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This study examines the cross-border impact of central bank interest rate
changes, using the example of the German Bundesbank. We examine the price
impact of rate changes on both the general stock markets and on bank stocks
in seven other European countries. The sample includes nations both within
and outside of the European Union, and includes EU members who are
participating in monetary union and members who obtained opt-outs. The
results point to the existence of cross-border information transfers. Both non-
German bank stocks and general equities react significantly to a large number
of the Bundesbank rate changes. The results also indicate that European capital
markets did differentiate between rate changes in terms of their relative
importance. This was the case in terms of different responses between the
financial institutions and the general equity markets and with regard to differing
reactions between markets. In particular, those markets that were more
committed to the exchange rate mechanism and the goal of monetary union
generally reacted more than markets such as Denmark and UK. In addition, the
importance of Bundesbank policy during the years leading up to EMU is
supported by the fact that most non-German bank stocks reacted more to
Bundesbank policy than to domestic rate changes and that no other country
had the same level of influence on foreign equity returns (JEL E44, E58, F33,
G15, G21).

Keywords: bank interest rate sensitivity, cross-border information transfers.

|. Introduction

Numerousstudieshave examined the priceimpact of central bank policy
changeson bank stocks; however, thisarticletakesavery specificview.
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Weexaminetheimpact of Germaninterest rate changesover theperiod
1987 to 1998 on banks and general equity markets in seven other
European countries. The seven marketsexaminedincludefour whoare
subsequently participating in monetary union (France, Italy, the
Netherlands and Spain), two EU countries who have opted-out of the
single currency (Denmark and UK) and onewho isoutside of the EU,
but significantly linked with the German economy (Switzerland). This
study is therefore partly a retrospective examination of a pre-single
currency environment and partly an assessment of the possibleimpact
on European banksoutside of the Euro-zonefollowing monetary union.
In order to assess whether non-German European bank stocks and
equity marketsdisplay significant pricereactionsto Bundesbank policy,
atotal of 29interest rate changesareexamined. Theresultsfirstly allow
an analysisof whether changesin German monetary policy had across-
border impact, and secondly, whether that impact differed betweenthe
seven countries, depending ontheir relationship with Germany and their
future participationinthesinglecurrency. Weal so examinethereaction
to domestic rate changes in the context of controlling for information
aready availableinthemarkets. Inaddition, thefocusof thearticlewith
regard to thedi ssemination of information, also allowscomparisonwith
studies that have examined the inter-relationships between European
equity markets. The rationale behind the examination of both bank
stocks specifically and the general equity markets centers around the
fact that due to events such as the ERM crisis, Bundesbank rate
changes had awider impact than purely on financial institutions. The
remainder of thearticleisorganized asfollows:. Firstly, abrief review
of theexisting literature and empirical evidenceispresented, whilethe
data requirements are then discussed. The following three sections
report theempirical results, whilethefinal section providesconcluding
comments.

[. Existing Empirical Evidence

Theliteratureavailableonthepriceof new informationinthefinancial
markets is vast, with large numbers of empirical studies to have
examined the price impact of various events. Studies have examined
issuesranging from earningsannouncements(Ball and Brown, [1968]),
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default announcements (Karafiath et al., [1991]) and bankruptcy
announcements (Lang and Stultz, [1992]) to celebrity endorsements
(Agrawal and Kamukara, [1995]) and nuclear accidents (Bowen et al.
[1983]). Of particular relevance to the current study are those articles
that have explicitly examined the price impact of macro-economic
information and specifically interest rate changes. Castanias (1979)
focused on theincrease in volatility coinciding with the release of US
economic information. In addition to interest rate changes by the
Federal Reserve, thearticlea so examined itemssuch asconsumer price
levels and more general economic indicators. The results reveal that
with routine announcementsthereis some evidence of anticipation by
the market. Pearce and Roley (1985) extend this analysis to examine
the issue of expected and unanticipated news using survey data. The
authors find that stocks react significantly to unexpected changes in
money supply figures and to changes in the discount rate post 1979.
This result is unsurprising as prior to 1979 the Federal Reserve
effectively changed thediscount rateinresponseto, and to bringitinto
line with, market rates. Theissue of technical and non-technical rate
changes has been the subject of a number of studieswhich examined
the American market. Examples include Roley and Troll (1984),
Smirlock and Yawitz (1985), Cook and Haen (1988) and Duecker
(1992).

While empirical evidence has found that general equities tend to
react significantly to interest rate changes, and in particular to
unanticipated changes, the specific example of bank stocks has been
lessconclusive. Flannery (1983) arguesthat financia ingtitutionsshould
have sufficient resources to enable them to perpetually hedge against
interest rate exposure by matching the duration of their assets and
liabilities. Thisargument thereforeimpliesthat long-run profitswould
remain unaffected by changes in market rates. The author examines
reported operating revenue/costsfor sixty banksover theperiod 1960to
1978. Thesefiguresarethen regressed on thefollowing variables; (a)
lagged revenue divided by lagged total assets, representing the
hypothesized market response to changesin market conditions, (b) the
current market interest rate, (c) the annual volatility of therateand (d)
the return on assets purchased within the current period. The results
suggest that few of the banks carried significant mismatches. Those
that did exhibited shorter asset maturities than liability maturities,
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contrary tothetraditional expectationthat banksborrow short and lend
long. Theauthor findsthat when maturity mismatches and immediate
effectsare cal culated together, profit variationsarenot significantinthe
long run. Exceptionsarethoseinstitutionswhosemarginvariesdirectly
with market rates.

Studies that have examined the short-run impact have consistently
found bank stocks to be sensitive to rate changes.! Of particular
relevanceto the current study isKaen et al. (1997), who examined the
priceimpact of 27 Bundesbank rate changesbetween 1985 and 1993 on
both German bank stocks and the FAZ General Equity Index. Aswith
the American empirical evidence, the authors find that for both the
overall market and for the bank sector, there is a significant negative
relationship between rate movements and share price reaction. In
addition, the study uses changes in the Repo rate as an indicator of
whether the rate change was anticipated by the market. The analysis
of the results concerned with rate changes when no such Repo signal
occurred supports the empirical evidence from the United Stateswith
regard to technical and non-technical rate changes. Dueto thefact that
thetime period examined included the 1992-1993 currency crisis, and
that the Bundesbank cameunder political pressureto reducerates, Kaen
et a. (1997) specifically examines the downward movementsin rates
during thisperiod. The authors propose the hypothesisthat dueto the
political background the markets may have reacted negatively to rate
decreases during this period. The results do not however support the
premisethat themarketsviewed theseinterest rate cutsasan indication
that the Bundesbank’ s resolve concerning inflation was weakening.

Inadditiontotheliteraturethat has analyzed discount rate changes,
thereisalargeliteratureto have examined theimpact of market interest
rates on security prices. While consistent evidence is to some degree
lackingin earlier studies, articlessuch as Sweeny and Warga (1986) do
find evidenceto support the hypothesisthat certaintypesof firms, such
asbanks, are sensitiveto interest rate movements and that interest rate
riskispriced.? Morerecent studieshave utilized time-varying modelsto

1. Examples of such studies include Flannery and James (1984) and Choi, Elyasiani and
Kopecky (1992).

2. Other examples of studies to have examined this issue include Stone (1974), Lynge
and Zumwalt (1980), Scott and Peterson (1986) and Bae (1990).
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alow for variability inthesensitivity of security pricesto systematicrisk
factors. Kaneand Unal (1988) find that the sensitivity of bank stocks
tointerest rate changesistimevarying, resultsconfirmed by Y ourougou
(1990) who compares and contrasts periods of relative interest rate
stability and volatility. The study findsthat during periods of relative
stability neither banksor industrial firmsdisplay significant sensitivity to
interest rate changes. However, the bank stocks do react significantly
during periods of relativevolatility. Further studiesto have examined
this issue include, Kwan (1991) who reports that bank stocks are
influenced by unanticipated shocks in interest rates, and Choi et al.
(1992) and Westmore and Brock (1994) who both extend the existing
literature by incorporating foreign exchange rate exposure into their
analysis.

A number of recent articleshaveutilized ARCH based modelsinan
attempt to capture the time-varying nature of the sensitivity of bank
stocks to market rates. Song (1994) finds that both the market and
interest raterisks of banksdo significantly vary, findings supported by
Flannery et a. (1997), who also report that conditional interest rate
volatility isasignificantinfluence. Elyasiani and Mansur (1998) utilized
aGARCH-M model on asample of monthly returnsfor 56 US banks.
The results show that both the levels and volatility of interest rates
significantly impact on thefirst and second moments of bank stocks.?

Whilethisstudy isprimarily concerned with the potential priceimpact
of interest rate changes by the Bundesbank, due to the use of a non-
German sampleof firmstheresultsarea so of interest in the context of
the literature to have examined the relative integration of European
equity markets. A growing number of studies have examined the
rel ationships between different European markets, particularly in the
light of monetary union and the potential impact that this may have on
thedegreeof integration between European capital markets. Ingeneral,
despite the existence of the single market and more recently the
introduction of the Euro, empirical evidencehasprovided littleevidence
of common movements or influences. Fraser et a. (1994) and Espitia
and Santamaria (1994), both found little evidence of common
movements, theresults supporting thefindingsof Eunand Shim (1989),
finding that American and Japanese factorsweremoreinfluential than

3. Seealso Neuberger (1994).
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European factors. These results also aid weight to those studies that
have assessed therel ativeimportance of national andindustrial factors
across European stocks. Articlessuch as Drummen and Zimmermann
(1992) and Rouwenhorst (1999) havefound that country specificfactors
dominate. Any evidence in favor of the hypothesis of co-movement
between European markets has tended to be have utilized causality or
GARCH basedtests. Kanas(1998) analyzed the Frankfurt, London and
Parisboursesusing daily dataover the period 1984 to 1994. Employing
an Exponential GARCH model the author found reciprocal volatility
spilloversbetween London and Parisand between Parisand Frankfurt,
and uni-directional; spilloversfrom Londonto Frankfurt. Inaddition, the
resultsindicatethat the spillovers have becomemore prominentinmore
recent years.

[11. Data Requirements

The primary rates under the German monetary system were the
Discount and Lombard rates. The discount rate was the lowest rate at
which the Bundesbank lent to the German banking sector and was
viewed as a permanent source of financing. The Lombard rate was
moresimilar tothe mechanismsavailablein marketssuch asthe United
States, asit was an emergency facility. Inaddition to thetwo primary
ratesthe Bundesbank al so used repurchase agreements. Duetotheuse
of the repo rate this article examines whether movements in the repo
rate had a significant impact on the price reaction to changesin either
of thetwo primary rates. Intotal 29 German rate changesare examined
inthisarticle, withthelast taking placein April 1996. Out of the29rate
changes, on eighteen occasions both the Discount and Lombard rates
were changed, while in the remaining eleven cases, seven saw the
discount rate atered, with four separate Lombard rate movements.
Table 1 and figure 1 report the changes in the two rates and state
whether therewasachangeintherepo rate duringtheweek prior tothe
Discount or Lombard rate change.

Inadditionto the primary analysisof non-German banks, thisstudy
also examinesthe general equity marketsin each of the seven markets,
andfor comparative purposes, re-examinesthe pricereaction of German
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TABLE 1. Bundesbank Rate Changes, 1987-1998

Event Date Discount Rate Lombard Rate Repo change
(from prior week)

December 4, 1987 25 45 No Change
July 1, 1988 3 45 0.25
July 29, 1988 3 5 0.25
August 26, 1988 35 5 No Change
December 16, 1988 35 55 0.65
January 20, 1989 4 6 No Change
April 21, 1989 45 6.5 0.35
June 30, 1989 5 7 -0.05
October 6, 1989 6 8 0.475
November 2, 1990 6 85 0.025
February 1, 1991 6.5 9 No Change
August 16, 1991 7.5 9.25 0.10
December 20, 1991 8 9.75 No Change
July 17, 1992 8.75 9.75 No Change
September 14, 1992 8.25 9.5 No Change
February 5, 1993 8 9 -0.01
March 19, 1993 75 9 No Change
April 23,1993 7.25 8.5 -0.02
July 2, 1993 6.75 8.25 -0.01
July 30, 1993 6.75 7.75 -0.20
September 10, 1993 6.25 7.25 No Change
October 22, 1993 5.75 6.75 No Change
February 18, 1994 5.25 6.75 No Change
April 15, 1994 5 6.5 -0.03
May 13, 1994 45 6 -0.06
March 31, 1995 4 6 No Change
August 25, 1995 35 55 -0.06
December 14, 1995 3 5 No Change
April 18, 1996 25 45 No Change

banks and general equities to the same events. The rationale behind
examining the general equity marketsisthat dueto the period examined,
andin particular theinclusion of theERM crisisof 1992 and 1993inthe
sampleperiod, theimportance of Bundesbank rate changeswasof such
amagnitudethat itislikely that overall equity marketswereaffected as
well as bank stocks.
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FIGURE 1.—Bundesbank Discount & Lombard Interest Rate Changes

We analyze the reaction of atotal of 37 banks, with aminimum of
threeinstitutionsineach market. Thecriteriafor inclusionwasthat the
bankswereof arelatively large capitalization, were actively traded with
price changes observed on each trading day and were continuously
traded throughout the analysis. While this criteria may lead to the
potential for survivorship bias, it can be argued that the use of well
established large capitalization banks providesan opportunity to examine
thoseinstitutionsthat have substantial international operationsand are
therefore perhaps more likely to be influenced by changes in
Bundesbank policy. It should likewise be noted though that the use of
such asamplemight perhapslead totheresultsnot being representative
for smaller morelocalized banks and that the results may overstatethe
general impact onall financia ingtitutions. For thegeneral equity indices,
we analyze the primary equity market in each country, except in the
casewheresuchanindex wasunavailablefor thewhole sampl e period.
In such cases we use the Datastream Market Index for that market.*

V. Response of General Equity Markets

Thefirst series of empirical tests examine to what degree the general
equity indices under consideration were affected by movements in

4. Table Alinthe appendix details all of the banks and indices used in this study.
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German interest rates. The tests consist of OLS regressions of the
followingformfor each of the seven markets, in additiontothedomestic
German market.

RE, = a; + 1(DU) + 5,(DD) + f5(LU)

(D
+ fuLD) + p(DLU) + f5(LDU) + &,

where RE is the daily return on the equity index, DU is a dummy
variable indicating that the discount rate was increased, DD indicates
that the discount rate was reduced, LU and LD are corresponding
dummy’ sfor theLombard rate, while DLU representsdateswhen both
ratesroseand DLD indicatesthat both rateswerereduced. Thedummy
variableswereusedinrelationto atwo-day event window around each
announcement. The two days include the date the rate change came
into effect, and the day prior to this. This stance was adopted as the
Bundesbank may have announced the rate change prior to the close of
markets, with the rate change coming into effect thefollowing day. It
would beexpected that whenratesfall stock priceswould seeapositive
response and vice-versa.

Table2reportstheresultsfrom equation 1, withtheresultsshowing
that very few of the coefficients are statistically significant at
conventional levels. The results for the German equity market are
broadly in line with those reported by Kaen et al. (1997), with the
German market reacting significantly, and with the anticipated sign, to
changesin the discount rate only and for those event dates when both
the discount and Lombard rates are changed. However, as with the
Kaen et al. (1997) study, the market does not react to the same degree
when only the Lombard rate is changed. In the previous study a
significant result was obtained when the Lombard rate was reduced,
whileinthisarticlethereverseistrue. It should however be noted that
there were only four occasions on which only the Lombard rate was
altered, out of atotal of 29 rate changes. Theresultswithregardto the
other European markets see only six significant coefficients out atotal
of 42, however all six coefficientsare of theexpected sign. The Spanish
market sees significant negative responsesto increases in the discount
rate and when both rates are increased. In addition the Dutch reacts
significantly to discount rate rises, while UK market responds to
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combinedincreasesinthetworates. Itisperhapssurprisingthat two of
themarketsreact significantly to reductionsintheLombard rate, France
and the Netherlands, when neither reacts in a similar manner to
reductionsin the discount rate or when both ratesfall simultaneously.
Again, thesmall number of Lombard only rate changesmay beafactor
inthesefindings. It isnoticeablethat the three marketsthat produce a
statistically significant F-statistic are those who were the most stable
members of the ERM, namely France, the Netherlands and to alesser
extent Spain. Itishowever perhapssurprising that despitetheinclusion
of the ERM crisis period in the sample, none of the seven markets
significantly react to events when the discount rate is reduced. For
comparative purposes we run a similar regression for each markets
domestic rate changes.

RE, = a + 1(DU) + B(DD) + g, )

where DU is adummy variable indicating that the domestic rate was
increased and DD indicates that the rate was reduced. As with the
Bundesbank rate changesasimilar two-day event window isused. The
results are reported in table 3 and it is evident that there are very few
significant results in comparison to both the German results reported
previously and in previous studies from markets such as the United
States. Out of atotal of 14 coefficients, seven are significant, however
all areof thecorrect sign. Itisof interest that the Dutch equity market
doesnot respond significantly to changesin the domestic discount rate.
Thisis perhaps due to the fact that the Netherlands was the strongest
member of the ERM with Germany, and |ooked moretowards German
rate changes, a hypothesis supported by the results already discussed.
Inaddition, the mixed resultsfrom the other marketswoul d al so suggest
some use of the Bundesbank rate changes by the market for
informational purposes.

Inorder to moreclosely examinethe pricereaction to specific event
dates we al so examine the price impact through the use of cumulative
abnormal returns. We define the normal return for equities as the
average daily return over an estimation period of 200 days, starting 15
days prior to the rate change. In the case of rate changes occurring
closetogether, the 30-day period around each rate changeis excluded
for the purposes of calculating the normal returns. Thetwo-day CARs
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TABLE 3. Thelmpact of Domestic Rate Changes on General Equity Indices

Country o; A 5>
Denmark 0.0404*** —0.3950** 0.0120
France 0.0328 -0.3176 0.2239*
Italy 0.0201 —0.8463*** 0.5227***
Netherlands 0.0507*** -0.3133 —0.0010
Spain 0.0447** —0.4842** 0.1559
Switzerland  —0.1987 —-0.2801* 0.1998**
UK 0.0348** —0.2999** -0.0317

Note: Table 3 tests for the price reaction of general equity indices to changes in each
markets domestic interest rate. *Indicates significance at a 1% level, ** at a 5% level and
*** at a1% level. The following model was used:

RE; ;= ¢; + f1(DU) + f,(DD) +"

where RE is the daily return on the equity index, DU is a dummy variable indicating that the
rate was increased and DD indicates that the discount rate was reduced. The dummy variables
were used in relation to a two—day event window around each announcement.

are tested for significance using the following t-statistic.

_ CAR
t= sEvk ®)

where kisthe number of observationsin the event period and SE isthe
standard error of the CAR, which can be defined as:

Jm TZ R-RY (4)

Aswiththe OL Stests, the empirical findingsreported intable4 would
suggest that whilethe movement of German interest ratesdid not have
aconsistently significant impact on stocksin other European markets,
there are arelatively large number of significant results. In addition,
across the seven markets the number of significant responses do not
tendto differ substantially fromthat in Germany itself. German stocks
significantly responded on 10 occasions, however, three of these CARs
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were of the ‘wrong’ sign. Of the remaining markets a total of 57
significant results were found, out of a possible total of 203 events.
Wheat isof greater noteisthat 54 of the 57 significant CARswere of the
anticipated sign. Theresultsdo tend to support the hypothesisthat the
non-German markets were selective in terms of the rate changes to
which they responded to and that the response differed across markets.
Aswould be expected a large number of the significant findings are
clustered around the ERM crisis of 1992-1993 and other key events.
Oneexampleisthefirst event date examined, December 4, 1987, which
was just after the October 1987 crash. Of the eight markets analyzed,
only Denmark and UK did not report significantly positive CARsfor this
date. Withregardtothe ERM crisis, atotal of 26 significant CARsare
reported for the other European markets, in addition to four for the
German market itself, with only one of the 30 seeing aresponsein the
‘incorrect’ direction.

It isalso apparent that different markets responded significantly at
different stages of the crisis, the most obvious case being Britain. The
threerate changes prior to and at thetime of UK’ swithdrawal fromthe
Exchange Rate Mechanism are all significant, however, after UK had
suspended itsmembership British stocksdo not react significantly to any
further change in Bundesbank rates. It of interest however, that Italy
did not fit in with this pattern and continued to be affected after the
suspension of theLira smembership. Intermsof the general reaction,
whilehardto generalizetheseresults, itisof interest that Denmark and
UK, the two EU members who did not subsequently participate in
monetary union, havethefewest number of significant responses, with
four and seven significant CARs respectively. In addition, the period
after theERM crisisseesboth countriesonly significantly react oncein
the expected direction to German rate changes. In contrast, those
member stateswho remained committed to the Euro continued to seea
number of significant responsesafter therel axation of theERM bands.
Itisof interest that Switzerland while outside of both the ERM and the
EU, saw nine significant price responses, with eight being of the
expected sign. It wouldthereforeappear that despitethelack of formal
linkswith Germany through the EU, theimportance of Germany to the
Swiss economy led to market information transfers.
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V. Response of Bank Stock Portfolios

The empirical tests on the bank stocks take a similar format to those
conducted onthegeneral equity markets. Initially, anequally weighted
portfolio of the abnormal returns of the bank stocksin each market is
formed, while the following regression is then run on each of the
portfolios to assess the price impact on the banks.

K
R =a; +BRE;, +Zlyj,ka,t t&. ©)

where R . isthe return on the equally weighted portfolios, RE; ; isthe
return on the respective market index and D, , is a dummy variable
equaling unity during each 2-day event period and zero otherwise. The
bank abnormal returnswere cal culated on thebasisof thegeneral equity
market being thenormal return. Theuse of amarket model isdesigned
to remove the systematic portion of the returns and thus reduce the
variance of abnormal returns, leading to a more accurate estimation.®
The use of thistype of model isjustified on anumber of points. The
standard assumptions of event methodology arelikely tobeviolated in
circumstances such as those analyzed in this study, as the return
residuals are unlikely to be identically and independently distributed
acrossfirmsinthesameportfolio duetodifferinglevelsof firm specific
risk. Therefore, the problem of cross-sectional heteroscedasticity is
likely to exist. In addition, thereis astrong possibility of correlation
between thesameday returnsof firmswithinthe sameindustry, leading
to potential contemporaneouscorrelation of residuals. Themodel used
takesaccount of both theseissuesinthe estimation process, permitting
more consistent estimates and more robust inferences. The method
employed aso aids in counter-acting other methodological problems
caused by the presence of clustering. Clustering occurs when several
securities have event dates at, or around, the same time, and hence
event windows overlap or cluster. While in most event studies this
would be quiterare, itisan obvious occurrencein this case, with all of
the events being common to al firms. The presence of
heteroscedasticity is corrected using the Hansen-White method.

5. SeeMacKinlay (1997).
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The results of the bank portfolios CARs are contained in table 5.
Whileit may initially appear that theimpact of rate changesisfar more
influential than onthegenera stock indicespreviously examined, thisis
not as clear when the direction of the price response is taken into
account. It would be broadly expected that there is an inverse
relationship between rate movements and stock prices, however, it
should be stated that this is dependent on the specific position of the
bank. AsFlannery (1983) argues, if banksareableto hedgeinterest rate
exposure through the matching of the duration of their assets and
liabilities, the long-run position of the institution should remain
unaffected. Therefore, theinversere ationship between stock pricesand
interest ratesis not as clear as with general equities. However, asthis
study aimsto examinethe cross-border impact of Germaninterest rate
movements, theanalysisisbased more on new information to the market
rather than a direct impact on the institutions operation.

Out of atotal of 203 events 97 coefficients are significant for the
non-German bank stocks. However, while 57 do display an inverse
relationship, theremaining 38 do not, indicating either that bankswere
fully hedged against interest rate movements or that the German rate
changesdid not provide new information for theshareprice. Aswiththe
stock index results, significant coefficientstend to cluster around key
events, the prime example being the ERM crisis. Inaddition, whilein
theanalysisof thenon-financial firmsthere appeared to bearel ationship
between the response and the status of the country in the ERM, this
hypothesisis not as clear with the bank stocks. British banks reacted
significantly, and inthe expected direction, onthefour datesfollowing
Sterling’ s suspension from the exchange rate mechanism, while no
significant resultswerefound on these datesfor the general UK equity
market. It would therefore appear that the results do support the idea
that the financial markets did take into account the relevance of the
announcement in determining the price response, with the financial
institutions remaining exposed to changes in German interest rates
despite UK's departure from the ERM and the lack of dependency on
Germaninterest ratesmovementsin relation to Britain’ sexchangerate
and interest rate policies.

Other factorsthat would appear to support theview that information
transfers were taking place include the low number of significant
responses, especially of the anticipated sign, for markets such as
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Denmark. While the Danish banks did respond significantly on 11
occasions, only two of theseevent dates saw the pricereactionbeingin
an inverse direction to the interest rate movement. In contrast, the
French banking sector saw 14 significant coefficientsintheanticipated
direction, only dlightly behindthefigureof 16 for Germanbanks. UK is
perhapsdightly unusual inthisregard with ahigh number of significant
results, and of those with the expected response, with 14 inverse
responsesout of atotal of 19 total significant coefficients. Aswiththe
general equity markets the Swiss market sees a large number of
significant results despite not being a member of the EU.

Thebank portfolioresultsal so highlight theadvantage of analyzing
thegeneral equity marketsinadditiontothefinancia ingtitutions. Ona
number of occasionsthebank portfoliosdo not respond significantly to
what would have appeared to be key events, however, the general
equity markets do see such aresponse. A prime example of such an
occurrence is September 14, 1992, which was one of the key dates
duringthe ERM crisiswhen UK and Italy suspended their membership
of theERM. Despitetheimportance of the Bundesbank’ sreduction of
both the Discount and Lombard rateson thisdate, only German, French
and Spanish banks reacted significantly to the news. However, when
these results are compared with those for the general equity marketsa
potential cause becomes apparent. The same interest rate move saw
significant positiveresponsesindl of thegenera equity marketswiththe
exception of Denmark. Dueto the use of the general stock marketsas
thenormal return for the bank portfolios, the strong upward movement
inthe general market by definition reducesthelikelihood of obtaining
significant results for the bank portfolios. Therefore, what initialy
appearsto be an unusually small number of significant resultsfor the
bank portfoliosshould beviewedinlight of thefact that on anumber of
occasionsthe general equity market did respond significantly and that
movement would reduce the number of significant findings for the
banks.®

6. Additional tests were also conducted examining the impact of rate changes in the
seven non-German markets. These tests examined both the domestic response to rate
changes and the response in other European markets. The results are available from the
author. The findings show that in the majority of cases there is less evidence of information
transfers with domestic rates and other non-German rates in comparison the evidence
reported in relation to Bundesbank policy. The only market that sees a similar number of
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TABLE 6. Symmetry of Response to Bundesbank Rate Changes

Country o; A 5>
Germany 0.8260*** 0.0448 0.1340
Denmark 0.3550** 0.1465 0.0833
France 0.5993*** -0.0185 0.3490
Itay 1.2150** -0.8019 -0.7983
Netherlands 0.3930*** 0.1508 0.0770
Spain 0.2600** —0.0438 0.32667**
Switzerland 0.4580*** -0.2118* -0.1430
UK 0.6080*** -0.2088 0.2353

Note: Table 6 tests for the symmetry of responses in the bank stocks to Bundesbank
rate increases and decreases. We regress the absolute values of the 2—day abnormal returns
on a dummy variable that takes the value of unity if the rate was increased. The second
dummy variable is used to signify the period aroynd_the ERM crisis. The modd can be
represented as by: AR, = a; + f4(Dy) + B,(Dy) 4 Indicates significance at a 1% level, **
at a5% level and *** at a 1% level.

V1. Symmetry of Response

Thefinal sectionof theempirical analysisexamineswhether thereaction
of the bank stocks was conditioned in relation to the direction of the
change in German interest rate, in effect, whether the response was
symmetrical. We use the absolute values of the abnormal returns for
each two-day event period and regressthem against adummy variable
that takes the value of oneif the German rate wasincreased. We also
includeadummy to take account of the ERM crisis. Kaenetal. (1997)
performed asimilar analysis, finding that German bank stocksdid react
asymmetrically, with larger responses to interest rate decreases. The
analysis, reported intable 6, provideslittle evidence of such aresultin
the context of the current study. Of the eight markets examined, only

significant price reactions in the domestic case is UK. The UK case aso highlights the
apparent importance of Germany within the ERM, with the majority of significant
responses to domestic rate changes occurring either prior to Britain joining the ERM, or
following its suspension. The only case where non-German rates appeared to have a
significant cross-border impact tended to be on those dates that coincided with a change in
German rates.
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Spain sees a significant coefficient, with the finding in line with the
results reported by Kaen et al. (1997). Such aresponse would not be
surprising due to the importance of the ERM crisis. It is however, of
interest, that in contrast to the Kaen et al. (1997) study, significant
findings were not found in relation to the German banks.

In order to test whether the reaction of both the equity marketsand
the bank stockswasinfluenced by prior events, we examinetheimpact
of changesin both the German Repo rateand changesin each countries
discount rate. Interms of the Repo rate we test whether the markets
anticipated changesintheofficial ratethrough changesinthe Reporate
in the week prior to any of the German Discount or Lombard rate
changes. Wetakethe absolute values of the abnormal returnsfor each
two-day event period and regress them against adummy variable that
takesthevalue of onewhen therewasno changeinthe Reporateinthe
week prior, and zero otherwise. Werunsimilar testsinrelationto each
markets own discount rate. Two such testsarerun. Thefirst model’s
dummy variableindicateswhether the domestic markets discount rate
was altered in the week prior to the German rate change, whilein the
second case we analyze whether Bundesbank rate changes altered
expectations with regard to domestic rate changes. This second test
may aid in explaining why the non-German markets appear to be more
sensitive to German interest rate changes than domestic interest rates.

The results are reported in tables 7 through 9 and reveal that with
only one exception none of the coefficients are significant. Table 7
examines whether the response in the bank stocks was conditioned by
changes in the Repo in the week prior to the change in either the
discount or Lombard rate. In none of the eight casesisthe coefficient
significant, including the case of Germany, which is contrary to the
findings of Kaen et al. (1997). These findings would indicate that
investors did not condition their expectations vis-a-vis changesin the
reporate. Table8examinesthe scenario when the Bundesbank altered
rates prior to adomesticinterest changein the seven other markets. As
with the Repo analysis, in none of the cases is the beta coefficient
significant. Table9reversesthe preceding analysisto examinethecase
where domestic interest rate changes were altered in the week prior to
thechangein Germanrates. Inthiscase UK doesprovideasignificant
coefficient, indicating that in Britain’ scase expectationswith regard to
German rates were influenced by prior changesin UK base rate.
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TABLE 7. Validity of Repo Rate Changes

Country s T-Statistic
Germany 0.2089 0.6926
Denmark -0.2291 -1.3110
France -0.3018 -1.3610
Italy 0.5254 0.8299
Netherlands -0.0522 —0.3928
Spain 0.1161 0.9731
Switzerland -0.1080 -1.0480
UK —0.1045 -0.5293

Note: Table 7 tests whether expectations in the response of the bank stocks was
conditioned by changes in the German repo rate in the week prior to the discount or
Lombard rate change. We regress the absolute values of the 2—day abnormal returns on a
dummy variable that takes the value of u*nlity_if the repo rate did chan%e. The nlgdel canobe
represented by: AR , = ¢ + fy(Dy) +o ndicates significance at a 1% level, ** at a 5%

level and *** at a 1% level.

TABLE 8. Validity of Bundesbank Rate Changes on Domestic Rate Changes

Country s T-Statistic
Denmark —0.5649 -0.9314
France —-0.1565 —0.3907
Italy 0.2698 0.4528
Netherlands 0.8242 1.4557
Spain 0.4047 1.2987
Switzerland 0.1599 0.2333
UK —0.2558 —-0.2930

Note: Table 8 tests whether expectations in the response of the bank stocks to changes
in their domestic rate was conditioned by changes in either the German discount or Lombard
rate in the week prior. We regress the absolute values of the 2—day abnormal returns on a
dummy variable that takes the value of urlity if German rates did change. The model can
be represented by: AR, = g + f(Dy) 43 Indicates significance at a 1% level, ** at a 5%

level and *** at a 1% level.
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TABLE 9. Validity of Domestic Rate Changes on Bundesbank Rate Changes

Country I3 T-Statistic
Denmark 0.0749 0.2872
France -0.1598 -0.6283
Italy —-0.3548 -0.2810
Netherlands 0.0066 0.0373
Spain -0.1368 —-0.7862
Switzerland 0.0677 0.5799
UK 0.5938** 2.2506

Note: Table 9 tests whether expectations in the response of the bank stocks to changes
in German rates was conditioned by changes in each markets domestic rates in the week
prior. We regress the absolute values of the 2—day abnormal returns on a dummy variable

that takes the value of unity if the dom*eﬂic_ discount rate did change. The m*cldel canobe
represented by: AR, = g, + f5,(Dy) 4" Indicates significance at a 1% level, ** at a 5%

level and *** at a 1% level.

VI1I. Concluding Comments

Theresultscontainedinthisarticlemakeintriguingreading. Whilemuch
of theempirical analysismakesgenerlizablefindingshardtomake, itis
apparent that to some degreeinformation flowsacross Europe do occur
with regard to Germaninterest rate changes. Inparticular, theanalysis
of individual rate changesshowsthat not only do non-German banksand
equities react to Bundesbank policy, but that the markets appear to
differentiatewithregard to theimportanceof ratechanges, bothinterms
of themarket concerned and financial ingtitutionsand equitiesin general.
The results would therefore support the hypothesis of cross-border
information flowsand confirm theimportance of the Bundesbank inthe
ERM andinthelead up to monetary union. Thefindingsareconfirmed
by the fact that in most cases non-German banks have a tendency to
react more strongly to German interest rate changes than to domestic
rate changes or to other foreign rate changes.
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