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Abstract

In this study, we seek to better understand therest rate pass-through
in five Central and Eastern European countriese-Gaech Republic,
Hungary, Poland, Slovakia and Slovenia, the CEP&:. pass-through
estimates for several retail rates are generallietahan those reported
in the literature, given the absence of cointegrabetween policy rates
and long- or even short-term market rates. In audithe pass-through
has been declining over time in the CEE-5, and ngaathat it is likely
to decrease further in the future. Finally, the spdsough appears
similar in the CEE-5 than in Spain and is highemtlin core euro area
countries. Hence, euro adoption by the CEE-5 waoldurther increase
heterogeneity within the euro area with regardhi interest rate pass-
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with respect to the reaction of prices and outguimonetary policy
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1 Introduction

In order to ensure price stability, it is esserfmalcentral banks to have a genuine and precise
understanding of how fast and to what extent a @han their interest instrument modifies
inflation. In particular, it is crucial to assesteather or not the pass-through from monetary
policy rates to long-term market and retail rakesamplete, as this is the first building block
for the monetary transmission mechanism. If therggt rate pass-through is not complete,
the impact of monetary policy actions through thledd, interest rate or exchange rate
channels will be considerably attenuated. Agaih& backdrop, a large amount of research
has been dedicated to the interest rate pass-thiougdustrialized countries: it is generally
found to be incomplete and to react sluggishlyhanges in the policy rdte

The interest rate pass-through is of particulagregdt in transition economies because retail
rates started to be governed by market forces aitdy the introduction of two-tier banking
systems in the late 1980s and early 1990s and leecacneasingly market driven with
advances in financial market reforms. As a consecgieand not surprisingly, the pass-
through in those economies is generally found twobee stronger over tireln this paper,
we contribute to this subject for the CEE-5 by anty looking at the relationship between
monetary policy rate, on the one hand, and mametetail rated on the other hand, but also
by studying the whole chain of transmission runriragn the policy rate via market rates to

bank retail (deposit and lending) rates in a maliate Vector Autoregression (VAR) setting.

Our results indicate that the interest rate passitih is generally lower in transition
economies than suggested by previous researchit Yethigher than in core euro area
countries (such as Austria and Germany), while doatomparable to that observed in
catching-up euro area countries such as Spain. &Wilkw to the future adoption of the euro
in the CEE-5, this finding has important implicatso the euro area would not grow more
inhomogeneous with respect to the monetary trarssomsnechanism. This is backed by the
finding that the interest rate pass-through has loeelining over time and - as we argue - is
likely to continue to do so in the future.

!See e.g. DeBondt (2005) and Sander and Kleime@&4@) for euro area results.

“See e.g. Horvéath, Kreké and Naszddi (2004) for HmgOpiela (1999), Chmielewski (2003) and Wréhed a
Pawlowska (2002) for Poland; Crespo-Cuaresma, EagaitReininger (2004), Sander and Kleimeier (2004b)
and Tieman (2004) for a number of CEE countries.

% We try to answer the questions whether pass-tirduam the monetary policy rate via market ratesetail
rates is complete in the long-run, whether the lassigh is different in different segments of teame
economy (households vs. non-financial corporatéosexr short term vs. long term), whether theredexce of
convergence/divergence across countries and awer dnd whether the direction of a change in theatzon
policy rate (increase or decrease) have an impathe@short-term adjustment?
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The remainder of this paper is structured as fato®ection 2 deals with theoretical and
empirical issues related to the interest rate gassigh. Section 3 outlines the estimation
techniques and Section 4 presents the resultsangares them with those reported in earlier
studies. Section 5 analyzes possible future chaimgéise pass-through. Finally, Section 6

gives some concluding remarks and draws policy losians.

2 Interest Rate Pass-Through
2.1 The Two Stages

The interest rate pass-through can be decomposedwo stages. The first stage measures
how changes in the monetary policy rate are trattsdhto short- and long-term market rates,
while the second stage describes how changes imanket rates influence bank deposit and

lending rates.

The first stage is to a large extent influencedthey stability of the yield curve: If the term
structure, whatever its form may be (negative itpe@ sloping), remains stable over time,
the pass-through from policy rates to market ritesaid to be proportionafeHowever, any

twist in the yield curve can change the size ofptass-through.

The cost of funds approach (DeBondt, 200%bis the best way to describe the second stage of
the interest rate pass-through, i.e. the connetteaween market rates on the one hand, and
bank deposit and lending rates of comparable mgton the other hand.

In general, several factors make sure that madéesrare passed onto retail rates. For loan
rates, the link to market rates is secured by #uot that banks rely on the money market to
fund (short-term) lending. This is in the same whiat deposit rates, which represent the cost
of loans, should be reflected in loan rdtes. the same time, yields on government securities
can be viewed as opportunity costs for banks. Tekps maintain the link between, for

instance, government bond yields and loan ratésngler maturity.

The connection between market rates and deposi ratwarranted by the possibility that
households and the non-financial corporate se@orhold their financial assets not only in
bank deposits, but also in government securitiesoofiparable maturity. In addition, banks

* In this case, changes in the policy rate will léad shift in the yield curve.

® The form of the yield curve may be determined dyrffactors: a.) a liquidity premium implies fomig-term
rates. b.) Second, market segmentation of shart-tand long-term interest rates. c.) expectationgiterm
interest rates can be computed as the averagepetcd future short-term interest rates d.) expiects of
future exchange rate, in particular with strongtipgration of foreign portfolio investors varyingcrass the
maturity segments.

®Provided that the volatility of the credit risk preim embedded in loan rates is stable over time.
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can rely on the money market instead of depositfufading loans, which can also lead to an
equalization of deposit and money market rates.

The assumption of a stable yield curve makes isiptesto take a shortcut by looking directly
at the relationship between policy rates and rétiposit and loan) rates. This approach is

referred to as theonetary policy approach (Sander and Kleimeier, 2004a).

The alternative transmission routes from policyesato retail rates and the ensuing

empirically testable relationships are shown ingdbbelow.

Table 1: Testable Relationships

Monetary Policy Approach
Policy rate— short-term/long-term deposit rate
Policy rate— short-term/long-term lending rate
Cost of Funds Approach
1% stage: yield curve
policy rate— 1m MMR — 12m MMR/T-bill rate— G-bond rate
2™ stage: cost of funds

a) Im MMR / 12m T-billMMR— short-term deposit rate> short-term loans (long- term loan rate)
b) 1Im MMR / 12m T-billMMR— short-term loan rate (long-term loan rate )

c) GB rate— long-term deposit rate> long-term loan rate

d) GB rate— long-term loan rate

2.2 Reasons for Incomplete Interest Rate Pass-Thrgh

The pass-through from market rates to retail retesowever, not necessarily proportionate.
If the elasticity of demand for deposits and foarle to the deposit and the lending rate,
respectively, is lower than 1, the pass-through rbhagome disproportionate. Imperfect
substitution between bank deposits and other mamaket instruments of the same maturity
(e.g. money market funds or T-bills) and betweenkbl@nding and other types of external
finance (equity or bond markets) may cause demé&sdi@ty to be lower than unity. Weak

competition within the banking sector (i.e. amoranks) and in the financial sector (i.e.
between banks and non-bank financial intermediprieduces the sensitivity of the demand
for deposits and loans to the interest fatdigh switching costs may also lead to lower

demand elasticit$.

"The competition effect is more important for depoates than for lending rates, given that the farare less
affected by asymmetric information problems (Saradet Kleimeier, 2004a).

® The pass-through can also be amplified , i.e.ighen than unity, if banks charge higher intereges in an
attempt to offset the higher risks resulting froeymmetric information (adverse selection and mbesdard)
rather than reducing the supply of loans (DeBoR@65). An increase in the general interest ratel lmises the
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Macroeconomic conditions influence the size ofghes-through, too. It is generally observed
that during periods of rapid economic growth, ieasier for banks to pass on changes in the
interest rate to their lending and deposit ratesefa Higher inflation rates also favor more
complete and more rapid interest rate pass-throgigen that prices may be adjusted more
frequently in a double-digit or high inflation enenment. By contrast, higher interest rate
volatility (mirroring higher macroeconomic instabjland uncertainty) weakens the interest

rate pass-through, given that banks wait longesrieethanging their rates.

The pass-through can be not only incomplete inlahg run, but also sluggish in the short
run. The reasons for this are manifold: First, atijljent or menu costs can cause banks to
react sluggishly to changes in the market ratesoi®& the maturity mismatch of banks’ loan
and deposit portfolio influences the way in whitleyt adjusts their lending raté&he more
long-term loans are covered by long-term depo#its)ess pressure banks feel to adjust their
lending rates, given that their liabilities areslesensitive to market rates (Weth, 2002).
Finally, given the long-term relationships of bar(especially universal banks) with their

customers, they may want to smooth interest raaegés.

3 Estimation Techniques
3.1 Single Equation Approach

The empirical literature concerned with analyzihg interest rate pass-through usually relies

on generalizations of the following bivariate ercorrection model:

O =pu+p(il, —u-p4-)+ ik +¢ (1)
wherei andi’ are the retail (or market) rate and the monetaticy rate, respectivelys
stands for the long-run pass-through. Instead afingple OLS, we use two alternative
methods to estimatg: 1.) Dynamic Ordinary Least Squares (DOLS) as psep by Stock

and Watson (1993), which accounts for the poteeti@ogeneity of the monetary policy rate
by incorporating leads and lags in first differencd the regressor. 2.) A standard ARDL
model as suggested by Wickens and Breusch (1988).

average burden of interest payments and thus ngdessan upward adjustment of the risk premium for
asymmetric information. The same argument apptiesriall banks: they find it more difficult to ohtagxternal
financing owing to asymmetric information problemisis is why they have to pay a risk premium onirthe
deposit rates to attract sufficient amounts of @@ppconsequently, they also require a premiurtheir lending
rates (Gambacorta, 2004).

®Note that maturity in this context refers to theipe of interest rate fixation (i.e. the intervadtiveen the
adjustment dates of interest rates of a loan oosiepontract), not to the duration of the loardeposit contract
between initial payment and full repayment.
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We assess the existence of cointegration of thestaonpolicy rate i(” ) with retail rates (%)
by relying either on residual-based cointegratiestd for DOLS (Engle and Granger, 1987)
and on the bounds testing approach (Pesaran, 8tismith, 2001) for the error correction

representation of the ARDL model.

We also look at the issue of asymmetry in the plassigh. One can hypothesize that a) the

speed of adjustmentg) to the long-run relationship and b) the shortaedynamics are

different depending on whether the monetary polatg increases or decreases, which leads
to the following specification:

| m
AitR =1 (AitFi1 < O) ,U1 + pl(itFil —H— ﬁitp—l) + ZO_intFij + ZﬂAitR:jj| +
L j=0 i=1

- )

| m
+L- 1A, <O)| i, + oo (i, — = BT ) + D 0 + ZZ,-AiE,} + &,
j=0 i=1

where | (+) is an indicator function taking value 1 if the angent is true and zero otherwise.
A simple test for symmetry is then given by the ebtt for the following

restrictionsp, = p,;0, =¢;;¢ = ¢, for all j. A rejection of the null indicates that there is

asymmetry in the speed of adjustment and/or intgkom dynamics depending on the
direction of the change in the policy rate. We testh separately and jointly for the two types

of asymmetried?

3.2 Multivariate Approach

The interest rate pass-through can be viewed dmia of pairwise links: policy rate — 1m

MMR; 1m MMR - 12m T-bil/MMR rate;12m T-bil/MMR ree — Government bond yield —

long-term deposit rate — long-term lending ratee (sgble 1). Using a cointegrated VAR
framework (Johansen, 1995) makes it possible tbyamahe many pairwise relationships in a
single system. Fully-fledged transmission from @plio retail rates would imply that there

would be 4 cointegration relationships in the pnegeof 5 interest rate series, so that

Yhether the asymmetric behavior of the market iatattributable to the deviation from the long-run
equilibrium or to the direction of change in thdipprate depends on the definition of asymmetrg arants to
test for. In line with theost of funds approach (DeBondt 2005), we interpret changebenpblicy rate as cost
shocks to private banks. Thus, it is, inter alie, degree of competition among banks which detersnivhether
a change in costs can be passed on to the cordiagagprice (the retail interest rate) and whethenat that
response will be symmetric with respect to the diom of the change in the policy rate. The lafiez. the
existence of a negative or positive cost shockinse® be the relevant variable for this interpietgtsince the
deviation from the long-run equilibrium need notebealid proxy forcost of funds-related shocks.
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In other words,i” would be connected td- via the four pairwise long-term cointegration

relationships. However, whether or not there ig@pgrtionate pass-through from to i*

largely  depends on the size of the long-term betaoefficients

( pass_throth = :81 wz ws EB4)-

In practice, the pass-through may be incompletystem (3), because the pass-through from
the long-term market rate to retail rates may lefféctive if the yield curve is not stable
and/or because the funding of bank lending reliestworter-term market ratésnstead of
bank deposits/long-term market rates. For instamaee find 3 cointegrating vectors instead
of the 4 required for full pass-through, we estiena system in which the following
cointegrating vectors are assuniédi”®); (iV°,i®);@i°,i* . Ij the relationship between
deposit and lending rates is not robust, we assilmaieboth deposit and lending rates are

connected to short-term market rat@s;i"°); (i,i®); (i",i" . )

4 Results

4.1 Cointegration Results
The fact that all interest rate series turn oubeowell-represented by I(1) processes for the
periods under revielf justifies the use of the cointegration technigteesletermine the size

of, and the mechanism underlying, the interestpats-through.

In a first step, all market and retail intereseraeries are regressed on the monetary policy

rate for the whole period and for two subperiGti§he first subperiod ends in 2000:12 and

YE g. as a result of interest rate swaps.

'2Standard unit root and stationarity tests, sucthesugmented Dickey-Fuller (ADF), Phillips-Per(@&®) and
the Elliott-Rothenberg-Stock (ERS) point optimaltuoot tests as well as the Kwiatkowski-Phillipsh®nidt-

Shin (KPSS) stationarity test, are employed foelelata and for first and second differences. Wihitest test
results show unanimously that the series are {dggsses, some tests provide conflicting resuftéefeel data.
However, since they never indicate unambiguousdy the series are stationary in level, we conclhdé these
series are I(1). The test results are available filte authors upon request.

%We use the Schwarz information criterion to sethetlag length in the DOLS and ARDL approachedirget
the maximum number of lags to 6.
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the second subperiod starts in 200}*0The rationale behind splitting the sample into
subsamples is to check for major changes in the-fhmsugh over timé>

We carry out four cointegration tests: two residoasbed tests for the OLS/DOLS estiméates
one residual-based test and the bounds testingoagprfor the long-term relationship
obtained with the ARDL model. If at least threetlod four test statistics support the presence
of cointegration, we will consider the cointegratibetween the policy rate and any given

interest rate series to be robtfst.

The most remarkable feature of the results is bsem@ce of cointegration for a large number
of interest rate series. The difficulty of estabiigy cointegrating relationships is also
supported by estimation results obtained for tt& d&taset®

Addressing asymmetries in the adjustment to they-lom relationship and in short-run
dynamics is only meaningful when cointegrationesedted. The results summarized in tables
2a and 2b indicate some common features. Firsi@®fry is most often detected for the 1-
month MMR. Second, more asymmetries are observethensecond subperiod. Third,
asymmetry is usually present both for the adjustrteethe long-run relationship and in short-

run dynamics.

4.2 Size of the Pass-Through

In the analysis of the size of the interest ratesghrough, we consider the long-run pass-

through coefficient ) for cases when cointegration could be establistiduconfidence. In

these cases, the size of the pass-through is ebtaising the DOLS and ARDL models.

“We split the sample period in 2000:12 and 2001i¥cause interest rate series disaggregated byrsecto
(households, non-financial corporate sector) fer @zech Republic are available from 2001:01. Didihe
series at the same point in time for the other tr@ssecures a higher level of cross-country coatpkty.

1°At first glance, the subperiods might seem too shar cointegration analysis. However, contrary. €@
business cycle analysis (which requires data spgnai least 10 years to cover the whole cyclegrést rate
data adjustment in the pass-through context temteske place much faster. We have 50-60 obsengaf@mrthe
subperiods; from an econometric viewpoint, 100-dPBervations would be required. Still, the factt the
could not establish cointegration does not necigsaflect the low power of the tests. Insteadsuggests that
such cointegrating vectors are actually absengrgihat it is sometimes difficult to find cointetica even for
the whole sample. One may also argue that the abmegration finding could be mitigated by the usfe
nonlinear cointegration techniques. However, thientaeonlinear cointegration is somewhat misleadingy
that it refers to nonlinear/asymmetric short-terdjuatments rather than to a nonlinear long-terrati@hship.
An alternative approach in these cases would hes¢opanel cointegration. Even though these tegihtrhiave
some advantages over time series analysis, thegleady inappropriate to study the cross-couniffetences
in the interest rate pass-through we are interaated

'®Stationarity of the residuals is checked for thegloun coefficients obtained from a simple OLS esgion and
from DOLS estimations.

"These results are not explicitly reported in thpgraowing to space constraints. However, they aadlable
from the authors upon request. The shaded cetlbies 2a and 2b indicate the presence of coirttegravhile
white cells show that the tests failed to estaltisintegration.

®These results are not reported here, but are alaileom the authors upon request.
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Otherwise, we used coefficient estimates from apBmOLS run for first-differenced
variables (see tables 2a and 2b). It turns ouf &han though the cointegration tests failed to
detect long-run relationships between the police r@and a number of interest rates, the
coefficient estimates obtained for series takenfiiist differences provided us with an
opportunity to estimate the pass-through coefficedter all, as they are very often significant
and have the expected positive sign.

Let us start with the connection between the palatg and short- to long-term market rates.
It comes as no real surprise that the pass-thrétggh the policy rate to 1m MMR is not

significantly different from 1 for practically atlbountries and periods.

The pass-through to the long-term market rate (gowent bonds) drops from high levels in

the first subperiod to between 40% and 50% in #eoisd subperiod in the Czech Republic
and Hungary and becomes insignificant for Polarat. tFansition economies, this is to be

expected since the yield curve at the longer erahg@bd considerably for these economies
owing to successful attempts to decrease in ioftatates’.

With regard to deposit rates, our results demotesthat the pass-through for overnight (O/N)
deposit rates ranges from 10% in Hungary to betwlégha and 25% in the Czech Republic,
Austria, Germany and Spain, while coming to betw@g¥ and 55% in Poland and Slovakia
in the second subperiod. In those countries wheotoral data for O/N deposit rates are
available (the Czech Republic and Poland), a ndifterence is found only in Poland (higher

pass-through for households).

These figures for the O/N deposit rates are corsldle lower than the pass-through
coefficients of short- to long-term deposit ratesaill countries, except for Slovakia and
Slovenia, where the pass-through coefficientsHerlatter are not significantly different from
zero. In addition, and not astonishingly, changethe policy rate feed into new deposit rates
to a larger extent than into the rates on outstandeposits (Hungary). Deposit rates for large
amounts are more responsive to policy rates thasetlior small amounts (Germany). The
pass-through remained fairly stable over time fastrcountries, with the notable exceptions

®For countries which embarked on a prolonged peviodisinflation (e.g. Hungary and Poland), the ldagn

market rates declined below the level of short-teates once the market participants were convirafetthe

steady decrease in inflation rates. However, tlgatiee slope of the yield curve decreased subsintoward

the end of disinflation, given the limited room fiarge drops in future inflation rates. Thus, fertlcuts in
monetary policy rates could not cause long-termketarates to drop to the same extent. As inflatiates
stabilized, with disinflation reaching an end, theld curve eventually flattened out or its slopem® became
positive.
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of Hungary and Poland, where the pass-through asee for O/N deposit rates (both

countries) and for household rates (Poland).

Table 2a: Interest Rate Pass-Through — Market Ridtes

Whole period 1st subperiod 2nd subperiod
DOLS/1std ARDL AS|DOLS/1std ARDL AS|DOLS/1std ARDL AS
CEE-5
Czech Rep. 1995:12 — 2005:12 1995:12 — 2000:12 2001:1 — 205
MMR 1.08** 1.07** 1.11% 1.08** 1.01** 1.01*»* C
MMR 12| 0.95** 0.91* C 0.89** 0.82** C 1.01** 0.95** C
G-bond 0.78** 0.64** C 0.65** 0.55** 0.43**
Hungary 1995:9/1997:3 — 2005:12 1995:9/ 19972B00:12 2001:1 — 2005:12
MMR 0.99** 1.01*»* C 1.01** 1.01** 1.03** 1.04** C
T-bill 0.99** 0.95** C 1.017%x* 0.88** 0.85**
G-bond 0.61**= 0.84** 0.97** C 0.48***
Poland 1996:12 / 1998:7 — 2005j12 1996:12 —2000:12 2001:1 — 2005:12
MMR 1.05** 1.05** C 1.06** 1.06** B 1.02** 1.02* C
T-bill 0.93** 0.90** 0.66*** 0.40**=*
G-bond 0.37**= 0.46** 0.15
Slovakia 1994:1 — 2002:12 1998:7 — 2004:12 20012004:12
MMR 0.04 0.02 0.84** 0.89** C
MMR 12 0.28 -0.14 0.95** 0.94* C

Notes: Shaded cells refer to the existence of egnating relationships and contain the estimatad-toin elasticities (DOLS
and ARDL). Non-shaded cells in the “DOLS/1st d” aolureport the coefficients obtained from first-ditnced
specifications. The column “AS” shows the type gfmmetry. A: asymmetry in the adjustment to thegloun equilibrium,
B: asymmetry in short-run dynamics, C: both A and*B** and *** indicate statistical significance ahe 10%, 5% and 1%
levels, respectively. NA=data not available for gegiod under review.

Finally, it is worthwhile taking a closer look a&nding rates, which seem to offer us a so far
unseen colorful picture. In general, lending rdteshouseholds turn out to react less, if at all,
to monetary policy rates as compared with lendiates for the corporate sector. No
significant or economically meaningful pass-througiuld be detected for the interest rates
on aggregate household lending in the Czech Repahll Slovakia, on consumer lending in
Slovakia, on new long-term consumer loans and nemsing loans in Hungary. The pass-

through for rates on outstanding housing loans imdary is only around 20%. The

The following abbreviations were used for markeesa mp= monetary policy rate, mmr= 1-month money
market rate; T-bill= 12-month treasury bill ratemni2= 12-month money market rate if no T-bill rase
available, gbond= government bond rate.

The information on retail rates is composed ofehmeain blocks (e.g. Ihh_I1y s). The first blockioades the
type of interest rate: I= lending rate, d= depoate, f= non-financial corporate sector (firms) ¢if df), h=
aggregate household loans (dh, Ih), hh= housing toahouseholds, hc= consumer credit to househdlds.
second block denotes the maturity of the series: @mrernight, I11y= less than one year, mly= morerthae
year, 1m, 3m= one month, three months; 1y, 3y, dye year, three years, four years, 1y5y= 1 to $syest=
short-term, It= long-term (if the source does nmafy the precise maturity). No indication of maty means
that the series covers all maturities. The thimtklcovers two types of information: (1) It mayter s (n= new
loans or deposits; s= stock of deposits or loahshissing n or s at the end of the label indicatggregated data
for new and old loans (deposits) or simply reflatis lack of specification by the data source.R@) German
deposit rates, a difference is made between inteates for low-, medium- and high-amount depositsma, ha
(e.g.d_1m la,d_1m _ma, d_1m_ha). For Austriamalai type of information is included in the secdpidck:
e.g. If_I1ylM_n refers to the rates for corporatans exceeding EUR 1 million, while If |1y n staridsthe
same type of loan below or equal to EUR 1 million.
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insensitivity of housing loan rates may reflect tingpact of public subsidy schemes in

Hungary. By contrast, the pass-through for houkiag rates in Slovenia is almost complete.

Table 2b: Interest Rate Pass-Through — Deposit Rates

Whole period 1st subperiod 2nd subperiod
DOLS/1std ARDL AS |DOLS/1std ARDL AS |DOLS/1std ARDL AS
Overall deposits
Czech Rep. 1995:12 — 2005:12 1995:12 — 2000:12 2001:1 — 2005
d_on_s 0 0 0.20%**
dIlly s 0.79** 0.74** C 0.74** 0.66** 0.80** 0.79* C
dlts 0.71* 0.6** C 0.68** 0.57** C 0.59%**
Poland 1996:12 /1998:7 — 2005{12 1996:12 — 2000:12 2001:1 — 2005:12
d_on_n 0.39%** NA NA NA| 0.40***
Slovakia 1994:1 - 2002:12 1998:7 — 2004:12 20812004:12
d_on_s NA NA NA 0.06 0.33** 0.33** B
d_I1y 0.14 0.22 0.3
Slovenia 1994:1 — 2002:8 1998:7 — 2005:11 20812005:11
d_on_n NA NA NA 0.00 0.00
d_I1ly 2.32*%* 1.57*
d mly NA NA NA 0.04 0.10
Household deposits
Czech Rep. 1995:12 — 2005:12 1995:12 — 2000:12 2001:1 — 2005
dh_on_s NA NA NA NA NA NA| 0.16%**
dh_lIt_s NA NA NA NA NA NA 0.50** 0.42* C
Hungary 1995:1 — 2005:12 1995:1 - 2000:12 2002001:5 — 2005:12
dh_on_n 0.05 0.01 0.11**
dh_on_s 0.16*** 0.08* 0.12**
dh_lly n 0.77* 0.81* C 0.90** 0.85** 0.73%**
dh_lly s NA NA NA NA NA NA| 0.53**
dh_mly n 0.92* 0.91* C 0.95** 0.93** 0.52%**
dh_m2y n NA NA NA NA NA NA| 0.59**
dh_m2y s NA NA NA NA NA NA| 0.33**
dh_lt_n 0.78** 0.81* C 0.90** 0.86** 0.72%*
dh_lIt_s 0.78** 0.81* C 0.92** 0.86** 0.52%**
Poland 1996:12 /1998:7 — 2005{12 1996:12 — 2000:12 2001:1 — 2005:12
dh_on_s 0.34%** 0.32%** 0.57** 0.46* C
dh_1y s 0.74%** 0.70%** 0.82** 0.77** C
dh_mly s  0.92* 0.92** 0.74%+* 0.77**
dh_lt_s Q.71 0.70%** 0.82** 0.77*
Corporate deposits
Czech Rep. 1995:12 — 2005:12 1995:12 — 2000:12 2001:1 — 2005
df_on_s NA NA NA NA NA NA 0.15**
df_lt_s NA NA NA NA NA NA| 0.61**
Hungary 1995:1 — 2005:12 1995:1 — 2000:12 2002001:5 — 2005:12
df Iy n 0.81** 0.80** 0.89** 0.87** 0.95%**
df_mly n| 0.91* 0.90** A 0.95** 0.92** 0.81** 0.81* C
df It n NA NA NA NA NA NA| 0.95%*
Poland 1996:12 /1998:7 — 2005{12 1996:12 — 2000:12 2001:1 — 2005:12
df on_s 0.22%** 0.17*** 0.33%**
df 1y s 0.7 1% 0.72%** 0.69%***
df_mly s 0.89** 0.90** 0.62*** 0.61***
df_lt_s 0.87** 0.87** A 0.69*** 0.88** 0.79**

Note: See Table 2a.
The pass-through amounts to above 70% for consloagerrates in Slovenia. In Hungary, it

comes to almost 60% for new short-term consumersi@end to roughly 40% for the stock of

these loans). This is in sharp contrast with tiheifig that the pass-through is zero for new
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long-term consumer loans in Hungary. Only in Sloaedid the size of the coefficient

iIncrease.
Table 2c:Interest Rate Pass-Through — Lending Rates
Whole period 1st subperiod 2nd subperiod
DOLS/1std ARDL AS |DOLS/1std ARDL AS |DOLS/istd ARDL AS
Overall lending rates
Czech Rep. 1995:12 — 2005:12 1995:12 — 2000:12 2001:1 — 2005
11y s —0.07** -0.07 0.66***
|_1y5y s NA NA NA NA NA NA 0.25
Lending rates for household
Czech Rep.Lh_l1y s NA NA NA NA NA NA 0.75
Lh_1y5y s NA NA NA NA NA NA 0.07
Lh_mby_s NA NA NA NA NA NA 0.08
Hungary 1995:1/1997:1 — 2005:12 1995:1/19972D00:12 2001:1 — 2005:12
Ihc_l1ly_n 0.42** 0.42** C 0.55** 0.55** 0.57** 0.66** C
lhc_lly_s NA NA NA NA NA NA| 0.38**
lhc_mly n 0.24 0.60** 0.57** 0.29
lhc_mly_s NA NA NA NA NA NA| 0.24%*
lhh_n 0.07 1.00** 1.11** 0.19
lhh_s NA NA NA NA NA NA 0.16**
Poland 1996:12 / 1998:7 — 2005j12 1996:12 — 2000:12 2001:1 — 2005:12
Lh_n 0.63*** NA NA  NA| 0.43%*
Slovakia 1994:1 — 2002:12 1998:7 — 2004:12 20012004:12
Lh_s NA NA NA| -0.06** —-0.06 —-0.03
Lh_n NA NA NA| -0.57** -0.60** —0.55**  —0.57**
Ihc_s NA NA NA| -041 —-0.53
lhc_n NA NA NA| -0.29* -0.24 —0.25* -0.26
lhc NA NA NA —-0.53 —1.39**  —1.50**
Slovenia 1994:1 — 2002:8 1998:7 — 2005:11 20612005:11
lhc 0.92* 0.06 0.76** 0.72**
lhh 0.86* 0.19 1.14** 1.12** B
Lending rates for the non-financial corporate secto
Czech Rep. 1995:12 — 2005:12 1995:12 — 2000:12 2001:1 — 205
If 11y s NA NA NA NA NA NA 0.87** 0.86**
If_1y5y s NA NA NA NA NA NA 0.98** 1.02**
If_mby_s NA NA NA NA NA NA 0.25
Hungary 1995:1 — 2005:12 1995:1 — 2000:12 20012005:12
If_11y_n 1.01** 1.00* C 0.35%** 0.96** 0.96** C
If_mly _n 1.01** 0.97** 1.09** 1.07* A 0.72** 0.72**
Poland 1996:12 /1998:7 — 2005j12 1996:12 — 2000:12 2001:1 — 2005:12
If 11y n 0.83*** NA NA NA| 0.50*%**
If_mly n 0.78*** NA NA  NA| 0.45%
If 3y s 0.74%** 0.87*** 0.47***
If_n 0.79%** NA NA NA| 0.54%*
Slovakia 1994:1 — 2002:12 1998:7 — 2004:12 20612004:12
If_I1ly 0.28 1.04** 0.93** 0.73** 0.82**
If_mly 0.49 0.92 0.99** 1.03* B
If_s NA NA NA| 0.72* 0.89** 0.15
If_n NA NA NA 0.56 1.01** 1.03**
Slovenia 1994:1 — 2002:8 1998:7 — 2005:11 20012005:11
If_I1ly 0.91* 0.13 0.15
If_mly 0.96* 0.25 1.27** 1.28**

Note: See Table 2a.

Corporate loan rates are generally very resportsiveonetary policy rate changes, with the

pass-through estimate ranging from 50% for Polamdl®0% for the Czech Republic,

Hungary, Slovakia, Slovenia (with the exceptionstiort-term rates). Nevertheless, these
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results should be taken with some qualificationtsti-ithe pass-through for short-term

corporate loan rates in Hungary seems to be maneopnced than for long-term corporate
loan rates while the opposite holds true in Sloaakind to some extent also in the Czech
Republic and in Slovenia. Second, while the passdtih is complete for the rates on new
loans, it vanishes completely for the rates on dhestanding stock of loans in Slovakia.

Finally, no clear-cut statement can be made allmiteamporal evolution of the pass-through
for corporate rates. For instance, it diminished lémg-term lending rates in Hungary and

increased for short-term lending rates. In Slovalid Slovenia, pass-through for long-term
rates became significant in the second subperigatdBtrast, the pass-through coefficients of
corporate lending rates (all maturities) in Polavete lower in the second period compared

with the first and/or the whole period.

4.3 The Pass-Through to Retail Rates via Market Rats

For the multivariate cointegrated VAR setting, wadest countries in accordance with a
twofold criterion. First, at least 12m MMR/T-bilhtes and retail rates should be connected to
the policy rate through a cointegrating vector ot#d from the single equation analysis.
Second, both deposit and lending rates of companalalturity should pass the cointegration
criterion with positive and statistically significacoefficient estimates. The two countries
which qualify in terms of these two criteria are thzech Republic and Hungary.

For the Czech Republic, only the second subpesaahalyzed, given that cointegration for
lending rates is found only in the period 2001-2000% selected retail rates are lending rates
for the non-financial corporate sector with a migyusf less than 1 year and 1-5 years and an
aggregate deposit rate with a maturity of less thayear and household deposit rates for
maturities longer than overnight. This leads ududd a system for short-term deposit and
lending rates (mp1lmMMMR—12mMMR—dep (d_I1ly splen(lf I1y)) and for long-term
deposit and lending rates (mp IMMMR— 12mMMR — gbond- dep(dh_It_s}p

len(If_1y5y)).

For the short-term systém the trace statistics identifies four cointegraticectors. This
indicates a fully-fledged pass-through from the etary policy rate to deposit and lending
rates. The long-term coefficient, shown in tablés3;lose to unity for market rates (1.01 and
1.05). It is 0.73 for the relation 12m MMR — depasite, which is in line with the findings of

the single-equation approach if accounting for tipeevious chains (0.75 wvs.

“The lag length in the VAR is selected using thev@at information criterion by setting the maximunmmber
of lags to 6 as in the single-equation approach.
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1.01*1.05*0.73=0.77). The long-run coefficient betm deposit and lending rates is as high
as 1.16. Therefore we think that this coefficienesl not capture the relationship between
deposit and lending rates, but rather reflectsrétative size of the pass-through from 12m
MMR rates to those rates. Indeed, if we specifyftheth cointegration vector as linking 12m
MMR rates to the lending rates, the estimated aoefit is 0.85, which is higher than the
coefficient for the relation 12m MMR — deposit ratieus confirming our earlier results from
the direct monetary policy approach (0.86—0.871v81*1.05*0.85=0.90).

In the system of long-term rates with six variaplege detected four cointegration
relationships. Given that one more variable isuded (government bond rates), one chain
link is not functional. Our earlier results frometkingle-equation approach implicitly indicate
the absence of cointegration for the link 12m MMBovernment bond yieltf. The long-run
coefficients of this system reported in table 3foonan almost one-to-one reaction of the

lending rates to 12m MMR.

For Hungary, only a five-variable system excludguyernment bond rates is estimated since
we did not find cointegration between the policterand government bond yields. The two
systems estimated for consumer loan rates and i@eplending rates provide evidence of a
fully-fledged transmission from the policy rate dbgh 1m MMR and 12m T-bill rates to

deposit rates (new long-term corporate depositsyated lending rates (new short-term
consumer lending rates and new long-term corpdeaiding rates). The results furthermore
confirm the findings of the single-equation estimas which show a very strong pass-
through to long-term deposit rates and indicate tia pass-through is higher for (long-term)
corporate loan rates than for (short-term) consuloan rates, even though the former

becomes weaker, while the latter rises slightlyrdvee.

“The pass-through from the policy rate to the 12m RiM almost complete, while no cointegration colodd
detected between the monetary policy rate and gowvent bond yields for the second subperiod. Thigdiea a
lack of cointegration between 12m MMR and governinfemd yields.
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Table 3: Multivariate Analysis - Results

COINT MP-1mMMR 1mMMR—12mMMR 12mMMR—-GBOND 12mMMR—DEP DEP—LEN 12mMMR—LEN

Czech Republic
MP—1m MMR—12m MMR—DEP (D_L1Y_S)}»LEN (LF_L1Y)

2001:1-2005:12 4**  1.01* 1.05** 0.73** 1.16*
K=1 4rx 1.01% 1.05* 0.73** 0.85**
MP—1m MMR—12m MMR—GBOND—DEP (DH_LT_S)>LEN (LF_1Y5Y)
2001:1-2005:12 4**  1.01** 0.92* -- 0.56** 1.84*
K=1 4= 1.01* 0.92* -- 0.56** 1.03*
Hungary
MP—1m MMR—12m TBILL—DEP (DF_M1Y_N}>»LEN (LHC_L1Y_N)
1997:3-2005:124**  1.02** 0.98** 0.93** 0.42**
K=1 4x  1.01* 0.98** 0.93** 0.39**
2001:1-2005:124**  1.02** 0.85* 0.99** 0.72**
K=1 4xx1.02* 0.85* 0.99** 0.72**
MP—1m MMR—12m TBILL—DEP (DF_M1Y_N}>LEN (LF_M1Y_N)
1997:3-2005:124*  1.01** 0.98** 0.93** 1.06*
K=2 4rx 1.02* 0.98** 0.94** 0.99*
2001:1-2005:12 4**  1.02** 0.85** 0.99** 0.84**
K=2 4r* 1.02* 0.85** 0.99** 0.83**

Notes: k=1 or k=2 indicates the lag length chosgnth® Schwarz information criterion. COINT shows thember of
cointegrating vectors detected by the trace siatistand ** indicate statistical significance dtet 10% and 5% levels,
respectively.

4.4 Comparison with Previous Estimates and with the
Euro Area

Our results confirm earlier findings in the litareg that the pass-through is generally very
low for overnight deposit rates, but becomes sulbisidy higher for short- to long-term
deposit rates. At the same time, corporate lenchitgs are much more responsive to changes
in the policy rate than deposit or household Icdasg.

However, several prominent differences betweenresults and the existing estimates catch
one’s eye$® First, our estimates indicate a lower pass-throiegrovernight and long-term

household deposit rates in Hungary, a moderate¥gigass-through for all kinds of deposit
rates in Poland, a moderately lower pass-throughldog-term corporate loan rates in

Hungary and for short-term and long-term corpora@n rates in Poland. Second, our
estimations fail to establish any significant rielaship between monetary policy rates on the
one hand, and deposit rates in Slovakia, as wekhgigegate household loan rates (and

consumer loan rates) in the Czech Republic andaRlayon the other hand.

One key reason for these differences is that mbsheo existing literature estimates error
correction models without checking the existenceaotalid cointegration relationship.
However, a number of series are not cointegratéial palicy rates. The estimated coefficients

we derived by using regressions applied to firffedenced series tend to be lower than those

% Egert and MacDonald (2006) provide an overview imterest rate pass-through estimates in transition
economies.
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resulting from the cointegration analysis (whichswiaappropriate in the given context).
Another possible explanation for our lower estimai® a possible decrease in the pass-

through over time, given that our data sample cowsare recent periods.

While other papers identify no major asymmetriastfi@ CEE-5, our results indicate that the
reaction of retail and market rates becomes inorghs asymmetric depending on the

direction of changes in the policy rate. Howevenvas not possible to make out a general
pattern for this asymmetric behavior for specifiterest rates (except, perhaps, for short-term

money market rates).

Our results obtained for selected euro area castriamely Austria, Germany and Sp&n
are partly in line with earlier findings as the gdlsrough appears to be lower in Austria and
in Germany than in the CEE-5. Nevertheless, ther@st rate pass-through in the CEE-5 are

more comparable with those in Spain than with thngbe other euro area countries.

5 Future Evolution of the Interest Rate Pass-Throub

A number of researchers have attempted to idetitéyfactors affecting the size and speed of
the pass-through in transition economies. Thisrditee suggests that banking sector
characteristics have an important role to playhe size of the pass-through. In particular,
higher concentration of the banking sector, ifripes lower competition, higher profitability
and higher capitalization of banks typically malemnks less receptive to adjusting their retail
rates to market or policy rates, and hence dampeinterest rate pass-through. At the same
time, the ownership structure, especially the imgolent of foreigners in the banking sector,
may enhance the interest rate pass-through. Thedends are contradictory given that
foreign participation usually leads to higher carmtcation and that foreign-owned banks tend
to be more profitable and better capitalized. Hosvethis contradiction could be explained
by the argument that foreign participation increlaséficiency and competition during the
early stages of privatization while it led to a soldation of the banking sector during the
late 1990s and the early 2000s. In addition, (prebanks in the CEE-5 tended to fund their
lending activity by domestic savings in the 1998kereas they were increasingly relying on
foreign funds during the last 5 years or so, whiaghinished their sensitivity to changes in

domestic policy rates.

24 Austria, Germany and Spain represent small openaenies, large core countries and catching-up ciasnt
respectively.
% These results are reported in Appendix B.
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The empirical evidence is thus far mixed regardhmg role of macroeconomic conditions in
the pass-through. For instance, GDP growth andh€iishdeepening do not seem to affect the
pass-through, while lower inflation and higher mpmnearket volatility are found to decrease

the pass-through.

Against this backdrop, we can draw some speculativelusions about the future evolution
of the pass-through from the possible developmérnh® factors driving the pass-through.
From a macro-perspective, money market volatiktyoound to fall to euro area levels after
euro adoption, and financial depth is likely toeris the years to come. At the same time,
inflation rates will tend to close the gap to thdlation rate of the euro area, and long-run
GDP growth may slow down as real convergence pssge The first two factors will work
toward an increase in the pass-through while theraivo factors could dampen it. Looking
at the structure of the banking sector, Poland &loyenia have fewer foreign investors,
partly because of slower banking sector reformaRdland Slovenia are also the countries
with the highest burden of nonperforming loans, Stalenia has the lowest capital adequacy
ratio, albeit still comparable to that of the earea. All this is admittedly detrimental to the
pass-through. So, by making efforts on the frorttariking reforms, these countries would be
able to enhance the interest rate pass-through.ei#eayw market concentration has recently
been on the rise in most of these countries. Cdraten measured by the Herfindahl index is
well above the euro area level in Slovenia, bub ats Slovakia, while concentration is
considerably lower in Hungary and Poland. Givert tharket concentration is still on the
rise, the interest rate pass-through may slow damthbecome less complete in the future in
these countries if increasing concentration wilblssociated with less competition.
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Table 4. Factors amplifying or attenuating the interese @dss-through
Cz HU PL SK §Si

MACROECONOMY (2004)

Inflation (%) 26 68 36 75 3.7
Money market volatility 0.751.92 1.88 1.37 1.23
GDP growth (%) 44 46 53 55 4.2
Financial depth: Private credit to GDP 0.30 0.38 0.28 0.35 0.39
BANKING SECTOR

Concentration - Herfindahl index 110395 692 1154 1425

- 5 largest banks (in t@asets%) 64.0 52.7 50.2 66.5 64.1
Foreign banks - Change in number 1995-2003 3 8 2B 0
- % in total assets in 2003 96.0 83.3 67.8 96.3 36.0

State ownership (% in total) 1995 17649 71.7 61.2 41.7
2003 30 74 25715 128

Bad loans (% in total) 1995 26.6na 23.941.3 93
2003 50 3.&6.2 91 94

Note: In the euro area, the Herfindahl index wa id&the year 2004.

Source: Inflation and GDP growth: Eurostat/NewCromsney market volatility is based on the relast@ndard deviation
of monthly observations for 1-month money markéériest rates from 2002 to 2004. Private credit RPGWorld Bank
Development Indicators (WDI) 2005, banking sectonaentration: ECB (2005): EU Banking Structures, OetphVDI
2005. Data on foreign banks, state ownership adddzans are obtained from the EBRD Transition Re2004).

6 Concluding Remarks

In this study, we analyzed the size of the interat# pass-through for five CEE countries.
Our results confirm earlier findings in the litars¢ that the pass-through is generally very
low for overnight deposit rates, but becomes sulbisiidy higher for short- to long-term
deposit rates and corporate lending rates are mak responsive to changes in the policy
rate than deposit or household loan rates. Ouingsdalso support the view that the pass-
through is on average higher in the CEE-5 thanone @uro area countries, like Austria and

Germany.

At the same time, our results enrich our understgnadf the interest rate pass-through in
various ways. First, our pass-through estimateshfierCEE-5 tend to be lower for a number
of retail rates than those of previous estimatdss 1S primarily attributable to the fact that
while previous studies have chiefly relied on eroarrection models without explicitly

checking the presence of cointegrating relatiorsstigtween the policy and retail rates, we
found it difficult to establish cointegration anags-through estimates obtained for first
differenced stationary series are lower than fdada level. In addition, we failed to detect

significant pass-through effects in a number oesas particular in Slovakia and Slovenia.

Second, we found little empirical support for adtioning pass-through to long-term market
rates, presumably owing to the instability of theld curve at the longer end of the maturity
spectrum. Instead, the effect of changes in thegdaigy rate even transits through money
market and T-bill rates to long-term deposit anllag rates.
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The interest rate pass-through improved substnfi@m the beginning of transition until

around the early 2000s mostly because of the immeslevelopment of the financial and
banking sectors in these countries. However, cault® indicate a reversal of this trend. Our
lower pass-through estimates suggest that passgns declining over time, as our data is
from a more recent period. This is also backed ibgcti econometric evidence. Elements of
an explanation for the weakening of the pass-throtmuld be the substantial slowdown in
inflation rates on the macro side and less comgpetiamong banks and more reliance on

foreign funds for lending activity on the micro sid

We argued that the slowdown in the pass-throughtragntinue in the future given that a
progressive slowdown in economic growth as realveayence advances and, perhaps more
importantly, increasingly concentrated banking secwill cause the pass-through to slow
down even though bringing to an end banking semtivatization and liberalization in some

of the countries (Poland and Slovenia) could enédine pass-through for some time.

Although the interest rate pass-through in the GE- higher than in core euro area
countries, it is fairly comparable with that in $parhe possible future decrease in the pass-
through in the CEE-5 further underpins the viewt tttee euro area will presumably not
become more heterogeneous with respect to theestteate pass-through once the CEE-5
will have adopted the euro in the longer run.

In the shorter run, however, asymmetries may pkeVhis question is of particular relevance
for Slovenia, which will become a full member ofetleuro area on January 1, 2007. In
Slovenia, the interest rate pass-through showdherduzzy pattern given that no tangible
pass-through could be detected for deposit ratddang-term corporate loans, while a very
strong pass-through emerges for household loanshond-term corporate loan rates. This
could imply not only that changes in the ECB’s pylrate will have asymmetric effects on
deposit and loans within Slovenia, but also thas¢heffects will be different than in the rest

of the euro area.

However good and reassuring the news about a pes$siger-run convergence in the size of
the pass-through across Eastern and Western Eumigie be, it gives barely any clue
regarding a possible convergence or similaritiesthe second stage of the monetary
transmission mechanism (including the money, creddiset price and exchange rate
channels), i.e. whether monetary policy steps wadbieve similar impact on prices and
output in the euro area than in the CEE-5 in thenethat they would introduce the euro. The
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literature dealing with this question is still it$ infancy and substantially more work will be
needed to answer these issues.
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Appendix A — Data Definitions

Our dataset covers the CEE-5 (the Czech Republingkry, Poland, Slovakia and Slovenia)
and three euro area countries (Austria, GermanySgain). The monthly data series include
short-term market rates, i.e. (annualized) 1-momntimey market rates (MMR), and 12-month
T-bill rates (if not available, 12-month MMR), lotgrm market rates, i.e. 3- to 5-year
government bond vyields, as well as economy-wide saadoral retail rates (households and
non-financial corporate sector) of different maturjovernight rates, short- and long-term
rates). For the Czech Republic, Hungary, Polandstdas and Germany, these data are
primarily obtained from the national central baaksl the ministries of finance. For Slovakia,
Slovenia and Spain, the main data source is NewdgSr@aurostat). Some of the market rates
are drawn from Datastream and Bloomberg, if notlalke from national sources or from
Eurostat. Whenever possible, the lending rate séoiechouseholds are split into housing and
consumer loans. The time series start in Janugd¥ 40the earliest for the CEE-5 and usually
end in end-2005.

Furthermore, we distinguished between retail rateshe stock of deposits/loans and those
applied to newly collected deposits/newly extendieahs. This is important because the
(weighted) average interest rates on outstandipggits and loans (which include contracts
with fixed rates and contracts with variable ratest are adjusted at a later stage) may react
more slowly than the interest rates of new depasits loans. The maturity of the series is
another important issue. In conventional interast statistics, maturity refers to the duration
of the loan or deposit contract, not to the peraddinterest rate fixation. In the new
harmonized interest statistics developed in theo euea and in new EU Member States,
however, maturity refers to the period of intemege fixation. However, most of those series

start as late as 2003, with the exception of thdileg rate time series for Austria.

We constructed another database that includesesitarate series obtained from the
International Monetary Fund’s International Finahcbtatistics (IFS): discount rates (line
60), money market rates (line 60b), T-bill rateag60c), deposit rates (line 60I), lending
rates (line 60p) and government bond yields (lidg @he series usually cover the period
1991-2005. They are constructed using data seoetpited on the basis of different

methodologies (which explains their length for giéinon economies) and do not distinguish
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between different maturiti€§.Hence, it is interesting to see whether or notréisailts differ
for our two datasets.

Czech Republic Data series are obtained from the Czech NationalkBi& not indicated otherwise (in
parentheses).

1995:12 — 2005:12mp (2-week repo rate), mmr (Datastream 1995:1286Bloomberg thereafter), mmrl2
(Datastream, PRIBK1Y), d_on_s,d It s,d_Ily sly b

1997:2-2005:1ybond (Bloomberg)

2001:1 — 2005:12dh_on_s, dh_lt_s, df on_s, df It s, |_1y5y s, 1y bk, Ih_1y5y s, |h_mby s, If |1y s,
If_1y5y s, If mb5y s.

Hungary: Data series are obtained from the National BahkHangary if not indicated otherwise (in
parentheses).

1995:1- 2005:12mp (active overnight repo rate until 1995:12, passl-month repo rate from 1996:12 to
1999:2, 2-week deposit rate thereafter), dh_onhnod s, dh_It n, dh_It s, dh_I1y n, dh_mly n, df i1
df mly n,Ihh_n,If I1y n, If mly n

1995:9 — 2005:12nmr (Datastream 1995:9-1996:7, Bloomberg thergafte

1997:1 — 2005:12hc_I1ly n,lhc_mly n

1997:3 — 2005:12bill, gbond

2000:1 — 2005:12f It n, Ihc_l1ly s, Ihc_mly s, Ihh_s

2001:5 - 2005:121h_I1y s, dh_m2y n,dh_m2y s

Poland: Data series are obtained from the National BankoddiriRl if not indicated otherwise (in parentheses).

1994:2 — 2005:1Inp (1994:2-1994:3 rediscount rate; thereaftertdieom NBP bills: “intervention rate”), mmr
(Datastream 1994:2-1996:8, Bloomberg thereaftéil, (Ministry of Finance), gbond (Ministry of Fimae,
Bloomberg thereafter)

1996:12 — 2005:11h_on_s, dh_It s, dh_1y s, dh_mly s, df on_stdf tf 1y s, df mly s, If 3y s
Data series are obtained from NewCronos/Eurostat:

1998:07 — 2005:11h_n, If I11y n,If mly n,If n,d on_n

Slovakia: The data series are obtained from NewCronos/Eatrdshot indicated otherwise (in parentheses).

1994:1 — 2005:12mp (NewCronos: other official rates until 2000:dfficial refinancing operation rate
thereafter; cross-checked with National Bank ofv8lea data), mmr (National Bank of Slovakia via &steam:
SXIBK1M; cross-checked with NewCronos data)

1994:9 — 2005:12nmr12 (National Bank of Slovakia via DatastreadIEK1Y)

1994:1 — 2002:12 11y, d_m1ly, If 11y, If mly

1998:7 — 2004:12 11y s, If 11y n,If mly s, If s, If n,lhc_shd n, Ihc, Ih_s,Ih_n,d_on_s

Slovenia The data series are obtained from NewCronos/Eatrdsiot indicated otherwise (in parentheses).
1994:1 — 2005:1Inp (NewCronos: official lending rate)

1994:1 — 2002:08f_I1y, If mly, Ihc, Ihh, d_I1y,

1998:7 — 2005:11f 11y n, If mly n.lhc_n.lhh_n.d _on_n.d_mly.

Germany: The data series are obtained from the Deutschad@&sbank if not indicated otherwise (in
parentheses).

1992:11 — 2005:12np (NewCronos: official refinancing operation mt®eutsche Bundesbank until 1998:12,
European Central Bank after 1999:1), mmr, mmrl1®ngh(4-5-year government bond)

1991:1 — 2003:6lh_lIt, Ihh_5y, Ihh_10y, Ihh, lhc, Ihh, If st 5, Ht 25, If 2y, If 11y, d_1m la, _1m_ma,
d_1m_ha, d_4y, d_lly,

*The IFS manual remains very vague about the exitition of the series e.g. regarding maturity.
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1996:11 — 2003:6f_st 1, Ih_st, If mly, dh_on, d_3m, If_Ia, If Hh, st
Spain: The data series are obtained from NewCronos/Eatrdsot indicated otherwise (in parentheses).

1992:11 — 2003:6np (NewCronos: official refinancing operation tBank of Spain until 1998:12, European
Central Bank after 1999:1), mmr (Datastream: ESMMBLmmrl12 (Datastream: ESMIB1Y), gbond (5-year
swap, Datastream: ICESP5Y), If |1y, If m1ly, Ih, llchon, d_I1y, d_other,

Austria: The data series are obtained from the Oesteiselol Nationalbank if not indicated otherwise (in
parentheses).

1995:12 — 2005:1Imp (NewCronos: official refinancing operation st®esterreichische Nationalbank until
1998:12, European Central Bank after 1999:1), matodmberg), mmr12 (Bloomberg), gbond (Bloomberg),
dh_on_s, dh_I1ly n,dh_m2y n, df on_s, df 11y npdfy n, Ihh_I1y n, lhh_1y5y n

1999:6 — 2005:11f 11y n, If_1y5y n, If I11ylM _n, Ihc_I1y n, Ihc_By n
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Appendix B - Estimation Results for Selected Euro fea

Countries
Table B1: Interest Rate Pass-Through — Market Rates
Whole period 1st subperiod 2nd subperiod
DOLS/1std ARDL AS|DOLS/istd ARDL AS |DOLS/istd ARDL AS
Austria 1996:6 — 2005:11 1999:1/1999:6 — 2005:
MMR 0.66%+* NA NA NA| 1.0l 099 C
MMR 12| 0.44*** NA NA NA| 0.36%*
G-bond 0.20* NA NA NA 0.14
Germany 1992:11 — 2003:6 1992:11 — 1998:12 1999:1 — H03:
MMR 1.01** 1.00** 1.00** 1.00* C 1.00** 0.98** C
MMR 12| 0.49%* 0.68*** 0.35***
G-bond 0.18* 0.31* 0.07
Spain 1992:11 — 2003:6 1992:11 — 1998:6 1992003:6
MMR 1.03*  1.02** C | 1.04* 1.01* C 0.98*  0.96*
MMR 12| 0.38*** 0.35* 0.31*
Swap 5y|  0.31* 0.29* 0.07

Notes: Shaded cells refer to the existence of egnating relationships and contain the estimatad-toain elasticities (DOLS
and ARDL). Non-shaded cells in the “DOLS/1st d” eolureport the coefficients obtained from first-difinced
specifications. The AS column shows the type oframgtry. A: asymmetry in the adjustment to the loag-equilibrium, B:
asymmetry in short-run dynamics, C: both A and B**“and *** indicate statistical significance atehl 0%, 5% and 1%
levels, respectively. NA=data not available for gegiod under review.

Table B2: Interest Rate Pass-Through — Deposit Rates

Whole period 1st subperiod 2nd subperiod
DOLS/1std ARDL AS |DOLS/1std ARDL AS |DOLS/1std ARDL AS
Overall deposits
Germany 1992:11 - 2003:6 1992:11 — 1998:12 1999:1 — ®03:
d_1m_la 0.42%** 0.75** 0.73** 0.43*+*
d_1m_ma 0.46%*+* 0.81** 0.80** 0.80** 0.79** C
d Im_ha| 0.90* 0.91* C 0.90** 0.89** B 0.88** 0.87**
d_3m NA NA NA NA NA NA | 0.46%
d_Ily 0.83** 0.83* C 0.83** 0.83** 0.46***
d_4y 0.29%** 0.27* 0.29%**
Spain 1992:11 - 2003:6 1992:11 — 1998:6 1992003:6
d_on 0.14** 0.09** 0.20%**
d_l1y 0.97** 0.91** 0.32%** 0.41%+*
d_other 0.74** 0.69** C 0.75** 0.77** C 0.32%**
Household deposits
Austria 1996:6 — 2005:11 1999:1/ 1999:6 — 2005:1
dh_on_s 0.13%** NA NA NA 0.23* 0.21*
dh_Ily n 0.33** NA NA NA| 0.36**
dh_m2y n 0.30*** NA NA NA 0.58** 0.61**
Germany 1992:11 - 2003:6 1992:11 —1998:12 1999:1 — A03:
dh_on NA NA NA NA NA NA | 0.22%*
Corporate deposits
Austria 1996:6 — 2005:11 1999:1/ 1999:6 — 2005:1
df_on_s 0.15%* NA NA NA| 0.25* 0.22**
df Iy n 0.23**+* NA NA  NA| 0.24%*
df_m2y n| 0.42* 0.43** NA NA NA 0.39** 0.39**

Note: See Table 2a.
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Table B3: Interest Rate Pass-Through — Lending Rates

Whole period
DOLS/1std ARDL AS

1st subperiod
DOLS/1std ARDL AS

2nd subperiod
DOLS/1std ARDL AS

Lending rates for household

Austria 1996:6 — 2005:11 1999:1/1999:6 — 2005:
lhc_l1ly n NA NA NA NA NA NA| 0.25%=
lhc_1y5y n NA NA NA NA NA NA 1.02** 1.04**
lhh_Ily n 0.20*** NA NA NA| 0.19%*
Ihh_5yn 0.20%** NA NA NA| 0.20%*
Germany 1992:11 — 2003:6 1992:11 — 1998:12 1999:1 — B03:
Ih_st NA NA NA NA NA NA| 0.18**
Ih_It 0.19**=* 0.19*** 0.14%*=
lhc 0.19*** 0.19%*= 0.14**=
lhh 0.18** 0.22 0.14
Ihh_5y 0.18** 0.22 0.14
Ihh_10y 0.07 0.02 0.06
Spain 1992:11 — 2003:6 1992:11 — 1998:6 1992003:6
Ih 1.24** 1.19* 1.29** 1.26** 0.60** 0.60**
lhh 1.19** 0.95** 1.24** 1.41** 0.65** 0.68** C
Lending rates for the non-financial corporate secto |
If_mly 0.96* 0.25 1.27** 1.28**
Austria 1996:6 — 2005:11 1999:1/1999:6 — 2005:
If 11y n NA NA NA NA NA NA | 0.42%*=
If 1y5y n NA NA NA NA NA NA 0.27**
If 11lylM_n NA NA NA NA NA NA | 0.55%*
Germany 1992:11 — 2003:6 1992:11 — 1998:12 1999:1 — ®03:
If la NA NA NA NA NA NA 0.14
If ha NA NA NA NA NA NA 0.13
If st 1 NA NA NA NA NA NA | 0.19%=
If st 5 0.28*** 0.27*** 0.24%*=
If_st 25 0.28*** 0.33**= 0.20***
If 11y 0.28*** 0.33*** 0.20%**
If_2y 0.30*** 0.39*** 0.22**
If_mly NA NA NA NA NA NA 0.13
Spain 1992:11 — 2003:6 1992:11 — 1998:6 1992003:6
If 11y 0.68*** 0.70*** 0.88** 0.76** C
If_mly 0.37** 0.36%** 0.73** 0.70** C

Note: See Table 2a.
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