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and the Term Structure of Interest Rates 
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C O L M K E A R N E Y 

University of Loughborough, Loughborough 

Abstract: This paper investigates the extent to which the demand for various measures of money in 
Ireland depends upon the term structure of interest rates. The yield to maturity curve is first estimated 
using refinements of the approximation specification employed by Heller and Khan (1979). The 
estimated parameters are then entered as parameters into the money demand equations which are 
estimated using autoregressive least squares. Amongst other findings is a considerably greater response 
of money demand to a uniform shift in the yield curve than is obtained using conventional estimates 
which are based on only a single interest rate. 

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

he e x t e n t t o w h i c h the demands f o r f i n a n c i a l assets are responsive t o 
changes i n in t e res t rates c o n s t i t u t e s a f u n d a m e n t a l l i n k i n t he m o n e t a r y 

t r ansmis s ion m e c h a n i s m . 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 
has been t h e focus o f m u c h a t t e n t i o n i n th is regard . E m p i r i c a l research has 
been v i r t u a l l y u n a n i m o u s i n f i n d i n g a s ign i f i can t negat ive in te res t ra te 
e l a s t i c i t y i n m o n e y d e m a n d equa t ions . U n t i l r e c e n t l y , h o w e v e r , t he exis tence 
o f s t r o n g c o l l i n e a r i t y b e t w e e n in te res t rates has h a m p e r e d research i n t o t he 
r e l a t i o n s h i p b e t w e e n asset demands 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 i s paper invest igates the r e l a t i o n s h i p b e t w e e n the d e m a n d f o r m o n e y 
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 i n I r e l a n d over t he 1970s . T h e m e t h o d 
e m p l o y e d is t o es t imate t he en t i r e y i e l d t o m a t u r i t y curve u s ing va r ious 
a p p r o x i m a t i o n spec i f i ca t ions a n d t o en te r the parameters as a rguments i n t o 
t he d e m a n d equa t ions . T h i s p r o c e d u r e f o l l o w s f r o m t h e m e t h o d s devised 
b y H e l l e r a n d K h a n ( 1 9 7 9 ) a n d r e f i n e d b y B i l s o n a n d Ha le ( 1 9 8 0 ) , A l l e n , 



H a t f i e l d a n d W i l l i a m s ( 1 9 8 1 ) a n d A l l e n a n d Hafe r ( 1 9 8 3 ) . E q u a t i o n s are 
e s t i m a t e d f o r t h e c o m p o n e n t s o f b o t h n a r r o w a n d b r o a d d e f i n i t i o n s o f 
m o n e y a n d conc lu s ions r eached t h a t t he t e r m s t r u c t u r e o f in te res t rates does 
i n d e e d i n f l u e n c e t h e va r i ous m o n e t a r y measures. 

A n o u t l i n e o f t h e paper is as f o l l o w s . S e c t i o n I I discusses some t h e o r e t i c a l 
issues ra ised b y o u r i n c l u s i o n o f t he en t i r e y i e l d cu rve i n t o t h e e s t i m a t i n g 
equa t ions . S e c t i o n I I I summarises t h e e m p i r i c a l results f r o m e s t i m a t i n g 
s t a n d a r d spec i f ica t ions o f t h e va r ious m o n e t a r y aggregates. Es t imates are 
t h e n p re sen t ed w h i c h i n c l u d e the t e r m s t r u c t u r e o f in t e res t rates a n d t he 
resul ts are c o m p a r e d a n d c o n t r a s t e d w i t h t h e s t anda rd equa t ions . T h e f i n a l 
s ec t i on summarises t h e a r g u m e n t a n d draws conc lus ions . 

I I T H E T H E O R Y 

M o n e t a r y economis t s have l o n g t a k e n t he v i e w t h a t m o r e t h a n one ra te 
o f i n t e res t m i g h t reasonab ly be e x p e c t e d t o 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 . 
M u l t i c o l l i n e a r i t y b e t w e e n d i f f e r e n t in te res t rates, h o w e v e r , has h a m p e r e d 
research i n t o t h e issue. T h i s is n o t t o say t h a t e m p i r i c a l w o r k o n t he d e m a n d 
f o r m o n e y e q u a t i o n has n o t h a d a m u l t i - i n t e r e s t ra te aspect f o r some t i m e . 
I t began b y c o m p a r i n g t w o in te res t rates, one l o n g a n d one s h o r t ra te . T h e 
resul ts o f t e n v a r i e d a c c o r d i n g t o t he d e f i n i t i o n o f m o n e y b e i n g e m p l o y e d 
a n d t h e c o u n t r y f o r w h i c h t he e q u a t i o n was b e i n g e s t ima t ed . S h o r t rates 
t e n d e d t o be m o r e s ign i f i can t d e t e r m i n a n t s o f n a r r o w ra the r t h a n b r o a d 
m o n e y h o l d i n g s w h i l e l o n g rates t e n d e d t o p e r f o r m b e t t e r o n B r i t i s h t h a n 
o n A m e r i c a n da t a (see L a i d l e r ( 1 9 7 7 ) ) . 

M o r e r e c e n t l y , H e l l e r a n d K h a n ( 1 9 7 9 ) d e v e l o p e d an e f f i c i e n t w a y t o 
represent t h e e n t i r e s t r u c t u r e o f in t e res t rates i n t e rms o f a f e w parameters . 
T h e i r a p p r o a c h is t o es t imate t he en t i r e y i e l d t o m a t u r i t y curve 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 f o r each t i m e p e r i o d , a n d t o en te r t he parameters 
as a rgumen t s i n t o t he m o n e y d e m a n d e q u a t i o n . T h i s p r o c e d u r e has t he 
advantage o f r e p r e s e n t i n g t h e e n t i r e y i e l d curve i n t e r m s o f a f e w parameters 
w h i c h are less c o l l i n e a r t h a n t he in te res t rates themselves. I n a d d i t i o n , t he 
a p p r o a c h a l lows i n s p e c t i o n o f h o w changes i n t he 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 t o m a t u r i t y cu rve 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 . 
T h e r e is a cos t i n v o l v e d i n p u r s u i n g th is a p p r o a c h , n a m e l y , t h a t t he 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 e q u a t i o n has an e r r o r t e r m so t h a t t he f i t t e d values 
m a y n o t p r o v i d e a g o o d d e s c r i p t i o n o f t he ac tua l da ta . We shal l see b e l o w , 
t h a t i n t e rms o f t h e da t a e m p l o y e d i n th is s t u d y , t he cost is i n d e e d l o w 
re l a t ive t o t h e ins igh ts w h i c h are o b t a i n a b l e . 

A general d e s c r i p t i o n o f t he 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 e m p l o y e d i n 
t h i s s t u d y 1 is as f o l l o w s . 
1. Honohan (1981) describes the estimation of the yield to maturity curve for Ireland. 



I n R m t = a j + a 2 I n m t + a g I n m 2 + a 4 I n m * + V m ( ( 1 ) 

w h e r e I n stands f o r n a t u r a l logs a n d 
R m ( = n o m i n a l in t e res t ra te o f m a t u r i t y m at t i m e t , 
a ; = paramete rs ( 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 le . 

A n u m b e r o f v a r i a t i o n s o n th i s l ogged c u b i c s p e c i f i c a t i o n have been used i n 
o r d e r t o i n t r o d u c e the t e r m s t r u c t u r e o f in t e res t rates i n t o the m o n e y 
d e m a n d f u n c t i o n . 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 n d A l l e n a n d H a f e r ( 1 9 8 3 ) p r o p o s e d an u n l o g g e d 
v e r s i o n o f E q u a t i o n ( 1 ) i n o r d e r t o c a p t u r e h u m p s i n t he y i e l d cu rve . 

I n t he n e x t s e c t i o n w e p r o v i d e evidence o n t he r e l a t i o n s h i p b e t w e e n the 
d e m a n d f o r m o n e y f u n c t i o n i n I r e l a n d a n d t h e t e r m s t r u c t u r e o f in t e res t 
rates. We e m p l o y b o t h q u a d r a t i c a n d cub i c es t imates o f the y i e l d cu rve a n d 
e x p e r i m e n t w i t h spec i f ica t ions i n levels as w e l l as i n l o g a r i t h m s . We also 
cons ide r b o t h n a r r o w a n d b r o a d d e f i n i t i o n s o f m o n e y a n d i n t he case o f 
t h e l a t t e r w e disaggregate i n t o chequeable a n d t i m e deposi t s i n o r d e r t o 
u n c o v e r in f luences w h i c h are n o t o b v i o u s i n b r o a d m o n e y d e m a n d f u n c t i o n s . 

I l l E M P I R I C A L R E S U L T S 

Conventional Estimates 
S t a n d a r d spec i f i ca t ions o f t he d e m a n d f o r m o n e y f u n c t i o n p ropose t he 

f o l l o w i n g r e l a t i o n s h i p : 

l n m d = 0 o + 0 j l n y t + 0 2 r t + u t ( 2 ) 

w h e r e m d = t he des i red l eve l o f rea l balances, 
y = real i n c o m e , 
r = n o m i n a l in t e res t r a te , 
u t = a d i s t u r b a n c e t e r m . 

I f a c tua l real balances p a r t i a l l y adjus t t o w a r d s t h e i r des i red l e v e l 2 

A l n m t = X ( l n m d - I n m M ) (3 ) 

w h e r e X is t h e c o e f f i c i e n t o f a d j u s t m e n t a n d 0 < X < 1 . S u b s t i t u t i n g E q u a t i o n 
(2 ) i n t o ( 3 ) y ie lds t h e s t anda rd e s t i m a t i n g e q u a t i o n . 

I n m t = T0 + Ji I n y t + 7 2
 r t + 7 3 I n m M + y4 U { ( 4 ) 

2. Milbourne (1983) examines the adjustment of nominal money balances. 



Previous research o n e s t i m a t i n g m o n e y d e m a n d f u n c t i o n s fo r I r e l a n d has 
e x a m i n e d a v a r i e t y o f a l t e rna t ive spec i f ica t ions o f th i s e q u a t i o n a n d i t is n o t 
o u r pu rpose t o d u p l i c a t e these r e s u l t s . 3 O u r c o n c e r n here is t o c a p t u r e 
t he effects o f d i f f e r e n t o p p o r t u n i t y cos t var iables i n t h e d e m a n d f o r m o n e y 
e q u a t i o n . T h e c o r r e l a t i o n b e t w e e n seven d o m e s t i c in t e res t rates o f va r ious 
m a t u r i t i e s is p resen ted i n T a b l e 1 a n d h i g h l i g h t s the 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 w h i c h c o n f r o n t t he researcher w h o a t t e m p t s t o i n c l u d e a n u m b e r 
o f o p p o r t u n i t y cost var iables i n t h e e s t i m a t i n g e q u a t i o n . T h e tab le c l ea r ly 
shows a subs t an t i a l degree o f c o r r e l a t i o n a m o n g t h e va r ious rates, decreasing 
s l i g h t l y as t h e d i f f e r e n c e i n t h e t e r m t o m a t u r i t y rises. 

I t is i n t e r e s t i n g t o c o m p a r e t he results o f e m p l o y i n g a l t e r n a t i v e l y s h o r t 
a n d l o n g rates o f in te res t as t he o p p o r t u n i t y cost var iab le i n c o n v e n t i o n a l 
spec i f i ca t ions o f t h e d e m a n d f o r m o n e y f u n c t i o n . T h i s exercise was c o n 
d u c t e d b y e s t i m a t i n g E q u a t i o n (4 ) f o r t h e va r ious m o n e t a r y aggregates ( i .e . , 
c u r r e n c y , c u r r e n t accounts at banks , M l , depos i t accounts and M 3 us ing 
t h e seven in te res t rates m e n t i o n e d above. A l l equa t ions were e s t i m a t e d o n 
q u a r t e r l y non -ad jus t ed da ta over t he p e r i o d 1 9 7 1 ( 2 ) - 1 9 8 1 ( 4 ) w i t h d u m m y 
var iables ( S D ) i n c l u d e d t o c a p t u r e t he i n f l u e n c e o f seasonal t r ends . A f u l l 
d e s c r i p t i o n o f t h e da ta e m p l o y e d is p r o v i d e d i n t he A p p e n d i x . T a b l e 2 p r o 
vides a represen ta t ive s u m m a r y o f t he results o f t h i s exercise us ing au to -

T a b l e 1 : Correlation matrix for seven rates of interest of different maturities, 
Ireland: 1970-81 

r l r2 r3 r4 r5 r6 r7 

1 . 966 . 929 . 9 0 2 . 8 9 1 . 8 7 2 . 818 

r 2 
1 . 978 . 9 5 4 .945 .928 .876 

r s 1 . 989 .983 .969 . 9 2 1 

r 4 
1 .997 .987 . 9 5 0 

r 5 
1 .995 .967 

r 6 1 . 9 8 4 

r 7 
1 

= Central Bank Overnight Rate 
rg = 3 Month Exchequer Bills 
r j = 1 Year Rate 
r 4 = 3 Year Rate 
rg = 5 Year Rate 
r g = 8 Year Rate 
17 = 15 Year Rate 

3. References are: Browne and O'Connell (1979), Browne (1984), Carey (1981), and den Butter and 
Fase(1981). 



regressive least squares ( A R I ) t o es t imate t h e d e m a n d f o r M l balances. I t shows 
the e s t i m a t e d values o f t h e e las t ic i t ies a n d t h e i r associated t - ra t ios a l o n g w i t h 
t he ad jus ted coe f f i c i en t s o f d e t e r m i n a t i o n ( R 2 ) , the D u r b i n - W a t s o n test 
s ta t i s t ic ( D W ) , D u r b i n ' s h-s ta t i s t ic ( D H ) a n d t he c o m p u t e d value o f r h o w i t h 
i ts associated t - r a t i o . 

B o t h the i n c o m e a n d in te res t ra te coe f f i c i en t s are c o r r e c t l y s igned a n d 
s t a t i s t i c a l l y s i gn i f i c an t a t t he 5 pe r cen t leve l i n a l l t he equa t ions . A n in teres t 
i n g p a t t e r n emerges i n so far as b o t h s h o r t - r u n e las t ic i t ies t e n d t o rise w i t h 
t he t e r m t o m a t u r i t y o f t he asset whose y i e l d is i n c l u d e d i n t he e q u a t i o n . 
A l s o , a d j u s t m e n t speeds b e c o m e greater as t he longer rates are i n c l u d e d . A s 
a resu l t o f t h i s , t he l o n g - r u n i n c o m e elas t ic i t ies t e n d t o b e c o m e smal ler 
( i .e . , c loser t o one ) as t he t e r m t o m a t u r i t y o f t he c o m p e t i n g asset rises. N o 
clear p a t t e r n o f th is k i n d emerges f o r t he l o n g - r u n in t e res t ra te e las t ic i t ies . 
T h e ove ra l l e x p l a n a t o r y p o w e r o f t he equa t ions as measured b y t h e ad jus ted 
R 2 s t e n d t o i m p r o v e as longe r rates are e m p l o y e d . S i m i l a r results w e r e 
o b t a i n e d f o r t h e n a r r o w e r d e f i n i t i o n s o f m o n e y measured b y c u r r e n c y a n d 
c u r r e n t accoun t s . W i d e r d e f i n i t i o n s such as depos i t accoun t s a n d M 3 balances 
d i f f e r e d i n so far as t h e y w e r e n o t ve ry sensi t ive t o i n t e r e s t ra te changes a n d 
t he i n c o m e elas t ic i t ies d i d n o t v a r y w i t h t he in te res t ra te m a t u r i t y . T h e 
f o r m e r resu l t concur s w i t h t h a t o b t a i n e d b y o t h e r researchers (e.g., B r o w n e 
a n d O ' C o n n e l l ( 1 9 7 9 ) a n d Carey ( 1 9 8 1 ) ) . 

Estimation with the Term Structure 
T h e e s t i m a t i n g f o r m o f t he m o n e y d e m a n d e q u a t i o n i n c o r p o r a t i n g t he 

logged q u a d r a t i c a p p r o x i m a t i o n o f t he t e r m s t r u c t u r e is g iven b e l o w . A l o g 
s p e c i f i c a t i o n o f t he y i e l d cu rve , as i n E q u a t i o n ( 1 ) above, was p r e f e r r e d o n 
e m p i r i c a l g rounds . Use o f t h e c u b i c y i e l d cu rve a p p r o x i m a t i o n a d d e d l i t t l e 
t o t he f i t o f t he d e m a n d f o r m o n e y e q u a t i o n . Hence , o n l y resul ts f o r t he 
q u a d r a t i c s p e c i f i c a t i o n are r e p o r t e d here . 

l n M t = 7 Q + 7 j l n y t + 7 2

 a l t + ? S tt2t 

(5 ) 
+ 7 4 o S t +y5 l n m , . ! +y6 U t 

T h e results o f e s t i m a t i n g E q u a t i o n ( 5 ) f o r t he va r ious m o n e t a r y aggregates 
are p resen ted i n T a b l e 3. T h e equa t ions p e r f o r m as w e l l as t h e c o n v e n t i o n a l 
es t imates i n t e rms o f ove ra l l goodness o f f i t . A d j u s t m e n t speeds are s l i g h t l y 
faster t h a n t h e average o b t a i n e d f r o m the c o n v e n t i o n a l spec i f i ca t ions . T h e 
s h o r t r u n a n d l o n g r u n i n c o m e elas t ic i t ies are also c o m p a r a b l e t o those 
o b t a i n e d u s ing t he s t anda rd spec i f ica t ions . T h i s can be seen b y c o m p a r i n g 
t h e resul ts f o r M l balances w i t h those r e p o r t e d i n T a b l e 2 . 

T h e th ree y i e l d curve coe f f i c i en t s are a l l c o r r e c t l y s igned a n d s t a t i s t i c a l l y 
s i gn i f i c an t at t he 5 per cen t l eve l i n t he equa t ions f o r c u r r e n c y , c u r r e n t 
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accoun t s a n d M l balances. T h e c o e f f i c i e n t o n t he i n t e r c e p t pa ramete r , e t j , 
i nd ica tes t h a t a u n i f o r m u p w a r d sh i f t o f t he en t i r e t e r m s t r u c t u r e b y 1 per 
c e n t w i l l r e su l t i n a decrease o f c u r r e n t accounts a n d M l balances b y .287 
a n d .203 per cen t , r e spec t ive ly . These effects are c o n s i d e r a b l y larger t h a n 
t h e elast ic i t ies o b t a i n e d b y us ing any o f t he i n d i v i d u a l in te res t rates as 
s h o w n i n T a b l e 2 . A n increase i n t he slope o f t he t e r m s t r u c t u r e , w i t h an 
u n c h a n g e d i n t e r c e p t a n d c u r v a t u r e , w i l l r educe t he d e m a n d f o r these balances. 
T h i s is cons i s t en t w i t h t he e x p e c t a t i o n t h a t an increase i n l o n g rates o f 
in t e res t w i t h f i x e d s h o r t rates w i l l r educe t he d e m a n d f o r m o n e y . T h e 
e q u a t i o n f o r depos i t accounts is less w e l l d e t e r m i n e d w i t h respect t o the 
y i e l d cu rve coe f f i c i en t s . T h i s f i n d i n g is cons i s t en t w i t h t he results o f e m p l o y 
i n g s t anda rd spec i f i ca t ions a n d exp la ins t he e x t e n t t o w h i c h t he b r o a d m o n e y 
d e m a n d e q u a t i o n is less responsive t o t he y i e l d curve coe f f i c i en t s . I n d e e d 
t h e sma l l m a g n i t u d e o f t he i n t e r c e p t t e r m i n these equa t ions is cons i s t en t 
w i t h t he v i e w t h a t b r o a d m o n e y h o l d i n g s are best seen as d e t e r m i n e d b y 
in te res t rate d i f f e r en t i a l s r a the r t h a n levels because, u n l i k e the n a r r o w e r 
aggregates, t h e o w n ra te is c e r t a i n l y n o t equa l t o zero . 

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 e x t e n t t o w h i c h t h e H e l l e r a n d K h a n ( 1 9 7 9 ) 
p r o c e d u r e f o r i n c l u d i n g t he en t i r e y i e l d curve i n e s t i m a t e d m o n e y d e m a n d 
e q u a t i o n s can be successfully e m p l o y e d o n da ta d r a w n f r o m the I r i s h eco
n o m y . T h e answer is i n t h e a f f i r m a t i v e . U s i n g th i s m e t h o d o l o g y , w e f i n d 
a c o n s i d e r a b l y greater response o f t he d e m a n d f o r m o n e y t o a u n i f o r m 
u p w a r d sh i f t i n t h e y i e l d cu rve t h a n is o b t a i n e d f r o m c o n v e n t i o n a l es t imates 
w h i c h use o n l y a single ra te o f in te res t . We are also able t o o b t a i n an i nd i ca 
t i o n o f t h e d i f f e r e n t i a l response o f t he d e m a n d f o r m o n e y t o s h o r t a n d l o n g 
rates o f in t e res t . F i n a l l y , th is s t u d y c o n f i r m s t h a t n a r r o w measures o f 
m o n e y are m o r e responsive t o changes i n t he s t r u c t u r e o f in te res t rates t h a n 
are t h e i r b r o a d e r c o u n t e r p a r t s . 
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D A T A A P P E N D I X 

N o n - a d j u s t e d q u a r t e r l y da ta f r o m 1 9 7 1 ( 1 ) - 1 9 8 1 ( 4 ) is e m p l o y e d i n t h e 

e m p i r i c a l tests r e p o r t e d i n t h e paper . 

Monetary Aggregates 
These were o b t a i n e d f r o m t h e B a n k i n g D e p a r t m e n t o f t he C e n t r a l B a n k 

a n d i n c l u d e t h e f o l l o w i n g : 

( i ) C u r r e n c y o u t s t a n d i n g 
( i i ) C u r r e n t accoun t s 
( i i i ) D e p o s i t accoun t s at A s s o c i a t e d Banks 
( i v ) D e p o s i t a ccoun t s at n o n - A s s o c i a t e d Banks 

N a r r o w m o n e y M l is t he s u m o f ( i ) - ( i i ) a n d b r o a d m o n e y M 3 inc ludes ( i i i ) -
( i v ) i n a d d i t i o n . 

Interest Rates 

A l l rates are q u a r t e r l y averages a n d were o b t a i n e d f r o m the C e n t r a l B a n k ' s 

Quarterly Bulletin. Rates are t h e f o l l o w i n g . 



Tj = C e n t r a l B a n k o v e r n i g h t ra te 
r 2 = 3 m o n t h E x c h e q u e r B i l l s 
r s = 1 year ra te 
r 4 = 3 year ra te 
r & = 5 yea r ra te 
r g = 8 yea r ra te 
r ? = 15 year ra te 

Income and Prices 
These were o b t a i n e d f r o m t h e Research D e p a r t m e n t o f t h e C e n t r a l B a n k 

as upda tes o n O ' R e i l l y a n d L y n c h ( 1 9 8 3 ) . N o m i n a l G N P was d e f l a t e d b y t he 
C o n s u m e r Price I n d e x t o o b t a i n t he series f o r real i n c o m e w h i c h is used i n 
t h e e s t i m a t e d equa t ions . 




