera tes t he d e m a n d f o r m o n e y 
balances a n d forces t he sho r t in te res t ra te u p t o clear t he m o n e y m a r k e t . T h e 
y i e l d t o m a t u r i t y curve has t h u s b e c o m e i n v e r t e d . 

W h e n the m o n e t a r y a u t h o r i t i e s e v e n t u a l l y i m p l e m e n t t he m o n e t a r y c o n ­
t r a c t i o n , i t comes as n o surprise t o t h e f i n a n c i a l m a r k e t s . T h e l o n g ra te o f 
in te res t and t h e l eve l o f compe t i t i veness c o n t i n u e t o evolve a long t h e i r 
a d j u s t m e n t pa ths as t he sho r t ra te rises m o r e s teeply i n response t o t he 
t i g h t e n e d m o n e y m a r k e t c o n d i t i o n s . A s t i m e proceeds , t he domes t i c ra te 
o f i n f l a t i o n begins t o dec l ine due t o l o w e r aggregate d e m a n d a n d r e d u c e d 
e x p e c t a t i o n s c o n c e r n i n g t he e c o n o m y ' s l o n g - r u n leve l o f i n f l a t i o n . T h e ef fec t 
o f th i s is t o h a l t t he dec l ine i n t he rea l m o n e y s u p p l y so t h a t t he u p w a r d s t r e n d 
i n t he sho r t ra te o f in te res t is reversed. T h i s process gives rise t o t he o s c i l l a t o r y 
na tu re o f t he a d j u s t m e n t d y n a m i c s w h i c h is c l ea r ly v is ib le f r o m i n s p e c t i o n 
o f F igu re 1 . 

I t is i n t e r e s t i n g t o observe f r o m the F igu re t h a t there exists a m a r g i n a l / 
average r e l a t i o n s h i p b e t w e e n l o n g a n d shor t in te res t rates w h i c h is i m p l i e d 
b y t h e e x p e c t a t i o n s h y p o t h e s i s o f t he t e r m s t r u c t u r e . O f p r i m e i m p o r t a n c e 
i n t he c u r r e n t c o n t e x t , h o w e v e r , is t h e non-ex is tence o f a s imp le r e l a t i o n s h i p 
b e t w e e n the l ong - sho r t i n t e res t d i f f e r e n t i a l a n d t he s t r eng th o f t he c u r r e n c y ' s 
f o r e i g n exchange va lue . W h e n l o n g rates are above shor t s , f o r e x a m p l e , t h e 
exchange ra te becomes s t ronger as compe t i t i veness declines a n d th i s occurs 
w h i l e t h e l ong - sho r t in te res t d i f f e r e n t i a l rises t o a m a x i m u m a n d subsequen t ly 
decl ines . We c o n c l u d e , t h e r e f o r e , b y obse rv ing an i m p o r t a n t i m p l i c a t i o n o f 
t h i s analysis f o r t he design o f t he e m p i r i c a l tests r e p o r t e d i n the n e x t s ec t i on . 
I n t he absence o f a n t i c i p a t e d f u t u r e d i s turbances , a s t r o n g f o r e i g n exchange 
ra te w i l l be associated w i t h an inverse ly -s loped y i e l d cu rve . W h e n e c o n o m i c 
agents an t i c i pa t e the occur rence o f f u t u r e d i s turbances , h o w e v e r , t he r e l a t i o n ­
ship b e t w e e n these variables becomes cons ide rab ly m o r e c o m p l e x . T h i s 
requi res o u r o b t a i n i n g a measure o f t he y i e l d curve w h i c h is m o r e soph i s t i c a t ed 
t h a n t h e s imple l ong - sho r t i n t e res t ra te d i f f e r e n t i a l . 

I l l E M P I R I C A L E V I D E N C E 

T h e p r o c e d u r e a d o p t e d i n t h i s s ec t ion t o a p p r o x i m a t e t he t e r m s t r u c t u r e 
o f in te res t rates is based u p o n r e f i nemen t s o f t he t e c h n i q u e p i o n e e r e d b y 
H e l l e r a n d K h a n ( 1 9 7 9 ) w h i c h measures changes i n t he y i e l d t o m a t u r i t y curve 
us ing a sma l l n u m b e r o f pa ramete rs . T h e basic a p p r o a c h involves e s t i m a t i n g 
t he y i e l d curve f o r each t i m e p e r i o d us ing a q u a d r a t i c a p p r o x i m a t i o n . T h e 
r e s u l t i n g parameters are t h e n en t e r ed d i r e c t l y i n t o s t anda rd m o n e y d e m a n d 



equa t ions i n o r d e r t o p r o v i d e a m u l t i - i n t e r e s t ra te aspect t o t he e q u a t i o n 
w i t h o u t c o n f r o n t i n g p r o b l e m s o f m u l t i c o l l i n e a r i t y . T h i s a p p r o a c h also a l lows 
i n s p e c t i o n o f h o w changes i n t h e i n t e r c e p t , s lope a n d c u r v a t u r e o f t h e y i e l d 
curve i n f l u e n c e t he d e m a n d f o r m o n e y . 

A general d e s c r i p t i o n o f t h e t e r m s t r u c t u r e a p p r o x i m a t i o n s w h i c h have 
been e m p l o y e d i n t h e l i t e r a t u r e t o da te is as f o l l o w s : 

I n R m t = a l + a 2 l n M t + a 3 l n + a 4 l n M ; | + v m ( 1 4 ) 

w h e r e I n stands f o r n a t u r a l logs a n d 

R m t = n o m i n a l in te res t ra te o n an asset 4 o f m a t u r i t y M a t t i m e t 
CKj = parameters ( i = 1 . . . 4 ) 

v m = i n d e p e n d e n t l y d i s t r i b u t e d r a n d o m var iab le w i t h zero m e a n 
a n d a var iance w h i c h is c o n s t a n t f o r a l l values o f t he m a t u r i t y 
va r i ab l e . 

A n u m b e r o f va r i a t i ons o n th i s logged cub i c s p e c i f i c a t i o n have been used i n 
o rde r t o i n t r o d u c e t he t e r m s t r u c t u r e o f in te res t rates i n t o m o n e y d e m a n d 
equa t ions . B i l s o n a n d Ha le ( 1 9 8 0 ) set a 4 = 0 i n p r o p o s i n g a l ogged q u a d r a t i c 
a p p r o x i m a t i o n . A l l e n a n d Hafe r ( 1 9 8 3 ) p r o p o s e d an u n l o g g e d ve r s ion o f 
E q u a t i o n ( 1 4 ) i n o r d e r t o c a p t u r e h u m p s i n t h e y i e l d cu rve . K e a r n e y ( 1 9 8 5 b ) 
e x a m i n e d a v a r i e t y o f t e r m s t r u c t u r e a p p r o x i m a t i o n s o f t h e I r i s h y i e l d curve 
be fo re c o n c l u d i n g t h a t t he logged q u a d r a t i c ve r s ion c o u l d n o t be s i g n i f i c a n t l y 
i m p r o v e d u p o n f o r q u a r t e r l y da ta over t h e p e r i o d 1 9 7 1 ( 1 ) - 1 9 8 1 ( 4 ) . 

T h e e m p i r i c a l resul ts r e p o r t e d i n th i s paper are d e r i v e d f r o m e n d - m o n t h l y 
I r i s h da ta over t h e p e r i o d 1 9 7 9 ( A p r i l ) - 1 9 8 6 ( D e c e m b e r ) . 5 T h e y i e l d curve 
a p p r o x i m a t i o n equa t ions were f i t t e d t o a series o f seven in te res t rates, these 
b e i n g t h e C e n t r a l B a n k o v e r n i g h t r a t e , the 3 m o n t h E x c h e q u e r B i l l r a te , a n d 
t h e rates o n 1 , 3 , 5 , 8 a n d 15-year g o v e r n m e n t b o n d s . A s w i t h t h e f o r m e r 
s t u d y , t he logged q u a d r a t i c spec i f ica t ions c o u l d n o t be s i g n i f i c a n t l y i m p r o v e d 
u p o n a n d T a b l e 1 p rov ides a sample o f t he resul ts . G e n e r a l l y speak ing , these 
y i e l d curve a p p r o x i m a t i o n s are e n c o u r a g i n g i n so far as t h e i n t e r c e p t t e r m is 
a lways h i g h l y s ign i f i can t w h i l e b o t h t he slope a n d c u r v a t u r e coe f f i c i en t s are 
also s t a t i s t i c a l l y s ign i f i can t at t he 5 per cen t leve l i n m o s t cases. I t is clear f r o m 
these resul ts t h a t t h e I r i s h y i e l d curve has e x p e r i e n c e d s ign i f i can t changes i n 
i t s s lope a n d c u r v a t u r e over t he p e r i o d b e i n g ana lysed . F i g u r e 2 re in forces th i s 
o b s e r v a t i o n b y p l o t t i n g t h e t i m e series o f t he f u l l set o f y i e l d curve a p p r o x i ­
m a t i o n coe f f i c i en t s t o g e t h e r w i t h t he l o g change i n t he I r i s h p u n t ' s D e u t s c h -
m a r k a n d e f fec t ive exchange rates. I t is clear f r o m i n s p e c t i o n o f t h e F i g u r e 
t h a t t h e da t a w h i c h are used f o r t he analysis have been r e n d e r e d s t a t i o n a r y . 

4. In Equation (14), M denotes the maturity of an asset in months (e.g., M = 60 for a 5-year bond). 
5. All data employed in this study are obtained from the Central Bank Quarterly Bulletin, various issues. 



Table 1: Sample Cross Sectional Estimates of the Irish Yield Curve: 1979(12)-1986(12) 

Time I N T S L O C U R V R 2 S E E y 

1979(12) 2.839 
(139.00) 

- . 0 4 4 
(3.02) 

.006 
(2.78) 

.77 .009 2.78 

1980(12) 2.617 
(45.91) 

- . 0 6 8 
(1.68) 

.017 
(2.72) 

.92 .026 2.62 

1981(12) 2 .813 
(120.98) 

.047 
(2.85) 

- . 0 0 6 
(2.20) 

.86 .011 2.90 

1982(12) 2.761 
(153.27) 

- . 0 7 8 
(6.08) 

.012 
(5.86) 

.93 .008 2.66 

1983(12) 2.462 
(55.14) 

.007 
(0.23) 

.006 
(1.26) 

.95 .020 2.58 

1984(12) 2.742 
(119.83) 

- . 0 3 5 
(2.13) 

- . 0 0 5 
(2.12) 

.60 .010 2.70 

1985(12) 2 .396 
(49.65) 

.023 
(0.82) 

- . 0 0 2 
(0.48) 

.54 .018 2.45 

1986(12) 2.622 
(592.87) 

- . 0 1 0 
(3.24) 

- . 0 0 1 
(0.38) 

.99 .002 2.58 

Notes to the Table: T h e estimates are of Equat ion (14) on cross sectional data at the speci­
fied time. I N T , S L O and C U R V denote the intercept, slope and curvature of the y ie ld 
curve approximations, i.e., the parameters Qtj, and a 3 from E q u a t i o n (14) . R 2 , S E E 
and y denote the correlation coefficients, equation standard errors and dependent vari­
able means, respectively. 

T a b l e 2 p r o v i d e s t h e s u m m a r y s tat is t ics o f t he da ta w h i c h are m o s t l y appa ren t 
f r o m t h e F i g u r e . C o n c e r n i n g t he exchange rates, t he sample means o f t he 
p u n t ' s t r ade w e i g h t e d i n d e x a n d i t s b i l a t e r a l D M ra te are i n s i g n i f i c a n t l y p o s i t i v e 
a n d s i g n i f i c a n t l y nega t ive ly d i f f e r e n t f r o m ze ro , r e spec t ive ly . T h i s is cons i s t en t 
w i t h t h e F i g u r e w h i c h shows t h a t f o r t h e D M / p u n t r a t e , m o s t o f t h e da ta 
p o i n t s are negat ive w h i l e t h e largest d o w n w a r d f l u c t u a t i o n s i n t h i s ra te o u t ­
w e i g h t he largest u p w a r d f l u c t u a t i o n s . T h e reverse c o n d i t i o n appl ies t o t he 
o t h e r t i m e series da ta w h i c h are e m p l o y e d i n t h e tests b e l o w . F r i e d m a n a n d 
V a n d e r s t e e l ( 1 9 8 2 ) have i n t e r e s t i n g l y r e p o r t e d s imi l a r p rope r t i e s f o r d a i l y 
obse rva t ions o f U S d o l l a r exchange rates over t h e 1970s a n d suggested the 
p o s s i b i l i t y t h a t these p r o p e r t i e s o f t h e da ta m a y resu l t f r o m t h e i r b e i n g d r a w n 
f r o m n o r m a l processes w h i c h are possessed o f t i m e - v a r y i n g paramete rs . 



Figure 2: Time Series of Exchange Rates and Yield Curve Approximation 



Table 2: Summary Statistics of the Time Series Data 

Exchange Rates Yield Curve 

A L X F A L X G I N T S L O C U R V 

Sample Mean - . 0 0 2 - . 0 0 4 4 .003 .041 .004 

T-statistic for Zero Mean - 1 . 1 9 0 - 3 . 6 6 7 4.119 .993 4 .049 
(.24) (.00) (.00) (.32) (.00) 

Variance .0002 .001 6.919 .159 .0001 

Standard Deviat ion (SD) .013 .010 9.323 .398 .010 

M i n i m u m Value - . 0 4 7 - . 0 7 5 2.162 - . 2 1 0 - . 0 5 5 
(1983:4) (1986:8) (1986:8) (1986:5) (1979:5) 

M a x i m u m Value .040 .007 3 .1638 2.710 .030 
(1981:9) (1980:7) (1979:6) (1979:5) (1980:11) 

Notes to the Table: A L X F and A L X G denote the log differences of the Irish punt's trade 
weighted index and D M rate, respectively. I N T , S L O and C U R V are as defined in Table 1. 
T h e figures in parentheses are either marginal significance levels or, in the case of the last 
two rows, denote the dates corresponding to the extreme data points. 

T h e e q u a t i o n w h i c h is e s t i m a t e d o n th i s da ta set is 

A L X t = 0 j I N T t + | 3 2 S L O t + 0 3 C U R V t + v t ( 1 5 ) 

w h e r e A L X denotes t he l o g d i f fe rence o f t he p u n t ' s f o r e i g n exchange ra te a n d 

t he o t h e r s y m b o l s r e t a i n t he meanings w h i c h have been a t t r i b u t e d t o t h e m 

p r e v i o u s l y . T h e results are p resen ted i n T a b l e 3 us ing a l t e r n a t i v e l y t he p u n t ' s 

t rade w e i g h t e d i n d e x a n d t he b i l a t e r a l D M / p u n t exchange ra te . B o t h equa t ions 

i n c l u d e d u m m y variables ( D l a n d D 2 ) t o c a p t u r e t he effects o f t he m a j o r re­

a l ignmen t s o f t he I r i s h p u n t w i t h i n t he E M S w h i c h o c c u r r e d o n M a r c h 21s t 

1983 a n d A u g u s t 2 n d 1 9 8 6 . T h e f o r m e r r e a l i g n m e n t w h i c h i n v o l v e d a 3.5 pe r 

cent d e v a l u a t i o n o f t he p u n t was t he m o s t extens ive since t he i n c e p t i o n o f the 

E M S . T h e l a t t e r r e a l i g n m e n t i n v o l v e d a m o r e ex tens ive d e v a l u a t i o n o f 8 per­

centage p o i n t s . 

T h e equa t ions were i n i t i a l l y e s t i m a t e d us ing the o r d i n a r y least squares 

( O L S ) e s t i m a t i n g p r o c e d u r e , b u t t he results w h i c h w e r e o b t a i n e d i n d i c a t e d t he 

exis tence o f a u t o c o r r e l a t e d residuals i n E q u a t i o n ( 1 6 ) , w h i l e t h e D W sta t i s t ic 

fo r E q u a t i o n ( 1 7 ) was w i t h i n t he b a n d o f u n c e r t a i n t y . B o t h equa t ions were 

a c c o r d i n g l y re -es t ima ted b y autoregressive least squares ( A R I ) a n d i t is these 

l a t t e r resul ts w h i c h are p re sen ted i n t he T a b l e . I t is w o r t h n o t i n g t h a t t he A R I 

est imates have a c c o u n t e d f o r f i r s t o rde r a u t o c o r r e l a t i o n , t he c o e f f i c i e n t o f 



Table 3: Autoregressive Least Squares Estimates of the Relationship Between the Irish 
Yield Curve and the Punt's Foreign Exchange Rate 

Equation Dependent 
Number Variable I N T S L O C U R V D l D 2 

(16) A L X F .001 - . 1 1 1 - . 9 2 9 - . 0 4 3 - . 0 3 7 
(0.98) ( 2 . H ) (2.29) (4.10) (3.56) 

(17) A L X G - . 0 0 1 - . 0 0 2 .120 - . 0 2 3 - . 0 7 0 
(3.34) (0.07) (0.60) (3.63) (12.07) 

Equation Diagnostics 

Equation 
Number R 2 S E E DW R H O Q F 

(16) .31 .011 2.04 .275 34.15 2.632 
(2.61) (0.16) (0.08) 

(17) .66 .006 1.95 .182 34 .86 1.158 
(1.56) (0.14) (0.32) 

Notes to the Table: 
(1) A l l equations are estimated on monthly data over the period 1979 (Apri l ) -1986 

(December) . 
(2) Variables are defined in Table 2. I n addition, D l and D 2 are d u m m y variables for 

1983 (March) and 1986 (August) , respectively. 
(3) R 2 , S E E , D W and R H O denote the adjusted correlation coefficient, the regression 

standard errors, the Durbin-Watson statistic and the autocorrelation coefficient (with 
its associated t-statistic in parentheses). Q i s the Box-Pierce statistic (with its marginal 
significance level in parentheses). F is the F-statistic for testing the exclusion restric­
tions that the term structure coefficients (on the intercept, slope and curvature) are 
all zero — the figure in parentheses beneath it is the associated marginal significance 
level. 

w h i c h is g iven i n t he T a b l e as R H O a l o n g w i t h i t s associated t - s ta t i s t ic . I n 
a d d i t i o n , t h e Box-P ie rce s ta t is t ics i n d i c a t e t h e absence o f h ighe r o r d e r a u t o ­
c o r r e l a t i o n i n these equa t ions . 

O f p r i m e i m p o r t a n c e i n t he c u r r e n t c o n t e x t , h o w e v e r , is t he e x t e n t t o w h i c h 
va r i a t i ons i n t h e y i e l d cu rve have been s y s t e m a t i c a l l y r e l a t e d t o t he s t r e n g t h 
o f t he p u n t ' s f o r e i g n exchange ra t e . T a b l e 3 ind ica tes t he presence o f such a 
r e l a t i o n s h i p i n so far as t h e F-test f o r t he h y p o t h e s i s t h a t t he coe f f i c i en t s o n 
t h e s lope , i n t e r c e p t a n d c u r v a t u r e o f t he y i e l d curve are a l l zero is r e jec ted i n 
b o t h E q u a t i o n s ( 1 6 ) a n d ( 1 7 ) . I t is i n t e r e s t i n g t o n o t e t h a t w h i l e n o t a l l o f t he 
y i e l d curve coe f f i c i en t s are s ign i f i can t e x p l a n a t o r y variables i n b o t h e q u a t i o n s , 
those w h i c h are s i gn i f i c an t a t t he 5 per cen t l eve l are a l l nega t ive ly s igned. T h e 
i n t e r c e p t t e r m i n E q u a t i o n ( 1 7 ) i m p l i e s t h a t a u n i f o r m l y u p w a r d sh i f t i n t h e 



I r i s h y i e l d curve is associated w i t h a w e a k value o f t h e D M / p u n t r a t e . T h i s 
o b v i o u s l y ref lec ts t he m o n e t a r y a u t h o r i t i e s ' p o l i c y o f us ing h i g h in te res t 
rates r a t h e r t h a n l o w m o n e t a r y g r o w t h i n o rde r t o p r o t e c t t h e va lue o f t he 
c u r r e n c y i n l i n e w i t h t h e E M S bands . 

I n c o n t r a s t t o t he i n f l u e n c e o f t he y i e l d curve i n t e r c e p t , i t s s lope a n d cur­
va tu r e are m o r e i m p o r t a n t d e t e r m i n a n t s o f t h e p u n t ' s t r ade w e i g h t e d i n d e x . 
I n E q u a t i o n ( 1 6 ) , b o t h t he s lope a n d c u r v a t u r e o f t he y i e l d curve are nega t ive ly 
r e l a t e d t o t he f o r t u n e s o f t h e p u n t ' s t r ade w e i g h t e d i n d e x . O v e r a l l , t h e resul ts 
are genera l ly s u p p o r t i v e o f t he t h e o r e t i c a l p r e d i c t i o n s o f t h e p r ev ious s ec t i on 
c o n c e r n i n g t he r e l a t i o n s h i p w h i c h exists b e t w e e n the t e r m s t r u c t u r e o f in te res t 
rates a n d t h e ra te o f exchange . M o r e spec i f ica l ly , t he b e h a v i o u r o f soph i s t i c a t ed 
f i n a n c i a l m a r k e t ope ra to r s w h o a n t i c i p a t e f u t u r e p o l i c y a n d o t h e r e c o n o m i c 
d i s tu rbances w i l l n o t genera l ly cause s t r o n g currencies t o be associated w i t h 
i n v e r t e d y i e l d t o m a t u r i t y curves . R a t h e r , t he evidence p resen ted i n t h i s paper 
shows t h a t over t h e t i m e p e r i o d b e i n g ana lysed , increases i n t h e leve l a n d t he 
s lope o f t he t e r m s t r u c t u r e o f I r i s h in te res t rates have been associated w i t h 
pe r iods o f weakness i n t h e p u n t ' s f o r e i g n exchange va lue . 

I V S U M M A R Y A N D C O N C L U S I O N S 

T h i s paper has e x a m i n e d t he n a t u r e o f t he r e l a t i o n s h i p w h i c h exists b e t w e e n 
the d y n a m i c s o f exchange ra te ad jus tments a n d t he t e r m s t r u c t u r e o f in te res t 
rates. T h e r ecen t t h e o r e t i c a l l i t e r a t u r e p o i n t s t o t he exis tence o f a w e l l - d e f i n e d 
negat ive r e l a t i o n s h i p b e t w e e n a c u r r e n c y ' s f o r e i g n exchange value a n d i t s 
l ong - sho r t i n t e res t ra te d i f f e r e n t i a l w h i c h persists as l o n g as f u t u r e e c o n o m i c 
d is turbances are n o t a n t i c i p a t e d . T h e t h e o r e t i c a l m o d e l o f S e c t i o n I I i l l u s t r a t e d 
h o w t h i s r e l a t i o n s h i p can b e c o m e revers ible w h e n r a t i o n a l m a r k e t ope ra to r s 
a n t i c i p a t e f u t u r e d i s tu rbances . T h i s f i n d i n g necess i ta ted t he use o f a t e r m 
s t r u c t u r e measure i n t he e m p i r i c a l analysis w h i c h is c o n s i d e r a b l y m o r e soph i s t i ­
ca t ed t h a n t h e l ong - sho r t in te res t d i f f e r e n t i a l . T h e a p p r o p r i a t e a p p r o x i m a t i o n 
a l l o w e d us t o c o n c l u d e t h a t increases i n t h e ove ra l l y i e l d cu rve as w e l l as i n 
i t s s lope have been associated w i t h w e a k f o r e i g n exchange values o f t he I r i s h 
p u n t ' s D M ra te a n d f o r e i g n exchange i n d e x . T h i s f i n d i n g is cons i s t en t w i t h 
t h e t h e o r e t i c a l m o d e l o f S e c t i o n I I i n w h i c h f i n a n c i a l m a r k e t ope ra to r s a n t i ­
c ipa te f u t u r e e c o n o m i c d i s tu rbances w h i l e i t is n o t s u p p o r t i v e o f ear l ier resul ts 
w h i c h i m p l y t h a t these m a r k e t ope ra to r s are m y o p i c . I t is also cons i s t en t w i t h 
t he use o f h i g h in t e res t rates b y t h e m o n e t a r y a u t h o r i t i e s i n o rde r t o manage 
t h e p u n t ' s f o r e i g n exchange ra t e . 

6. The empirical section of the paper defines the exchange rate as the foreign currency price of domestic 
currency for ease of comparison of the results for the DM/punt rate with its trade weighted index. 
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