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Abstract: Purchasing power parity, interest rate parity and the question of whether the forward exchange 
rate is an unbiased predictor of the future spot exchange rate are all important relationships underlying 
exchange rate theory. The objective of this paper is to empirically evaluate the usefulness of these 
relationships in forecasting Ireland's sterling exchange rate and in doing so, to discuss certain issues 
relating to the EMS entry decision. The results suggest a breakdown of the long standing price and 
interest parity relationship between Ireland and the U K following EMS entry. The results also indicate 
that Ireland's sterling spot market does follow a random walk process and that the three month for
ward exchange rate is an unbiased predictor of the future spot exchange rate. A risk premium was 
also found to be important in forward contracts. 

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

Purchas ing p o w e r p a r i t y , in te res t ra te p a r i t y a n d t he q u e s t i o n o f w h e t h e r 
t h e f o r w a r d exchange ra te is an unb iased p r e d i c t o r o f t he f u t u r e spo t 

exchange r a t e , are a l l i m p o r t a n t r e l a t ionsh ips u n d e r l y i n g exchange rate t h e o r y . 
U n d e r c e r t a i n c o n d i t i o n s , t he var ious r e l a t i onsh ips are m u t u a l l y d e p e n d e n t . 
F o r e x a m p l e , p u r c h a s i n g p o w e r p a r i t y can , i n i ts o w n r i g h t , be i n t e r p r e t e d as 
a t h e o r y o f exchange rates. H o w e v e r , pr ices also i n f l u e n c e n o m i n a l in te res t 
rates v ia t he Fisher r e l a t i o n s h i p . I n t u r n , n o m i n a l in te res t rates, v i a in te res t 
p a r i t y t h e o r y , affects t he f o r w a r d exchange ra te . C o m p l e t i n g t he c i r c l e , t h e 
f o r w a r d exchange ra te can be used t o forecast t he f u t u r e spot exchange ra te . 

T h e ob j ec t i ve o f t h i s paper is t o e x a m i n e these k e y t h e o r e t i c a l r e l a t i onsh ip s , 



p a r t i c u l a r l y w i t h regard t o exchange ra te fo recas t ing , a n d i n d o i n g so t o dis
cuss c e r t a i n issues r e l a t i n g t o I r e l and ' s m e m b e r s h i p o f t he E M S . 

T h e o u t l i n e o f t he paper is as f o l l o w s . Purchas ing p o w e r p a r i t y is e x a m i n e d 
i n S e c t i o n I I . T h i s is f o l l o w e d i n S e c t i o n I I I b y a d iscuss ion o n n o m i n a l a n d 
real in te res t rates. I n S e c t i o n I V , in te res t p a r i t y t h e o r y is eva lua ted a n d Sect ions 
V a n d V I e x a m i n e t he spo t a n d f o r w a r d exchange m a r k e t s . T h e paper c o n 
cludes w i t h a s u m m a r y o f t he m a i n f i nd ings . 

I I P U R C H A S I N G P O W E R P A R I T Y 

U n d e r f l o a t i n g exchange rates, Purchas ing Power P a r i t y (PPP) t h e o r y states 
t h a t p r i ce or i n f l a t i o n d i f f e ren t i a l s b e t w e e n t w o coun t r i e s w i l l be r e f l ec t ed 
i n an equa l b u t o p p o s i t e change i n t he exchange ra te . I n t he case o f a smal l 
o p e n e c o n o m y ( S O E ) , m a i n t a i n i n g a f i x e d exchange ra te w i t h a d o m i n a n t 
larger c o u n t r y , t h e t h e o r y c o u l d be t a k e n t o i m p l y t h a t t he domes t i c p r i ce 
leve l is d e t e r m i n e d b y t he f o r e i g n p r i ce l eve l . T h e t h e o r y m a y be s ta ted as 
f o l l o w s : 

w h e r e P a n d P d are f o r e i g n a n d domes t i c pr ices a n d S t is the spot exchange 
ra te ( f o r e i g n c u r r e n c y p r i ce o f u n i t o f domes t i c c u r r e n c y ) . T h e S O E ve r s ion 
o f PPP t h e o r y p r o v i d e d one o f t he p r i n c i p a l t h e o r e t i c a l reasons w h y I r e l a n d 
j o i n e d t he E M S a n d e n d e d t he s t e r l ing l i n k . 1 T h e h i s t o r i c a l evidence s t r o n g l y 
s u p p o r t e d a PPP r e l a t i o n s h i p b e t w e e n I r e l a n d a n d t he U K . 2 T h e a u t h o r i t i e s 
be l i eved t h a t i f i n s t ead t he c u r r e n c y was pegged i n t he E M S , PPP w o u l d be 
es tabl ished b e t w e e n I r e l a n d a n d G e r m a n y . I n o t h e r w o r d s , I r i s h i n f l a t i o n 
w o u l d converge t o t he r e l a t i v e l y l o w e r G e r m a n i n f l a t i o n ra te . 

The re was a p r e s u m p t i o n here b y t he a u t h o r i t i e s t h a t PPP w o u l d h o l d u n d e r 
f i x e d exchange rates r a the r t h a n f l e x i b l e exchange rates. I t was poss ib le , f o r 
e x a m p l e , f o r PPP t o c o n t i n u e t o h o l d b e t w e e n I r e l a n d a n d the U K . I r i s h pr ices 
w o u l d t h e n be d e t e r m i n e d b y U K prices a n d b y m o v e m e n t s i n s t e r l ing . 

F o l l o w i n g Walsh ( 1 9 8 3 ) , E q u a t i o n 1 can be rear ranged as S t = P f

t / P d

t . 
C h a r t 1 graphs t he t w o variables o n e i the r side o f th i s e q u a t i o n f o r I r e l a n d 

*I am extremely grateful to Brendan Walsh of UCD for important comments and suggestions. I would 
also like to thank Pat Massey of D K M r l T "Rodney Thorn of UCD and Michael Moore of the Central 
Bank of Ireland. The comments received from four anonymous referees were particularly helpful and 
constructive. The author alone is responsible for any errors or omissions. 

1. Entry into the EMS in March 1979 was accompanied by exchange controls. 
2. See, for example, Geary and Jones (1975), Geary (1976), Walsh (1983) and Browne (1983b). 



C h a r t 1 : Purchasing Power Parity 

M a n u f a c t u r i n g O u t p u t Prices 
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Source: O E C D Main E c o n o m i c Indicators 



a n d the U K a n d I r e l a n d a n d G e r m a n y over t h e p e r i o d 1 9 7 9 1 t o 1 9 8 7 I I . T h e 
p r i ce r a t ios here were ca l cu l a t ed us ing m a n u f a c t u r i n g o u t p u t pr ices , i n c o n 
t ras t t o Walsh ( 1 9 8 3 ) a n d Walsh et al. ( 1 9 8 7 ) w h e r e consumer pr ices were 
used. 

Since E M S e n t r y the re has been a c o n t i n u e d divergence b e t w e e n the 
exchange ra te a n d t h e p r i c e r a t io s . H o w e v e r , at t i m e s , there was an a p p r o x i 
m a t e r e t u r n t o t h e o r i g i n a l real exchange ra te . T h i s is ev iden t i n t he case o f 
I r e l a n d a n d G e r m a n y i n 1 9 8 3 I a n d 1 9 8 6 I I I w h e n the I r i s h p o u n d was deva lued 
i n E M S r e a l i g n m e n t s . Re la t ive t o t he 1 9 7 9 real exchange ra te , I r e l a n d h a d a 
cons i s t en t c o m p e t i t i v e ga in vis-a-vis t he U K a n d c o m p e t i t i v e loss vis-a-vis 
G e r m a n y . 3 

2 .1 Empirical Results 
Rear rang ing E q u a t i o n 1 a n d d e f i n i n g E t = 1/S t , PPP t h e o r y can be e m p i r i 

c a l l y e x a m i n e d b y e s t i m a t i n g E q u a t i o n 2 . 

PPP ho lds i f (X, 6 ) = ( 0 , 1) a n d t h e residuals are free o f serial c o r r e l a t i o n (see, 
f o r e x a m p l e , F r e n k e l ( 1 9 8 0 ) ) . U s i n g b o t h U K a n d G e r m a n prices as exp lana
t o r y var iables , T a b l e 1 , regressions 1 a n d 2 , presents the e m p i r i c a l resul t s , 
u s ing b o t h c o n s u m e r a n d m a n u f a c t u r i n g o u t p u t p r ices , f o r t h e p e r i o d 1 9 7 9 I I 
t o 1 9 8 7 I I . 

I n b o t h cases t he PPP h y p o t h e s i s is r e j ec ted . T h e F-s ta t is t ic rejects t he 
j o i n t n u l l h y p o t h e s i s , (X , S j + 6 2 ) = ( 0 , 1 ) , a n d b o t h t he D W stat is t ics a n d 
t h e Box-P ie rce Q-s ta t i s t i c suggest a u t o c o r r e l a t e d r e s idua l s . 4 O n e i m p l i c a t i o n 
o f t h i s r e su l t is t h a t domes t i c p o l i c y c o u l d be used t o i n f l u e n c e d o m e s t i c 
pr ices i n t he s h o r t r u n . I t is poss ib le , f o r e x a m p l e , t h a t d e v a l u a t i o n c o u l d 
c o n f e r o n t h e I r i s h e c o n o m y a s h o r t - r u n c o m p e t i t i v e advantage. A dec i s ion 
t o d e v a l u a t i o n w o u l d , o f course , r e q u i r e c o n s i d e r a t i o n o f o t h e r fac tors such 
as t h e i m p a c t o n f o r e i g n indebtedness a n d t he effects o f increased exchange 
ra te u n c e r t a i n t y . 

I t is o f in t e res t t o c o m p a r e t he p e r f o r m a n c e o f t h e PPP m o d e l t o some 
a l t e rna t ive a p p r o a c h . Cons ide r f o r e x a m p l e t he " a d a p t i v e ex p ec t a t i o n s m o d e l " 
f r e q u e n t l y used i n t h e l i t e r a t u r e since t he semina l paper b y S tone a n d R o w e 

3. If consumer prices Eire used, the real exchange rate does return to its original level in the case of 
Ireland and the U K (see Walsh, et al. (1987)). However, it would appear that this is due to swings in 
the sterling exchange rate (caused by external factors) and not by movements in Irish prices per se. 
Hence it is possible that the outcome was fortuitous and may not have occurred under different eco
nomic circumstances. 

4. It is important to note that by using quarterly data the results relate only to short-run PPP. For 
the post-EMS entry period, there is not enough data to test for long-run PPP. 

X + 6 ( E t . P f

t ) + v t (2) 



P R I C E P A R I T Y A N D F O R E I G N E X C H A N G E M A R K E T E F F I C I E N C Y 

Table 1: Domestic Prices 

Regression Durbin 
No. Constant E t . P U K

{ E t . P G

t P d

t _ j R 2 D W Q - h F 

Purchasing Power Parity 

Consumer Price Index 

1 - 0 . 7 6 0.47 0.95 .988 0.967 11.83 182.9 
(5.5) (8.8) (16.9) 

Manufacturing Output Prices 

2 0.47 0.37 0.73 .979 0.708 19.7 52.5 
(3.15) (5.8) (5.8) 

Adaptive Expectations Model 

Consumer Price Index 

3 0.05 0.107 0.099 0.81 .998 2.34 11.0 - 1 . 0 4925 
(0.5) (2.9) (1.4) (13.1) 

Manufacturing Output Prices 

4 0.14 0.13 0.05 0.79 .997 1.32 5.14 2.04 3693 
(2.5) (4.7) (1.06) (15.1) 

Note: T h e dependent variable in all four regressions is the domestic price level (P t ) . 
T h e equations were estimated using logs and the figures in parentheses are t-statistics. T h e 
variables P U K

t and P G

t represent U K and G e r m a n prices, respectively. Q denotes the Box-
Pierce test statistic for autocorrelated residuals and was calculated for fifth order auto
correlation. F o r regressions 1 and 2 the F-statistic tests the jo int null hypothesis ( X , 6 j 
+ 62) = (0, 1) . T h e usual F-statistic for goodness of fit is given for regressions 3 and 4. 

( 1 9 5 7 ) . I f i t is assumed t h a t t he " d e s i r e d " d o m e s t i c p r i ce leve l is a f u n c t i o n 
o f t h e (exchange ra te adjus ted) f o r e i g n p r i c e level a n d t h a t t he real ised p r i ce 
change i n any g iven q u a r t e r is o n l y a f r a c t i o n o f the " d e s i r e d " p r i ce change, 
E q u a t i o n 3 can be d e r i v e d . 

P d

t = 0 + V ( E t . P f

t ) + r 3 . P d

t _ 1 + v t ( 3 ) 

T h e resul ts o f e s t i m a t i n g th i s e q u a t i o n over t he p e r i o d 1 9 7 9 I I t o 1 9 8 7 I I 
are g iven i n T a b l e 1 , regressions 3 a n d 4 . 

O v e r a l l t he resul ts are m u c h i m p r o v e d as, i n b o t h equa t i ons , t he Box-Pie rce 
Q-s ta t i s t ics i n d i c a t e ser ia l ly u n c o r r e l a t e d residuals ( t h e D W sta t is t ic is i n c o n 
c lus ive ) . T h e D u r b i n - h s ta t i s t ic c o n f i r m s th i s resu l t i n t he case o f c o n s u m e r 
pr ices b u t n o t m a n u f a c t u r i n g o u t p u t pr ices . T h e D u r b i n - h test inva l ida tes t he 
o t h e r tests a n d hence the " a d a p t i v e e x p e c t a t i o n s " m o d e l m a y n o t be t he 



C h a r t 2 : Differentials in Nominal and Real Interest Rates 

I r e l a n d , W . G e r m a n y a n d the U n i t e d K i n g d o m 
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en t i r e s t o r y . T h e coe f f i c i en t s suggest t h a t i n t h e s h o r t r u n , I r i s h pr ices reac t 
o n l y m a r g i n a l l y t o changes i n U K prices a n d n o t a t a l l t o G e r m a n pr ices . I n 
general , t h e p e r f o r m a n c e o f t he adap t ive e x p e c t a t i o n s m o d e l , p a r t i c u l a r l y i n 
t he case o f c o n s u m e r p r ices , tends t o c o n f i r m the i n a d e q u a c y o f PPP as a 
s h o r t - r u n t h e o r y o f I r i s h pr ices . 

I l l N O M I N A L A N D R E A L I N T E R E S T R A T E S 

C h a r t 2 shows n o m i n a l a n d rea l in te res t ra te d i f f e r en t i a l s f o r I r e l a n d a n d 
t h e U K a n d I r e l a n d a n d G e r m a n y over t he p e r i o d 1 9 7 9 1 t o 1 9 8 7 I I . O n average, 
I r i s h n o m i n a l in te res t rates exceeded G e r m a n a n d t h e U K rates b y 6.2 a n d 
2.0 pe r c e n t , r e spec t ive ly . T h e convergence o f I r i s h in te res t rates t o G e r m a n 
rates, e x p e c t e d at t h e t i m e o f E M S e n t r y , has t he r e fo r e n o t ma te r i a l i s ed . 

F u r t h e r m o r e , b e t w e e n 1 9 7 3 1 a n d 1 9 7 9 1 , t he average d i f f e rence b e t w e e n 
I r i s h a n d U K in te res t rates was 0 . 3 1 pe r c e n t . I t is reasonable t o assume a 
c o n t i n u a t i o n o f th i s smal l in te res t d i f f e r e n t i a l i f t he s t e r l i ng l i n k h a d been 
m a i n t a i n e d . C o n s e q u e n t l y , I r i s h n o m i n a l in te res t rates w o u l d have been l o w e r 
i n t he 1980s i f t h e s t e r l i ng l i n k h a d been c o n t i n u e d . 

I n c o n t r a s t , rea l in te res t rates i n I r e l a n d were o n average 0 .83 a n d 1.4 pe r 
cen t l o w e r t h a n rates i n t he U K a n d G e r m a n y , r e s p e c t i v e l y . 5 U p t o 1 9 8 3 
average rea l i n t e res t rates i n I r e l a n d a n d t h e U K were negat ive . T h i s s i t u a t i o n 
was reversed i n r ecen t years w i t h p o s i t i v e rates o f as m u c h as 10 pe r cen t 
b e i n g r e c o r d e d . These real rates con t r a s t s t r o n g l y w i t h t he l o w rea l rates 
e x p e r i e n c e d i n t h e 1960s a n d 1970s . 

L o w e r average rea l in te res t rates i n I r e l a n d c o u l d be i n t e r p r e t e d as a "bene
f i t " associated w i t h E M S e n t r y . H o w e v e r , t h e " b e n e f i t " has been ach ieved i n 
a r a the r p a r a d o x i c a l m a n n e r . H i g h n o m i n a l in t e res t rates i n I r e l a n d have been 
of fse t b y even h ighe r re la t ive i n f l a t i o n a n d as a r e su l t rea l in te res t rates were 
r e l a t i v e l y l o w e r . T h i s was h a r d l y t he o u t c o m e I r i s h p o l i c y maker s h a d i n m i n d 
i n d e c i d i n g t o p a r t i c i p a t e i n t h e E M S . I f t h e s t e r l i ng l i n k h a d been c o n t i n u e d , 
i t is poss ib le t h a t b o t h n o m i n a l in te res t rates a n d i n f l a t i o n w o u l d have been 
l o w e r a n d rea l in te res t rates m a r g i n a l l y h ighe r . 

3 .1 Interest and Exchange Rate Volatility 
T h e dec i s i on t o j o i n t h e E M S w h i l e s t e r l i ng f l o a t e d o n f o r e i g n exchange 

m a r k e t s t h e o r e t i c a l l y i n v o l v e d t r a d i n g exchange ra te v o l a t i l i t y f o r in te res t 
ra te v o l a t i l i t y . U n d e r f i x e d exchange rates , e x t e r n a l shocks cause t h e a u t h o 
r i t i e s t o i n t e r v e n e i n t h e f o r e i g n exchange m a r k e t a n d th i s i n t u r n affects t he 

5. The Fisher equation states that the nominal interest rate is equal to the real interest rate plus 
expected inflation: R n

t = R r

{ + I N F e

t . The equation can be used to calculate the real interest rate if 
it is assumed that expected inflation is realised. 



T H E E C O N O M I C A N D S O C I A L R E V I E W 

Table 2: Interest and Exchange Rate Variability 

Exchange Rates ( Index: 1980=100) 
1 9 7 9 M 9 8 7 I I 

ECU/Irish Pound ECU/Sterling 

Mean 95.7 99.0 
Standard Deviation 3.9 8.14 

Interest Rates (3 Month Treasury Bills) 
1973I -1979I 19791I-1987II 

Ireland UK Ireland UK 

Mean 10.08 9.77 13.46 11.46 
Standard Deviat ion 2.07 2.1 2.48 2.33 

m o n e t a r y base a n d the re fo re d o m e s t i c in te res t rates . U n d e r f l e x i b l e exchange 
rates, i t is t h e exchange ra te t h a t varies a n d domes t i c in te res t rates are rela
t i v e l y u n c h a n g e d . 

Measu red i n t e rms o f t h e E C U , T a b l e 2 shows t h a t s t e r l ing was m u c h m o r e 
v o l a t i l e t h a n t h e I r i s h p o u n d since 1 9 7 9 . I n con t r a s t t he re was l i t t l e d i f f e rence 
i n in t e res t ra te v a r i a b i l i t y . 6 H e n c e , i f t he U K has expe r i enced exchange ra te 
v o l a t i l i t y b u t stable in te res t rates, I r e l and ' s exchange a n d in te res t rates have 
b o t h been r e l a t i v e l y s table . T h e supposed t r a d e - o f f has t he re fo re n o t m a t e r i 
a l ised. T h i s m a y i n p a r t be e x p l a i n e d b y t he C e n t r a l B a n k s te r i l i s ing t he ef fec t 
o f changes i n t he e x t e r n a l reserves o n d o m e s t i c in te res t rates (see L e d d i n 
( 1 9 8 6 ) a n d B r o w n e ( 1 9 8 6 ) ) . 

I V I N T E R E S T P A R I T Y 

Inves to r s m a y a v o i d f o r e i g n exchange r i s k b y b u y i n g o r se l l ing f o r w a r d o n 
t he f o r e i g n exchange m a r k e t . T h e f o r w a r d exchange ra te m a y be i n c o r p o r a t e d 
i n t o t he analysis b y e x a m i n i n g in te res t ra te p a r i t y t h e o r y ( I R P T ) . T h i s t h e o r y 
states t h a t t h e f o r e i g n exchange ra te p r e m i u m or d i s c o u n t o n t he d o m e s t i c 
c u r r e n c y is equa l t o t he d i f f e r e n t i a l b e t w e e n f o r e i g n a n d d o m e s t i c in te res t 
rates . T h a t i s : 

V s t = R f

t - < M 

S t 1 + R d

t

 V ' 

6. This is also true if monthly data are used. Furthermore, it was found that interest variability 
"between" years was higher for the U K . However, if the calculation was based on the average variance 
"within" years, interest variability was marginally higher in Ireland. 



w h e r e F { is t h e f o r w a r d exchange ra te i n t i m e t , S ( is t h e spot exchange ra te 
( f o r e i g n c u r r e n c y p r i c e o f d o m e s t i c c u r r e n c y ) a n d R f

t , R d

t are r e spec t ive ly 
f o r e i g n a n d d o m e s t i c in te res t rates o n i d e n t i c a l ( e x c e p t f o r c u r r e n c y o f deno
m i n a t i o n ) securi t ies . T h e r a t i o n a l e u n d e r l y i n g t he t h e o r y is t h a t " c o v e r e d 
in te res t a r b i t r a g e " w i l l ensure in t e res t p a r i t y a n d a rb i t rage p r o f i t s w i l l n o t 
be a v a i l a b l e . 7 T h e r e are n u m e r o u s reasons, h o w e v e r , w h y the t h e o r y m a y 
n o t h o l d . Exchange c o n t r o l s , less t h a n i n f i n i t e e las t ic i t ies f o r f o r e i g n a n d 
d o m e s t i c securi t ies b e i n g t w o poss ible reasons (see L e v i c h ( 1 9 8 5 ) a n d i n t he 
I r i s h c o n t e x t , B r o w n e ( 1 9 8 3 a ) , f o r a d i scuss ion) . 

Over t h e p e r o d 1 9 7 9 I I t o 1 9 8 7 I I i t was f o u n d t h a t a t r a n s a c t i o n cos t o f 
0 .208 pe r cen t was s u f f i c i e n t t o give a m e a n arb i t rage p r o f i t o f ze ro . I n o t h e r 
w o r d s , i t was n o t poss ib le , o n average, t o p r o f i t f r o m E q u a t i o n 4 b y b u y i n g 
o r se l l ing f o r w a r d o n t he f o r e i g n exchange m a r k e t i f t he t r a n s a c t i o n costs 
i n c u r r e d exceeded 0 .208 per cen t . W h i l e t r a n s a c t i o n costs v a r y b e t w e e n 
" t u r b u l e n t " a n d " t r a n q u i l " pe r iods o n f o r e i g n exchange m a r k e t s ( F r e n k e l 
a n d L e v i c h ( 1 9 7 7 ) ) , t h e f o u r d i f f e r e n t t r a n s a c t i o n costs i n v o l v e d ( s p o t t rans
a c t i o n , purchase a n d sale o f g o v e r n m e n t securi t ies a n d t he f o r w a r d t r a n s a c t i o n ) 
w o u l d appear t o leave l i t t l e scope f o r a rb i t rage p r o f i t s . T a x a t i o n , o f course , 
w o u l d l o w e r p r o f i t s even f u r t h e r . 

I t is poss ible t h a t b y averaging over t he p e r i o d , t he da ta cover over i n d i v i d u a l 
" l a r g e " dev i a t i ons f r o m I R P T . H o w e v e r assuming n o t r a n s a c t i o n costs t he 
m a x i m u m a n d m i n i m u m arb i t rage p r o f i t was 0 . 7 5 8 9 a n d 0 . 0 0 6 8 per cen t , 
r e spec t ive ly . T h i s m a x i m u m p r o f i t was avai lable o n o n l y t w o occasions d u r i n g 
t he p e r i o d . 8 I t is poss ib le t o c o n c l u d e f r o m these f igures t h a t I R P T does " h o l d " . 
T h i s c o n c l u s i o n accords w i t h B r o w n e ( 1 9 8 3 a ) w h e r e a spect ra l analysis t ech
n i q u e a p p l i e d t o d a i l y da t a s u p p o r t e d in te res t p a r i t y i n t h e case o f I r e l a n d 
a n d t h e U K f o r p e r i o d s longer t h a n e igh t days ( t h i s was also t r u e f o r I r e l a n d 
a n d t he U S b u t n o t I r e l a n d a n d G e r m a n y ) . 

V S P O T M A R K E T 

T h e spo t exchange ra te is said t o f o l l o w a r a n d o m w a l k i f i n E q u a t i o n 5, 
(a, |3) = ( 0 , 1) a n d t h e residuals are ser ia l ly u n c o r r e l a t e d w i t h m e a n zero a n d 
c o n s t a n t va r iance . 

S t + 1 = a + / 3 . S t + v t ( 5 ) 

7. The "modern theory of forward exchange rates" examines the relative importance of speculation, 
covered arbitrage and commercial hedgers in forward rate determination (see McCallum (1977)). Taylor 
(1987), for example, finds that the most important determinants of the forward rate are speculation 
relating to the future spot exchange rate and covered interest arbitrage. 

8. This type of analysis is subjective and ultimately requires agreement on a "normal" profit boundary. 
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Table 3: Random Walk Hypothesis 

R egression Durbin 
No. Dependent Constant S { t* ( S t

_ S t - l ) R 2 D W Q - h F 

-0 .03 0.77 .62 1.63 3.1 1.33 2.2 
(1.9) (7.0) 

- 0 . 0 4 8 0.79 0.005 .628 1.68 4.54 1.25 1.5 
(1.6) (6.8) (0.5) 

- 0 . 0 0 2 0.09 .009 1.93 3.5 0.3 
(0.2) (0.5) 

Note: A log estimation was used and the figures in parentheses are t-statistics. I n the case 
of regressions 1 and 2 , the F-statistics test respectively the jo int null hypothesis (0, 1) and 
(0, 1 , 0 ) . T h e usual F-statistic for goodness of fit is given in regression 3 . T h e Dickey and 
Fuller (1981) critical values at the 5 per cent level, for a sample size of 50, are 4.86 and 5.13 for regres
sions 1 and 2, respectively. The Q-statistic was calculated for fifth order autocorrelation. 

V i 

st+l 

( V r s t ) 

T h e resul ts o f e s t i m a t i n g E q u a t i o n 5, inc lus ive a n d exc lus ive o f a t i m e t r e n d 
( t i m e t rends have been used b y a n u m b e r o f researchers, i n c l u d i n g Tse ( 1 9 8 6 ) , 
i n e x a m i n i n g t h e f o r e i g n exchange m a r k e t ) , over t he p e r i o d 1 9 7 9 I I t o 1 9 8 7 I I 
are g iven i n T a b l e 3 ( 1 9 7 9 I I is t he f i r s t qua r t e r f o l l o w i n g E M S e n t r y ) . 

T h e n o r m a l F-test c a n n o t be a p p l i e d t o t he pa rame te r est imates because i t 
assumes a s t a t i o n a r y process. I f E q u a t i o n 5 f o l l o w s a r a n d o m w a l k th i s assump
t i o n is i n v a l i d (see Tse ( 1 9 8 6 ) ) . H o w e v e r , D i c k e y a n d F u l l e r ( 1 9 8 1 ) t a b u l a t e d 
t he e m p i r i c a l d i s t r i b u t i o n s f o r t he F-s ta t is t ic w h e n the r a n d o m w a l k is t r u e . 
T h i s d i s t r i b u t i o n is e m p l o y e d i n t he e m p i r i c a l analysis . 

I n regressions 1 a n d 2 , t h e D W s ta t i s t i c , t he Box-Pie rce Q-sta t is t ic a n d t he 
D u r b i n - h s ta t i s t ic are cons i s t en t i n p o i n t i n g t o ser ia l ly u n c o r r e l a t e d residuals . 
F u r t h e r m o r e , t h e F-s ta t i s t ic c a n n o t re ject t he j o i n t n u l l hypo thes i s o f ( 0 , 1) 
a n d ( 0 , 1 , 0 ) f o r regressions 1 a n d 2 , r e spec t ive ly . Hence t he resul ts are c o n 
sistent i n s u p p o r t i n g t h e r a n d o m w a l k h y p o t h e s i s . 

I n regression 3 , f i r s t d i f fe rences , ( S t + 1 - S t ) , are e x a m i n e d . T h e pa rame te r 
es t imates are n o t s t a t i s t i c a l l y d i f f e r e n t f r o m zero a n d b o t h t he D W a n d B o x -
Pierce Q-statistics i n d i c a t e ser ia l ly u n c o r r e l a t e d residuals . T h e D u r b i n - h statis
t i c breaks d o w n (because o f h i g h pa ramete r va r i ance ) . 

V I F O R W A R D M A R K E T 

O n e w a y o f fo recas t ing t he f u t u r e spot exchange ra te , S t + 1 , is t o use the 
c u r r e n t f o r w a r d ra te , F t < I n p a r t i c u l a r , F t is said t o be an " u n b i a s e d " pre-



C h a r t 3 : Spot and Forward Exchange Rates 

I r i s h a n d U K P o u n d s 

S P O T A N D F O R W A R D E X C H A N G E R A T E S 

1979 1980 1981 
Q2 Q3 Q4 Q l Q2 Q3 Q4 Q l Q2 Q3 Q4 

1982 
Q l Q2 Q3 Q4 

1983 
Q l Q2 Q3 Q4 

Y E A R 

1984 
Q l Q2 Q3 Q4 

1985 
Q l Q2 Q3 Q4 

D I F F E R E N T I A L 

1986 1987 
Q l Q2 Q3 Q4 Q l 

Spot rate in t+1 

Forward rate 

1979 1980 
Q2 Q3 Q4 Q l Q2 Q3 Q4 

1981 
Q l Q2 Q3 Q4 

1982 
Q l Q2 Q3 Q4 

1083 
Q l Q2 Q3 Q4 

1984 
Q l Q2 Q3 Q4 

1$85 1986 " " 1987 
Q l Q2 Q3 Q4 Q l Q2 Q3 Q4 Q l 

T I M E 
Source: A I B International Department . 
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d i c t o r o f S t + 1 i f i n E q u a t i o n 6 , (e , p ) = ( 0 , 1) a n d t he residuals v are ser ia l ly 
u n c o r r e l a t e d ( F r e n k e l ( 1 9 8 1 ) ) . 

S t + 1 = e + p F t + v t ( 6 ) 

A s s u m i n g zero t r a n s a c t i o n costs a n d r i s k n e u t r a l i t y , acceptance o f t h e 
" u n b i a s e d " c r i t e r i a i m p l i e s f o r w a r d m a r k e t e f f i c i e n c y because a l l avai lable 
i n f o r m a t i o n is q u i c k l y ass imi la ted b y r a t i o n a l inves tors i n t o spo t a n d f o r w a r d 
exchange rates . 

Be fo re e s t i m a t i n g E q u a t i o n 6 , i t is i n f o r m a t i v e t o g r a p h i c a l l y e x a m i n e t he 
th ree m o n t h f o r w a r d r a t e , ( F t ) , t he f u t u r e spo t r a t e , ( S t + 1 ) , a n d the forecast 
e r r o r , ( S { + 1 - F t ) , since E M S e n t r y . T h i s is done i n C h a r t 3 . W h i l e t he variables 
m o v e i n t a n d e m i t is n o t i c e a b l e t h a t F t c o n s i s t e n t l y fai ls t o p r e d i c t S t + 1 t u r n 
i n g p o i n t s . C o n s e q u e n t l y the forecast e r ro r is large w h e n S t + 1 changes d i r e c t i o n . 

T a b l e 4 r e p o r t s t he resul ts o f e s t i m a t i n g E q u a t i o n 6 us ing I r i s h a n d U K 
q u a r t e r l y da ta over t he p e r i o d 1 9 7 9 I I t o 1 9 7 8 I I . Regress ion 2 inc ludes an add i 
t i o n a l lagged e x p l a n a t o r y var iab le a n d regression 3 inc ludes a t i m e t r e n d , t * . 

I n a l l t h r ee equa t ions t h e D W a n d Box-P ie rce Q-stat is t ics i n d i c a t e ser ia l ly 

Table 4: The Forward Rate as an Unbiased Predictor of the Future Spot Exchange Rate 

Regression 
No. Dependent Constant F t - 1 s * t & t-1 t* R 2 DW Q F 

Future Spot Exchange Rate 

1 V i -0.03 
(1.86) 

0.75 
(7.2) 

0.63 1.62 3.12 2.76 

2 V i -0.05 
(2.5) 

0.93 
(5.1) 

-0.26 
(1.4) 

0.62 1.97 1.78 2.24 

3 s t + l -0.07 
(2.8) 

0.87 
(4.7) 

-0.19 
(1.1) 

0.001 
(1.3) 

0.64 2.0 3.0 1.62 

Forecast Error 

4 s V i 0.003 
(0.4) 

0.12 
(0.7) 

.016 1.93 3.06 0.48 

5 s V i 0.005 
(0.6) 

0.15 
(0.8) 

-0.28 
(1.5) 

.09 1.85 2.05 1.4 

6 s V i -0.03 
(1.5) 

0.03 
(0.2) 

-0.36 
(2.1) 

0.03 
(2.5) 

.27 2.0 3.64 3.2 

Note: A log estimation was used and the figures in parentheses are t-statistics. The variable S * t + j 
equals ( S t + j _ F t ) , where F t is the three month forward rate. The Q-statistic was calculated for fifth 
order autocorrelation. The F-statistics, in the case of regressions 1, 2 and 3, test the joint null hypo
thesis of (0, 1), (0, 1, 0) and (0, 1,0, 0), respectively. The usual F-statistic for goodness of fit is given 
for the remaining regressions. 



u n c o r r e l a t e d res iduals . F u r t h e r m o r e , t he F-test s ta t i s t ic c a n n o t re jec t t h e 
j o i n t n u l l h y p o t h e s i s o f ( 0 , 1 ) , ( 0 , 1 , 0 ) a n d ( 0 , 1 , 0 , 0 ) f o r regressions 1 , 2 
a n d 3 , r e spec t ive ly . H e n c e t he resul ts are cons i s t en t i n s u p p o r t i n g t he h y p o 
thesis t h a t F is an unb ia sed p r e d i c t o r o f S t + 1 . 

A n a l t e rna t i ve w a y o f eva lua t ing f o r w a r d m a r k e t e f f i c i e n c y is t o e x a m i n e 
t h e forecast e r rors . I n T a b l e 4 , regressions 4 , 5 a n d 6, the forecast e r ro r , 
d e f i n e d as S * t + 1 = S t + 1 - F { is regressed o n lagged values a n d a t i m e t r e n d 
a n d the a u t o c o r r e l a t i o n f u n c t i o n is c a l cu l a t ed . 

I n a l l t h ree regressions, t he D W a n d Q-statistics i n d i c a t e ser ia l ly u n c o r r e l a t e d 
residuals a n d t he D u r b i n - h s ta t i s t ic c a n n o t be c a l c u l a t e d because o f h i g h co
e f f i c i e n t va r iance . 

6 .1 Risk Premium 
I n o r d e r t o i n d u c e i n d i v i d u a l s t o accept f o r e i g n exchange r i s k , a r i sk pre 

m i u m m a y be d e m a n d e d o n f o r w a r d t r ansac t ions . M a r k e t e f f i c i e n c y n o w 
requi res t h a t F t d i f fe r s f r o m S t + 1 o n l y b y a r i s k p r e m i u m ( R P t ) . T h a t is : 

F t = S t + 1 + R P t ( 7 ) 

T h e p o r t f o l i o balance a p p r o a c h t o exchange rates suggests t h a t the p r e m i u m 
is inverse ly r e l a t e d t o m o n e t a r y d i s c ip l i ne ( r a p i d g r o w t h i n t he m o n e y s u p p l y 
c o u l d i n d i c a t e an acce l e ra t ion i n t he i n f l a t i o n r a t e ) , l o w d e b t f i n a n c e d govern 
m e n t e x p e n d i t u r e a n d l o w exposure t o real d i s tu rbances (see, f o r e x a m p l e , 
F a m a a n d Farber ( 1 9 7 9 ) a n d L e v i c h ( 1 9 8 5 ) ) . L e v i c h ( 1 9 8 5 ) has p o i n t e d o u t 
t h a t one i m p l i c a t i o n o f t h i s t h e o r y is t h a t t he p r e m i u m can change sign over 
t i m e . Since t he a b o v e - m e n t i o n e d fac to r s are n o t n o t i c e a b l e charac ter i s t ics o f 
t he I r i s h e c o n o m y a n d because o f t he u n c e r t a i n t y c rea ted b y t he d e p r e c i a t i o n 
o f t h e I r i s h c u r r e n c y w i t h i n t h e E M S i n 1 9 8 3 a n d 1 9 8 6 , i t is poss ible t h a t , a t 
t i m e s , a r i s k p r e m i u m is p resen t . 

U n f o r t u n a t e l y , t h e R P t va r iab le is unobse rvab le . H o w e v e r , f o l l o w i n g F a m a 
( 1 9 8 4 ) , an i n d i c a t i o n o f t he re la t ive i m p o r t a n c e o f the p r e m i u m i n f o r w a r d 
ra te d e t e r m i n a t i o n can be o b t a i n e d b y e s t i m a t i n g E q u a t i o n 8. 

( S t + 1 - S t ) = * + f f ( F t - S t ) + v t ( 8 ) 

F a m a def ines ( F t - S t ) as b e i n g equa l t o t he P r e m i u m , R P t , p lu s t he e x p e c t e d 
change i n t h e exchange r a t e , E t ( S t + 1 - S t ) . I t is t h e n a rgued t h a t the sign o f 
7T i nd ica tes h o w R P t a n d E t ( S t + 1 - S t ) are r e l a t ed ( t h i s a r g u m e n t is based o n 
an analysis o f t he covar iance o f ( S t + 1 - S t ) a n d ( F t - S t ) ) . I f n is nega t ive ly 
s igned th i s i m p l i e s an inverse r e l a t i o n s h i p a n d f u r t h e r m o r e because o f C a u c h y -
S c h w a r z i n e q u a l i t y , v a r i a t i o n s i n t he f o r w a r d ra te are m o s t l y due t o changes 
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Table 5: Risk Premium 

Regression 
No. Dependent Constant ( F t " S t ) b t+1 5 5 t uk t Z t R 2 DW Q 

1 ( s t + r s t > 0.0008 
(0.08) 

0.29 
(0.22) 

.001 1.8 3.86 

2 ( s t + r F t > -5.08 
(0.5) 

3.2 -3.06 
(1.4) (3.6) 

-1.0 
(2.3) 

.47 1.9 5.9 

3 s t + i 0.12 
(1.9) 

0.68 
(6.9) 

0.04 
(2.25) 

.87 1.1 4.81 

4 s t + i 0.1 
(1.8) 

0.84 
(6.8) 

0.04 
(2.7) 

-.01 
(1.8) 

.91 2.0 2.39 

Note: The equations were estimated using logs and the figures in parentheses are t-statistics. The vari
ables M s

u k , E X R j and Z t represent respectively the U K money supply, Ireland's external reserves and 
the deviation of Ireland's real sterling exchange rate from trend. The Q-statistic was calculated for fifth 
order autocorrelation. 

i n t h e r i s k p r e m i u m (see, h o w e v e r , Garbers ( 1 9 8 7 ) f o r a c r i t i q u e o f t h i s 
a p p r o a c h ) . 

T h e resul ts o f e s t i m a t i n g E q u a t i o n 8 us ing I r i s h / U K q u a r t e r l y da t a over 
t h e p e r i o d 1 9 7 9 I I t o 1 9 8 7 I I are g iven i n T a b l e 5, regression 1 . 

T h e F a m a e q u a t i o n tends t o p e r f o r m r a the r p o o r l y . T h e residuals are n o t 
ser ia l ly c o r r e l a t e d b u t t h e e q u a t i o n has a v e r y l o w e x p l a n a t o r y p o w e r . T h e 
7r c o e f f i c i e n t is n o t s t a t i s t i c a l l y d i f f e r e n t f r o m zero a n d is p o s i t i v e l y s igned. 
O v e r a l l i t is d i f f i c u l t t o der ive a n y f i r m conc lus ions f r o m the resul ts . 

6.2 Risk Premium: an Alternative Test 

A n a l t e rna t i ve a p p r o a c h is t o a t t e m p t a d i r e c t e s t imate o f t he r i sk p r e m i u m . 
I f t he p r e m i u m exists i t m u s t be c o n t a i n e d i n t he forecast e r r o r : S * t + 1 = S t + 1 

- F t . H e n c e i f S* + 1 is regressed o n a n u m b e r o f variables t h o u g h t t o have an 
i n f l u e n c e o n t he p r e m i u m , a p r o x y measure m a y be o b t a i n e d . 

U s i n g th i s a p p r o a c h , S * t + 1 was regressed o n t h e d e v i a t i o n o f t he rea l 
exchange ra te f r o m t r e n d ( inves tors p re fe r l o w i n f l a t i o n cu r renc ies ) , t he change 
i n I r e l and ' s e x t e r n a l reserves ( a l l o w i n g f o r g o v e r n m e n t f o r e i g n b o r r o w i n g , 
t h i s gives some i n d i c a t i o n o f t he degree o f C e n t r a l B a n k i n t e r v e n t i o n i n t he 
f o r e i g n exchange m a r k e t ) a n d t he change i n t he U K m o n e y s u p p l y . A d u m m y 
var iab le r e p r e s e n t i n g E M S rea l ignmen t s was f o u n d t o be s t a t i s t i ca l ly ins ig
n i f i c a n t a n d was o m i t t e d f r o m t h e f i n a l e q u a t i o n . T h e results are g iven i n 
T a b l e 5 , regress ion 2 . T h e e q u a t i o n p e r f o r m s reasonably w e l l . T h e variables 
are c o r r e c t l y s igned a n d b o t h t h e D W a n d Q-stat is t ics i n d i c a t e ser ia l ly u n c o r 
rected res iduals . 

A 

T h e e x p l a i n e d p r o p o r t i o n o f S* , , d e n o t e d S * t + 1 , was t h e n used as a 



p r o x y f o r t h e r i s k p r e m i u m a n d was e s t i m a t e d along-side F t i n E q u a t i o n 6. 
T h e resul ts are r e p o r t e d i n regression 3 , T a b l e 5. 

T h e S* + 1 va r iab le is s t a t i s t i c a l l y d i f f e r e n t f r o m ze ro . H o w e v e r , t he D W 
a n d Q-stat is t ics suggest ser ia l ly c o r r e l a t e d res iduals . Regress ion 4 shows the 
resul ts w h e n a lagged r i s k p r e m i u m is a d d e d t o t he e q u a t i o n . T h e serial cor
r e l a t i o n is r e m o v e d a n d t h e s u m o f t he e x p l a n a t o r y va r iab le coe f f i c i en t s is 
n o t s t a t i s t i c a l l y d i f f e r e n t f r o m one . A l s o t h e c o n s t a n t t e r m is n o t s t a t i s t i c a l l y 
d i f f e r e n t f r o m zero at t h e 2.5 per cen t s igni f icance l eve l . H e n c e regression 4 
satisfies t h e " e f f i c i e n t m a r k e t " h y p o t h e s i s a n d p o i n t s t o t he i m p o r t a n c e o f a 
r i s k p r e m i u m i n f o r w a r d exchange t r ansac t ions . 

V I I C O N C L U S I O N 

T h e resul ts r e l a t i n g t o Purchas ing P o w e r P a r i t y f o r b o t h c o n s u m e r pr ices 
a n d m a n u f a c t u r i n g o u t p u t p r ices , suggested a b r e a k - d o w n o f t he l ong - s t and ing 
PPP r e l a t i o n s h i p b e t w e e n I r e l a n d a n d t h e U K f o l l o w i n g E M S e n t r y . T h i s has 
n o t , h o w e v e r , been r ep l aced b y a PPP r e l a t i o n s h i p b e t w e e n I r e l a n d a n d Ger
m a n y as was a n t i c i p a t e d at t h e t i m e o f E M S e n t r y . I n c o n t r a s t , an " a d a p t i v e 
e x p e c t a t i o n s " m o d e l seemed t o o u t - p e r f o r m t h e PPP m o d e l , p a r t i c u l a r l y as 
far as c o n s u m e r pr ices w e r e c o n c e r n e d , as an e x p l a n a t i o n o f s h o r t - r u n changes 
i n I r i s h p r ices . 

O n average, n o m i n a l in t e res t rates i n I r e l a n d exceeded U K a n d G e r m a n y 
rates since E M S e n t r y . H o w e v e r , because o f even h ighe r re la t ive i n f l a t i o n , 
average rea l in t e res t rates have been l o w e r i n I r e l a n d . T h i s o u t c o m e raises a 
n u m b e r o f p o i n t s . F i r s t , o n e o f t h e m o s t i m p o r t a n t a n t i c i p a t e d benef i t s o f 
E M S e n t r y , t h a t o f a convergence o f I r i s h n o m i n a l in t e res t rates a n d i n f l a t i o n 
t o G e r m a n levels , has n o t been rea l i sed . 

S e c o n d l y , i f t h e s t e r l i n g l i n k h a d been c o n t i n u e d , i t is l i k e l y t h a t in te res t 
rates a n d pr ices i n I r e l a n d w o u l d have c o n t i n u e d t o m i r r o r U K rates a n d 
t h e r e f o r e w o u l d , o n average, have been l o w e r over t h e p e r i o d . T h i r d l y , w h i l e 
h ighe r n o m i n a l in t e res t rates c o u l d be seen as a cos t associated w i t h E M S 
e n t r y , l o w e r rea l in te res t rates c o u l d be v i e w e d as a b e n e f i t . I f t h i s is t h e case 
t h e b e n e f i t has been ach ieved i n a r a t h e r p a r a d o x i c a l m a n n e r . 

T h e conc lu s ions r e l a t i n g t o t h e f o r e i g n exchange m a r k e t m u s t be seen as 
t e n t a t i v e , p r i n c i p a l l y because o f t he use o f q u a r t e r l y da ta a n d t h e c o n c e n 
t r a t i o n o n t h e I r i s h p o u n d / s t e r l i n g exchange ra t e . Bea r ing th i s i n m i n d , t he 
i n i t i a l resul ts based o n abso lu te values s u p p o r t t h e t w o p r i n c i p a l hypo theses 
e x a m i n e d . T h a t is t h e spo t m a r k e t f o l l o w s a r a n d o m w a l k a n d t he f o r w a r d 
ra te is an u n b i a s e d p r e d i c t o r o f t h e f u t u r e spo t exchange ra t e . A d d i t i o n a l 
resul ts based o n f i r s t d i f ferences i n t h e spo t m a r k e t a n d forecast er rors i n t h e 
f o r w a r d m a r k e t also p r o v i d e s u p p o r t f o r b o t h hypo theses . H o w e v e r , t he 



evidence p o i n t s t o t he i m p o r t a n c e o f a r i s k p r e m i u m i n f o r w a r d c o n t r a c t s . 

E v e n w h e n th i s p r e m i u m is a l l o w e d f o r , t he f o r w a r d m a r k e t appears t o satisfy 

the e f f i c i e n t m a r k e t c r i t e r i a . C o n s e q u e n t l y , specula t ive p r o f i t s over a n d above 

the p r e m i u m m a y n o t be avai lable . 
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A p p e n d i x 1 : Data Sources and Definitions 

T h e da ta r e l a t i n g t o p r ices , in te res t rates a n d t he U K m o n e y s u p p l y was 
o b t a i n e d f r o m the O E C D M a i n E c o n o m i c I n d i c a t o r s . T h e spo t exchange rates 
a n d t he f o r w a r d rates were p r o v i d e d b y t h e A I B , I n t e r n a t i o n a l D e p a r t m e n t . 
T h e da ta o n I r e l and ' s e x t e r n a l reserves were o b t a i n e d f r o m t h e C e n t r a l B a n k 
o f I r e l a n d , Quarterly Bulletin and t he E C U exchange rates f r o m Eurostat, 
M o n e y a n d F i n a n c e , series. 




