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

In this paper, we investigate the quantitative relationship between Irish and 
U K interest rates. W i t h varying degrees o f emphasis, i t is frequently stated 

that Irish interest rates mi r ro r U K rates and can be treated, therefore, as 
exogenous, given the present exchange rate pol icy and the high degree of 
capital mob i l i t y between Ireland and the U K . I t is easy to see why economists 
have focused on this question; as, for example, Branson (1976) shows in an 
elegant paper, the independent use o f monetary pol icy i n the sense o f regula
t ing the money supply requires that a central bank be able to regulate some 
domestic interest rate. I f this is the case, a central bank can contro l the 
money stock by engaging in open-market operations on the financial asset 
whose interest rate i t can alter. A by-product o f the paper is evidence on the 
lags in the adjustment o f Irish to foreign ( U K ) interest rates. 

Before proceeding to the empirical sections o f the paper, we note that two 
ways o f measuring the degree o f financial market integration have appeared 
in the li terature. One approach focuses on the sensitivity o f capital flows to 
interest-rate differentials (for example, see Hodjera, 1973); the second ex
amines the relationship between interest rates i n various countries. The two 
approaches are essentially equivalent i n that capital flows tend to equate 
asset prices (and thus interest rates) i n different countries. 

*We wish to thank several colleagues at the Central Bank, two anonymous referees, and Dr. R. C. Geary 
for helpful comments on an earlier draft. The usual disclaimer applies. 



The theoretical framework for the second o f these approaches is the inter
est par i ty relat ion whereby interest-rate differentials on assets o f comparable 
risk are related to the forward premium or discount on one o f the two cur
rencies o f asset denominat ion vis-a-vis the other. (For an interesting empirical 
study of actual deviations from interest pari ty allowing for transactions 
costs, see Frenkel and Levich (1977).) I n their wide-ranging paper, Logue 
et al. (1976) note two different empirical techniques for measuring the 
extent o f financial integration. The first o f these consists simply in employ
ing measures o f dispersion such as the standard deviation for examining the 
degree o f similari ty i n interest rate levels among countries at different points 
in t ime. There are a number of deficiencies i n such summary statistics, the 
most serious i n the present context being that no account is taken of lags in 
the adjustment o f interest rates across countries. I n the second empirical 
technique, Logue et al. (1976), concentrating on changes i n interest rates, 
employ factor analysis to measure the covariability o f interest rates among 
countries; their conclusion is that certain common factors can be shown to 
have explained a large part of the fluctuations i n interest rates in different 
countries over t ime. 

I n later sections o f this paper, i n the spirit o f the second approach above, 
we describe and graph recent movements i n interest rate levels i n the U K and 
Ireland. Subsequently, we use cross-spectral methods to decompose interest 
rate time-series in to their different frequency components, i.e., long-run or 
t rend components and shorter cyclic fluctuations, in order to examine cross-
covariances (cross-correlations) between interest rates. This technique is 
more powerful than the covariability analysis o f Logue et al., in that i t 
enables us to establish in quantitative terms the relationship between interest 
rate movements i n Ireland and the U K , ident i fying any lags i f they exist. 
(The present exercise could be supplemented by applying formal tests of 
causality (see Granger, 1969), however, given the relative size of the two 
financial markets, i t is clear that influences run f rom U K to Irish financial 
markets w i t h negligible feedback.) 

I I RECENT TRENDS I N I R I S H A N D U K I N T E R E S T RATES 

I n this section, we review recent developments i n Irish interest rates and 
corresponding U K rates weekly (normally Friday figures) and illustrate them 
graphically. The t ime period covered is f rom January 1972 to December 
1977, bu t , because o f the non-availability of the data i n the earlier part of 
the per iod, a number of the series start i n early or mid-1973. 

The interest rates selected for comparison are the deposit and overdraft 
rates for the Associated Banks and London Clearing Banks, Exchequer B i l l 







Rate and the U K Treasury B i l l Rate, Inter Bank Market Rates — bo th 7 day 
and 3 months — and the Bui ld ing Societies' Share Accounts and Mortgage 
Loan Rates. 

The several pairs o f Irish and U K interest rates fall in to two categories. 
I n the first category, the pair o f interest rates practically coincide for most 
observations. I n this category are the fo l lowing pairs o f interest rates: inter
bank rates, Exchequer B i l l and U K Treasury B i l l rates (90-day Government 
paper). I n fact, the Exchequer B i l l rate is set by reference to short-term rates 
i n the U K (Central Bank, 1975, p . 87 ) . The second category relates to those 
pairs o f interest rates which are no t so closely correlated. Bank deposit 
rates, bank lending rates and bui ld ing society rates fo l low this pattern. While 
for these rates, the Ir ish one follows the general t rend o f the Corresponding 
U K rate, a significant discrepancy is evident on several occasions. 

Trends i n Irish inter-bank rates, b o t h 7-day and 3-month, and i n commer
cial bank lending and deposit rates and their corresponding U K counter
parts are illustrated i n charts A to D . To conserve space, neither 90-day 
Government paper rates nor bu i ld ing society rates (which display the same 
general pattern as commercial bank rates) are graphed. We have not examined 
yields on Irish and U K Government bonds because the requisite yields to 
matur i ty are n o t available. 

I l l SPECTRAL A N A L Y S I S OF I N T E R E S T RATES 

I n this section, we complement the informal descriptive account o f move
ments i n Irish and U K interest rates b y a more formal analysis using spectral 
methods. 

I I I . 1 S P E C T R A L A N D C R O S S - S P E C T R A L M E T H O D S 

The central idea underlying spectral analysis is that any time series can be 
represented by a weighted sum o f many cosine and sine functions w i thou t 
leaving a residual. These cosine and sine components are uncorrelated 
and, since each component is associated w i t h a cycle o f a particular length 
(whose inverse is the frequency of that cycle), this representation o f a 
time-series enables us to study the various cyclical components o f the series. 
A graph o f the weighted sum against frequency (w) is called the "power-
spectrum" o f the series. A large value o f this funct ion at a particular frequency 
(w = W j , say) indicates that the time series has an impor tant cycle at fre
quency Wj /27r, or, interpreting this i n the t ime domain, that the series has a 
cycle length o f 27r/Wj t ime units. Thus, we can use the estimated power 



spectrum to analyse a single time series. Inspection of the sample power 
spectrum can be quite revealing w i t h respect to the characteristics o f the 
t ime series. I f , for example, the sample power spectrum is f lat , we can infer 
that the time series is made up o f an inf ini te number o f cycles, all having the 
same importance, i.e., that the series is a "whi te noise" series. 

A prerequisite for the application o f spectral analysis is that the series be 
stationary, i.e., essentially trend-free in the mean and the variance. Strict 
stationarity requires that the underlying probabi l i ty model be invariant over 
t ime. I f the non-stationary character o f the series is due to a t rend, for ex
ample, then most o f the power o f the sample spectrum w i l l be concentrated 
at l o w or zero frequency (corresponding to a cycle length o f i n f in i t y ) . These 
large concentrations o f power at l o w frequencies may bias the estimates of 
power at frequency levels containing less power. 

The theoretical power spectrum o f a single series is given by a relatively 
simple transformation of the autocovariances: 

oo 
f(w) = 1 2 7 (k ) exp (— i w k ) , —TT < w < ir (1) 

27T k=-o° 
where 7 (k) is the autocovariance funct ion which is assumed to depend only 
on k , the distance between observations i n t ime. (This, i n fact, is a Fourier 
transform o f the autocovariances.) 

Given that the autocovariance funct ion is symmetric about k=0 , similarly 
the power spectrum w i l l be symmetric about w=0 and can be wr i t t en as 
(Harvey, (1975)) : 

f(w) = J _ i 7 ( 0 ) + 2 2 7 0 0 C o s w k f 
2TT « k = l ' 

I n effect, by using a periodic weighting funct ion exp (— i w k) or cos (w k ) , 
the spectral density funct ion picks up periodic movements i n the autocor
relation funct ion which themselves mir ror precisely the periodicities i n the 
time-series itself. A good intui t ive discussion o f this appears in Chow (1975, 
Ch. 4) . 

The power spectrum can be p lo t ted against frequency w, which ranges 
f rom 0 to 7T. I n order to assist w i t h the interpretat ion o f the spectrum, we 
can th ink o f i t being p lo t ted against period P, where P is equal to 27t/w and 
thus obviously ranges f rom °° to 2. Thus, for example, a large value o f the 
spectrum at zero frequency (i.e. w=0) , indicates the presence of a cycle o f 
inf ini te length or, i n other words, a t rend. 

I n this paper, we are focusing at tent ion on the interrelationship between 
pairs o f series rather than on the internal structure o f a single series. Wi th a 
pair of series, instead o f the autocovariance in the single series case, we use 
the cross-covariance'between the t w o series to which is applied the periodic 
weighting funct ion as i n the single series case. This leads to the employment 



of the cross-spectral density funct ion as a means o f studying the relationship 
between the pair o f series. The cross-spectral density is given b y : 

f 1 2 ( w ) = J _ 2 p 1 2 ) k exp ( - i w k ) (2) 
27T k=-°° 

where p j 2 ^ is the cross-correlation or normalised cross-covariance between 
the first series y j t and the second series y 2 t _ i , . I t w i l l be noted that the pos
sibil i ty o f a lagged relationship exists, and must be taken in to account. j(In 
fact, as we w i l l see below, the cross-spectral analysis enables us to f ind the 
length o f the lagged relationship, i f any.) 

Analogously to the single series case, the cross-spectral density uses the 
periodic weighting funct ion to p ick up periodic movements i n the cross-
correlation funct ion, which in tu rn mir ror the common periodicities i n the 
t w o time-series. The cross-spectral density shows the degree o f association 
between specific periodic components i n the two series after adjustment for 
phase lag, i f necessary. 

Three statistical measures are available, which summarise the content of 
the cross-spectrum: these are the coherence, gain and phase. Brief ly , the co
herence is analogous to the R 2 i n mul t ip le regression and the gain is analogous 
to the regression coefficient i n the regression o f a specific periodic compon
ent o f the first series on the same component of the second series. The 
phase angle indicates the extent to which the frequency component i n one 
series leads or lags the same component i n the second series. 

I I I . 2 E S T I M A T I O N O F T H E C R O S S - S P E C T R U M : P R A C T I C A L P R O B L E M S 

A number o f practical problems arise i n applying cross-spectral methods 
to actual time-series. The first such problem may be non-stationarity o f the 
time-series being analysed; t radi t ional ly , spectral and cross-spectral densities 
are defined only for (covariance) stationary series. The principal requirement 
for covariance stationarity o f a time-series is a stationary or constant mean 
or expected value. A feature o f many economic time-series is their strong 
trends. Appl ica t ion o f cross-spectral analysis to a pair o f time-series w i t h 
strong trends w o u l d result i n the cross-spectral density taking on large values 
at zero or very l o w frequencies (reflecting long cycles) and l o w values at 
high frequency. This concentration of power causes a loss i n efficiency i n 
the estimation method. 

A simple transformation o f the original data, such as taking first differ
ences, for example, may render a trended series stationary in the mean. The 
cross-spectrum o f the transformed or fil tered series can then be estimated 
efficiently, and the cross-spectrum o f the original series recovered f rom that 
o f the fil tered series. 



A second problem in the estimation o f the cross-spectrum is the fact 
that, although the sample estimator o f the cross-spectrum is asymptotically 
unbiased, its estimated variance does no t go to zero as the number o f obser
vations go to in f in i ty . Thus, i t is possible that some peaks and troughs i n the 
sample cross-spectrum at some frequencies may be incorrectly indentif ied as 
being due to a systematic cyclical relationship between the two series at 
those frequencies whi le , i n t r u t h , they are due to random sampling. 

A method for obtaining a consistent estimate o f the cross-spectral density 
is to apply a set of weights to the sample cross-correlation functions i n 
equation (2), before performing the Fourier transform. The weighting funct ion 
is called the lag window (see Chow (1975), p . 92) . 

I t was pointed out earlier that a prerequisite for the application o f cross-
spectral methods is that the time-series be stationary. However, this is only a 
necessary condi t ion . Ideally, each individual series should be prewhitened 
before applying cross-spectral analysis (see Jenkins and Watts (1968) , Ch. 8). 
The reason for this is that the variance of the cross-covariance estimator is an 
increasing funct ion o f the autocovariances w i t h i n each series. However, for a 
series which has been transformed by first or second differencing i n order 
to induce stationarity in the mean, we might expect the coefficients o f auto
correlation to be small, and thus the resulting d is tor t ion o f the variance to be 
small. (The effect o f detrending on the stochastic component o f the series, 
the so-called Slutsky-Yule effect, can be assumed to be small for first or 
second differences.) 

I n order to obtain the white noise series corresponding to each interest 
rate series, a search procedure must be carried out to identify the most 
appropriate A R I M A model to f i t each interest rate series. Given the time-
consuming nature o f this task, and given the fairly obvious manner i n which 
the interest rate series are related, we have no t proceeded to do this. I n the 
event, however, the individual power spectra o f the various interest rate series 
indicated that first differencing o f the series was sufficient to reduce the 
series to white noise. 

I I I . 3 C R O S S - S P E C T R A L A N A L Y S I S O F I R I S H A N D U K I N T E R E S T R A T E S 

We have tested for trends in our interest-rate series by applying the Kendall 
rank test. This consists i n taking a series u ^ , . . . u n and counting the number 
o f cases, P, for which Uj > uj for j > i . Kendall (1973, p . 26) has shown that 
the expected number in a random series is N(N—1)/4. The excess o f P over 
this number, i f significant, suggests a rising trend;!a deficiency suggests a 
falling trend. Using a specially-written computer program, we have computed 
Kendall 's test statistic Z for the original interest-rate series, and for their 
first, second and th i rd differences. Taking first , second and th i rd differences 



corresponds to eliminating a linear, quadratic and cubic trend, respectively. 
The requisite degree o f detrending is undertaken for each series, once an in -
signfiicant Z-value is obtained. The results o f Kendall's test are recorded i n 
Table 1. 

I t can be seen f rom the table that only the rates on 90-day Government 
paper can be regarded as trend-free in their original interest rate levels. 
First differencing is adequate for removing the trend f rom inter-bank market 
rates, bo th 7-day and 3-month, while differencing appears to be ineffectual 
for removing apparent trends in commercial bank and bui ld ing society rates. 
(For the two-tailed test, the cri t ical region for rejecting the nul l hypothesis 
o f no trend is, for a Type I Error o f 5 per cent, the set o f Z's greater than 
1.96 in absolute value.) Several features of the results should be noted. 
First, w i t h one or two exceptions, the values o f Z for comparable interest 
rates in Ireland and U K are very similar. Secondly, for the deposit and lend
ing rates o f commercial banks, the reason w h y the Z values suggest an em
phatic negative trend is that these interest rate time-series are step-functions. 
For such series, the number o f times for which , i n a time-series u ^ , U 2 
u n , Uj > Uj for j > i w i l l be small; this gives rise to a large negative value o f Z 
suggesting a downward trend. The di f f icul ty i n applying probabi l i ty models 
to a time-series which behaves like a step-function is that the stochastic or 
random element i n the series is attenuated; the number o f changes i n the 
series relative to the number of observations is very small. 

Table 1: Values of Kendall Z for original interest rate series and first and second 
differences 

Interest rate series First Second 
Original difference difference 

Assoc . Bank Deposits Rate ( £ 5 - £ 2 5 , 0 0 0 ) - 6 . 4 1 - 1 8 . 2 2 - 1 5 . 8 6 
U K Bank Deposits (£ 10 -JE25 .000) - 7 . 3 9 - 1 5 . 8 4 - 1 2 . 9 9 
Irish Prime Lending - 3 . 0 7 - 1 7 . 9 4 - 1 5 . 5 2 
U K Prime Lend ing - 2 . 7 5 - 1 6 . 0 2 - 1 3 . 4 8 
E x c h e q u e r Bil l - 0 . 1 2 — 
U K Treasury Bil l 0 .76 — 
7-day Inter-bank — Irish - 2 . 3 4 0 13 — 
7-day Inter-bank — U K - 1 . 0 2 0.50 — 
3-month Inter-bank — Irish - 4 . 4 5 0.06 
3-month Inter bank — U K - 3 . 1 6 1.04 _ Irish Building Society — Share Account - 6 . 5 0 - 2 0 . 4 7 - 1 9 . 3 2 
U K Building Society — Share Account - 6 . 3 0 - 2 0 . 3 1 - 1 8 . 5 2 
Irish Building Society — Mortgage 6.38 - 1 9 . 9 2 - 1 8 . 9 2 
U K Building Society — Mortgage - 6 . 1 6 - 2 0 . 4 5 - 1 8 . 9 2 



We have applied cross-spectral analysis to five pairs o f series: 7-day inter
bank rates, 3-month inter-bank rates, Exchequer B i l l and U K Treasury B i l l 
rates, Associated Bank and London Clearing Bank deposit rates and, f inal ly , 
Irish and U K prime lending rates. (Since the pattern o f bui lding society and 
commercial bank interest rates is very similar, we have confined our atten
t i o n to data on the latter) . For those series for which the Kendall test is 
applicable, the degree o f differencing used on the various interest rates is 
that suggested by Table 1. 

(1) 7-day Inter-Bank Rates 
The power spectra for bo th the Irish and U K rate are large for very l o w 

frequencies indicating a long cycle or t rend. I n order to increase the efficiency 
of estimation (see section I I I . 2 above), first differences o f bo th series are 
taken; the power spectra o f the transformed series have the desirable prop
erty o f a random or white noise series, which has a flat power spectrum. The 
lag w i n d o w used to obtain consistent estimates o f the cross-spectrum was o f 
the Parzen type w i t h M = 35 lags. The number o f lags conforms to the rule 
o f thumb recommendation o f Fishman (1969, p . 98) that i t should not 
exceed one-third the number o f observations. 

The cross-correlations for the t w o interest rates exhibi t a large value (0.5) 
for the contemporaneous cross-correlation and very small values for bo th 
lagged and lead cross-correlations. The p lo t of the coherence for the two 
series is given i n Figure 1 and indicates a very high and significant degree o f 
correlation between long-run components i n the two series w i t h the coher
ence falling for higher frequency components. I n the diagram, the dot ted 
line defines the 95 per cent confidence region; below this line the estimated 
coherence is no t significantly different f rom zero at the 5 per cent signifi
cance level. The coherence is no t significant for periodicities of less than 4 
weeks and there is a large drop in the size of the coherence at the 6 week 
per iodic i ty , a feature that cannot be explained readily. 

A p lo t o f the phase angle is presented in Figure 2. The small deviations 
f rom the horizontal axis is evidence in favour o f there being no lag in the 
adjustment o f the Irish to the U K rate and corroborates the findings for the 
cross-correlations. The dot ted lines are 95 per cent confidence bounds; they 
have been drawn only for those periodicities (8 weeks and longer) for which 
the coherence is significant at the 5 per cent level. The phase graph lies wel l 
w i t h i n the confidence bands and is supportive of a contemporaneous rela
tionship between Irish and U K rates. For the l o w frequency components 
(reflecting the long-run relationship between the two interest-rate series), the 
gain is n o t significantly different f rom u n i t y , indicating that all the variation 



Figure 1. Coherence between UK and 
I r i s h 7-day inter-bank rates 
(N=20T, M=35) 
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Figure 3. Coherence between UK and 
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i n the U K rate is transmitted to the Irish rate i n the long-run (defined as 
8 weeks and longer). 

One might have expected, on a priori grounds, a larger and significant 
coherence for higher frequency components — i.e., a closer relationship 
between short-run movements i n the series — reflecting arbitrage between 
Dub l in and London markets. The l o w coherence at high frequency may be 
accounted for by the comparatively independent movements of the t w o 
rates i n 1974 (see graphs i n Section I I ) . 

Dur ing 1974, there was a crisis of confidence in the London inter-bank 
market. This inevitably had repercussions on the D u b l i n market. I n the 
words o f the 1975 Annual Report o f the Central Bank (p. 46) : 'there was 
some lack o f confidence in banks that were not members o f large banking 
groups, and the (Central) Bank was concerned that this could endanger the 
stability o f smaller banks and o f the banking system as a whole ' . I n addi t ion, 
during this period the requirement that 50 per cent o f net inflows be placed 
w i t h the Central Bank was st i l l i n operation, although this was waived in the 
case o f some inflows f rom parent banks. Both of these factors (differential 
risk premia and penalties on inflows) served as a buffer i n dampening the 
influence o f U K rates on Irish rates, w i t h the result that large divergences are 
evident between the t w o rates; as is evident f rom the jagged nature of the 
graph in Section I I , however, these divergences, although large, d id not per
sist for longer than 3 to 4 weeks. 

(2) 3-Months Inter-Bank Rate 
As w i t h the 7-day inter-bank rates, the individual spectra for the first 

differences of the three m o n t h inter-bank rates are vir tual ly flat indicating 
that the nul l hypothesis, that the first difference of bo th series is white 
noise, is acceptable: thus the dis tor t ion to the estimated cross-spectrum 
arising f rom significant autocorrelations i n each of the individual series w i l l 
no t arise. 1 

The estimated coherence is significant (at the 5 per cent level) at all 
frequencies except for one i n the region o f the five weeks per iodici ty . A l 
though remaining significant, the coherence falls i n value as we approach 
the high frequency components (see Figure 3). The hypothesis that the 
phase spectrum is un i formly distr ibuted (indicating no lag in adjustment o f 
the Irish rate to the U K rate, see Figure 4) is easily acceptable at the 5 per 
cent level of significance. Thus, the t w o processes are cross-correlated only 
simultaneously. Separate computations indicate that the gain (or regression 
coefficient between corresponding frequency components) is not signifi-

1 No statistical tables for individual spectra were available to the authors. 



cantly different f rom u n i t y ; this implies that the magnitude o f the f luctuat ion 
i n the U K rate is completely transmitted to the Ir ish rate. 

The results for the 3-months inter-bank rate are a very close approxima
t ion to what Jenkins and Watts (1968) call the fundamental model for cross 
spectra which is characterised by high and significant coherences at all 
frequencies, zero phase angle and constant gains. The t ime domain interpre
ta t ion o f this model is that of complete and instantaneous determination o f 
the Irish 3-month inter-bank rate by the U K 3-month inter-bank rate. 

(3) 90-day Government Paper Rate 
The analysis o f the 90-day Government paper rates is brief for t w o reasons. 

First, the Exchequer B i l l rate is only available month ly — the assumption 
imposed, therefore, is that this rate persists for the three subsequent weeks — 
and, secondly, as poin ted out i n a recent Central Bank Report (1975, p . 87), 
the Exchequer B i l l rate is set, i n fact, by reference to short-term U K rates. 

The Kendall Z-statistic for the t w o 90-day rates suggests the absence o f a 
t rend, although the individual spectra do suggest autocorrelation i n the two 
series. This apparent inconsistency could be explained by a small positive 
value o f the autocorrelation coefficient or, alternatively, by a negative auto
correlation coefficient giving rise to an oscillatory series. This explanation is 
supported by the similarity o f the results obtained f rom a cross-spectral 
analysis o f the original series and their first differences. 

The coherence at bo th l o w and high frequencies indicates that long run 
cyclical components and very short run cyclical components move together 
i n the two series. The estimated coherence is very close to zero for most o f 
the intervening frequencies. The phase diagram is interesting in that i t is the 
only phase diagram investigated for which the 95 per cent confidence 
interval does not include zero phase angle o f some frequency. The lag i n 
t ime units is i n the region o f t w o to three weeks for long-run cyclical com
ponents (i.e., periodicities greater than 12 weeks) and is almost exactly four 
weeks for long-run t rend. Clearly, bo th the trend phase lag o f 4 weeks and 
the very l o w value for coherence in the 2.4 to 6 weeks periodici ty range is 
reflective o f the fact that the issue rate on Exchequer Bills is available only 
mon th ly and is set by reference to the Treasury Bi l l rate. 

(4) Bank Deposit Rates 
I t was noted i n Section I I that , whi le , generally, deposit rates o f Irish and 

U K banks move together, discrepancies can arise and these are no t always 
o f the same sign. ( I n the fo l lowing , we focus on the Associated Bank interest 
rate on deposits o f £5,000 to £25,000 and the L o n d o n Clearing Bank inter
est rate on deposits of £10,000 to £25,000.) For the period studied, i.e., 



f rom the second half o f 1973 through 1976, the cumulative change in the 
Ir ish deposit rate was 0.5 percentage points more than i n the U K . Since, at 
the start o f the period, the U K rate was a good deal higher than the Irish 
one, i t was to be expected that the gap wou ld be closed somewhat. I t is 
interesting to note that, during the period studied, there were 23 changes in 
the U K rate, while the number o f changes i n the Ir ish rate was just i n excess 
o f half o f this, 13. This could be explained b y the requirement that, before 
altering their rates, Ir ish banks consult w i t h the Central Bank, as wel l as a 
desire, on the part o f Irish banks, to minimise the administrative costs of 
changing interest rates by delaying such changes un t i l a series o f anticipated 
adjustments i n U K rates have taken place. 

I n the case o f 6 o f the 13 changes i n the Irish rate, there was more than 
one previous change in the U K rate since the immediately preceding change 
i n the Ir ish rate, although in only t w o instances were there more than two 
such changes i n the U K rate. I f we consider only the final alteration i n the 
U K rate between changes in the Irish rate, the average lag in the adjustment 
o f the Irish rate works out at less than t w o weeks. I f we consider all changes 
i n U K rates (except for one instance where a large change i n the U K rate was 
reversed shortly afterwards), the average lag in the adjustment of the Irish 
rate to the U K rate is just less than 5 weeks. 

I t was noted earlier that , because o f the l imi t ed variabili ty o f the deposit-
rate series, the robustness of cross-spectral analysis may be reduced some
what. I n the event, the cross-spectral analysis corroborates the informal 
evidence out l ined i n the previous paragraph. 

The coherence diagram (see Figure 5) indicates that only the l o w frequency 
components corresponding to periodicities o f 12 weeks and greater are 
significantly correlated. There is a large peak (.47) i n the coherence of 
approximately the 3 week periodici ty bu t i t falls short o f the 95 per cent 
lower confidence bound. Thus, there appears to be some degree o f indepen
dent variabil i ty i n the Associated Banks' deposit rate for periodicities of up 
to 10 weeks w i t h convergence between changes i n the Ir ish rate and the U K 
rate being achieved for periodicities o f greater than 12 weeks, i.e., i n the 
long-run. F i t t i ng a 95 per cent confidence interval for the gain over the fre
quency components for which coherence is significant, indicates that i t is 
not significantly different f rom un i ty suggesting that the to ta l variation i n 
the U K rate is eventually transmitted to the Irish rate i n the long-run. 

I t can be shown (see Jenkins and Watts (1968), p . 350) that the sampling 
error o f the estimated phase spectrum at a given frequency is inversely rela
ted to the (true) coherence between the series at that frequency. Since the 
estimated coherence is consistent, i t follows that the phase spectrum (see 
Figure 6) cannot be accurately interpreted for frequency components greater 
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than six i n the present case (see Figure 5). For periodicities o f 12 weeks and 
greater, corresponding to the long-run relationship between the two series, 
the phase diagram suggests a pure delay o f two to three weeks in the adjust
ment o f the Ir ish rate to the U K rate. Note that the 95 per cent confidence 
interval for the phase ( f i t ted for the l o w frequencies) includes the zero phase 
angle. Such a relationship corresponds closely to that suggested by inspec
t i o n o f the t w o interest rate series noted above. 

(5) Prime Lending Rates 
I t can be seen f rom the graphs i n Section I I that the behaviour o f prime 

lending rates mirrors fairly closely that o f the deposit rates; the Irish rate 
follows the general pattern o f U K rates, although divergences o f up to about 
t w o percentage points have been experienced. The Irish rate is customarily 
about one percentage po in t below the U K rate. Over the years 1973 to 1976, 
there were 14 changes in the I r ish , compared w i t h 22 changes i n the U K , 
prime lending rate, while the cumulative changes over the period are 3 and a 
half percentage points and 4 and a half percentage points, respectively. As 
i n the case o f the deposit rates, a change i n the Irish rate is preceded occa
sionally by a number of changes in the U K rate. The data indicate that 
changes i n the U K rate (ignoring those that are fairly quickly fol lowed by 



another change i n U K rate w i t h no adjustment i n the Irish rate) are fol lowed 
by changes i n the Ir ish rate w i t h a lag o f slightly more than two weeks. 

I n the cross-spectral analysis, the coherence and phase spectra for the 
prime lending rates vir tual ly replicate those for the deposit rates. The fre
quency domain regression coefficient or "ga in" does not differ significantly 
f rom un i ty for those l o w frequency components for which i t may be safely 
interpreted, indicating, as w i t h the deposit rates, that the fu l l variabili ty of 
the U K rate is reflected i n the Irish rate. This result is, o f course, consistent 
w i t h an approximate constant discrepancy between the levels of the two 
rates as mentioned above. 

I V S U M M A R Y A N D CONCLUSIONS 

I n this paper, we have endeavoured to examine the degree o f financial 
integration between Irish and U K financial markets by analysing movements 
i n several sets o f weekly interest rates in the t w o countries. To our knowledge, 
no other formal studies in this area have been published. However, several 
non-technical studies o f the Irish monetary system have appeared that con
sider, inter alia, the high degree o f financial integration between Ireland and 
the U K . A comprehensive and up-to-date study is the paper enti t led 'Financial 
Inst i tut ions and Monetary Policy ' (Central Bank, 1975). Effectively, this 
brings up to date the Money Market Report o f 1969 (Central Bank, 1969). 
Bo th of these papers acknowledge the l imi t ed abi l i ty to regulate domestic 
interest rates. I n the former, i t is noted that : 'Al though small differentials 
can exist i n bank interest rates, i t is no t possible, w i thou t heavy outf lows, 
for any substantial divergence to persist because of the free mob i l i t y of 
funds between the t w o areas. Consequently, bank interest rates have generally 
been kept at a level competitive w i t h rates prevailing in the U K and elsewhere' 
(Central Bank, 1975, p . 84). I n their comprehensive surveys, bo th Dowl ing 
(1974) and Gibson (1977) concur in this view. 

I n the present paper, we have applied formal statistical methods i n an an
alysis o f interest rate movements i n Ireland and the U K . The results for the 
3-month inter-bank rates suggest vir tual ly perfect integration w i t h respect 
to this market w i t h complete adjustment o f the Irish to the U K rate w i t h i n 
one week. The correspondence o f 7-day inter-bank rates is not quite as t ight ; 
although i t is apparent that , normal ly , the t w o rates are identical i n the two 
countries, the statistical analysis showed that very short-term discrepancies 
between rates can occur which may be at t r ibuted to the divergences evident 
i n 1974 and is the result o f the effects o f the secondary banking crisis and 
the 50 per cent requirement on capital inflows at that t ime which gave rise 
to differential risk premia. The correspondence between the Exchequer B i l l 



and U K Treasury Bi l l rate was found to be extremely high. ( I t was only 
possible to obtain data for the former once m o n t h l y ; the statistical analysis 
reflects this and indicates that the Irish rate adjusts to the U K rate w i t h a lag 
o f three to four weeks). Wi th regard to commercial bank deposit and lending 
rates, i t was found that the longer run variations i n U K rates are exactly 
mirrored in Irish rates. However, shorter-run fluctuations are not significantly 
correlated, indicating a small element o f autonomous variation in the Irish 
bank deposit and lending rates. 

F rom the po in t o f view o f an independent monetary po l icy , a necessary 
element is the existence o f some asset whose y ie ld can be control led by the 
monetary authorities independently o f the corresponding U K yie ld . The 
evidence on the inter-bank rates and 90-day Government yields presented 
above wou ld po in t to an equivalently high degree o f arbitrage between 
yields on Government paper that might be used as open-market instruments. 
This suggests that the scope for autonomous monetary pol icy i n Ireland as 
an instrument o f stabilisation policy is very constrained by virtue of the 
high degree o f integration o f Irish and U K financial markets. 

DATA SOURCES 

Associated Bank Deposit Rates: Fr iday figures used. 

London Clearing Bank Deposit Rates: Fr iday figures used as published in Financial Times. 
Exchequer Bill Rate: compiled monthly . 
UK Treasury Bill Rate: T h e average rate of discount after the weekly tender; the rate is 

expressed as a y ie ld per cent per annum. Source: Bank of England Quarterly Bulletin. 
Associated Bank Prime Lending Rate: Overdraft Rate . 
London Clearing Bank Prime Lending Rate: Fr iday figures used as published in Financial 

Times (Where two rates are quoted, lower rates are used.) 
Irish Inter-Bank Rates — 7-day and 3-month: as quoted b y money brokers (mid-rates). 
UK 7-day Inter-Bank Rate: as published in Financial Times (mid-rates). 
UK 3-month Inter-Bank Rate: as published in Bank of England Quarterly Bulletin. 
Irish Building Societies' Share Account and Mortgage Loan Rates: representative rates as 

announced b y the Irish Building Societies Associat ion. 
UK Building Societies' Share Account and Mortgage Loan Rates: as published in ' F i n a n 

cial Statistics', H M S O . 

Unless otherwise specified, the series are compiled and are available in the Centra l Bank . 
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