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What Drives the Distributional Dynamics of Client Interest Rates on
Consumer Loans in the Czech Republic? A Bank-level Analysis

Václav Brož and Michal Hlaváček ∗

Abstract

We study the bank-level distributional dynamics and factors of client interest rates on consumer
loans in the Czech Republic. We take into account that client interest rates can have different
fixation periods, focus on the consumer loans category, which exhibits multimodal client interest
rate distributions, and employ an alternative measure to the mean interest rate – the mode mea-
sure. We show that in recent years, most banks in the Czech Republic have started to provide new
consumer loans at unprecedentedly low client interest rates. The bank-level analysis then reveals
that reduced market concentration (increased market competition) and to some extent also accom-
modative monetary policy and changes in the market for housing loans and mortgages have been
driving this development. Our results are in line with the international literature but are novel in
the Czech context.

Abstrakt

V tomto článku se zabýváme distribuční dynamikou na úrovni bank a faktory ovlivňujícími kli-
entské úrokové sazby ze spotřebitelských úvěrů v České republice. Bereme v úvahu, že klientské
úrokové sazby mohou mít rozdílně dlouhá období fixace, zaměřujeme se na spotřebitelské úvěry,
které vykazují vícemodální rozdělení úrokových sazeb, a kromě průměrné úrokové sazby využí-
váme také alternativní ukazatel – modus. Ukazujeme, že v posledních letech většina bank v České
republice začala poskytovat nové spotřebitelské úvěry za nebývale nízké klientské úrokové sazby.
Z analýzy na úrovni jednotlivých bank vyplývá, že za tímto vývojem stojí snížená koncentrace
trhu (vyšší konkurence na trhu) a do určité míry také uvolněná měnová politika spolu se změ-
nami na trhu úvěrů na bydlení a hypoték. Výsledky článku jsou v souladu s mezinárodní odbornou
literaturou, ale v českém kontextu jsou nové.

JEL Codes: C23, C46, E43, G21.
Keywords: Banks, client interest rates, competition, consumer loans.

∗ Václav Brož, Czech National Bank and Charles University Prague, vaclav.broz@cnb.cz
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Nontechnical Summary

Consumer loans constitute a significant part of the loan portfolios of the Czech banking sector, but
little is known about their evolution over time and about the factors that influence client interest rates
on consumer loans. The Czech literature presents only limited evidence on both of these topics.

We analyze the bank-level distributional dynamics and factors of client rates on consumer loans
with an interest rate fixation period of over 5 years, which exhibits multimodal client interest rate
distributions. In our bank-level analysis, we use data in a sample period from 2007 to 2017 and
assume an alternative location measure to the mean interest rate (the mean measure) – the location
of the highest mode of the empirical distribution of consumer loans (the mode measure). Moreover,
based on the Czech literature, we identify monetary policy, credit risk, and market concentration
(market competition) as potential factors which might determine the dynamics of client rates on
consumer loans. As our estimation framework, we employ the bootstrap-corrected fixed effects
model of De Vos et al. (2015) for dynamic panel data. This modeling approach is the most suitable
one for the specifics of our panel dataset.

We obtain two types of results. First, the results on the distributional dynamics reveal that in recent
years, most banks in the Czech Republic have started to provide significantly cheaper consumer
loans with long fixation periods than ever before. This trend is unprecedented in comparison with
the situation before the global financial crisis and the crisis/early post-crisis period. Moreover, the
protracted fall in client rates has been accompanied by a steady increase in the volume of new
consumer loans. Second, the analysis of the factors of client rates on consumer loans can help us
identify which factors have been driving the shifts in the distribution of client rates on consumer
loans. In this sense, we show that reduced market concentration (increased market competition) and
to some extent also accommodative monetary policy and changes in the market for housing loans
and mortgages have contributed to the recent protracted decrease in client rates on consumer loans.

Our results are in line with the international literature but are novel in the Czech context. Further,
they have implications both for monetary policy and for financial stability. Our overview of the
Czech consumer loan market shows that the evolution of consumer loans is to a certain extent
similar to that of housing loans and mortgages. Specifically, the volumes of new consumer loans
have been increasing rapidly in recent years, surpassing the previously high from the pre-crisis
times, and the new peak might not have been attained yet. At the same time, client rates have been
falling in a protracted fashion which has no precedent in the history of the Czech consumer loan
market. We find that increased market competition – which puts pressure on the mark-ups of banks
– has been a major driver of this development. As interest income from consumer loans accounts
for a significant share of the profits of banks in the Czech Republic, continued pressure on mark-ups
might pose a risk to their profitability and potentially also their capital adequacy.
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1. Introduction and Motivation

In this paper, we study the bank-level distributional dynamics and factors of client interest rates on
consumer loans in the Czech Republic. Consumer loans constitute a significant part of the loan
portfolios of banks in the Czech Republic – around 6% of the total stock of loans and 15% of
the total stock of household loans as of 2017. Moreover, new consumer loans account for 7% of
all new loans and non-performing consumer loans account for around 39% of all household non-
performing loans. However, little is known about the evolution of consumer loans over time and
about the factors that influence client rates on consumer loans. In the Czech context, analyses of
individual loan segments typically focus on corporate loans, housing loans, mortgages or household
loans in general (Brůha, 2011; Horváth and Podpiera, 2012; Hainz et al., 2014; Havránek et al.,
2016). In particular, special attention is paid to the topic of the pass-through of market interest
rates to client rates in various loan segments. Consumer loans, however, are usually omitted from
such analyses. One reason is their low responsiveness to the business cycle (Brůha, 2011). Another
reason is the absence of a long-term relationship between client rates on consumer loans and market
rates (Horváth and Podpiera, 2012; Havránek et al., 2016).

We revisit the topic of consumer loans in the Czech Republic, as there are multiple unexplored
issues in this context.1 First, policymakers might be interested in the evolution of consumer loans
based on the length of the fixation of client rates, as outlined in Brůha (2011). Is there any fixation
category that drives the overall dynamics of consumer loans, in terms of both the total volume and
the average interest rate? If there is any dominant category, it should assume a central role in future
analyses of consumer loans in the Czech Republic. Second, no author has so far analyzed the shape
of the empirical distribution of client rates on consumer loans. Multimodality of the distribution
would effectively disqualify the mean interest rate as an appropriate location measure. Furthermore,
policymakers might be interested in tracing the precise dynamics of the empirical distribution of
client rates on consumer loans. Are there any notable shifts in the empirical distribution at the
aggregate level over time? Are potential trends general to the extent that they relate to a large
number of banks or are they specific to few banks only? Any notable recent dynamics should
then be assessed in comparison with those in previous seminal periods (the expansion of the Czech
economy after accession to the European Union, the occurrence of the global financial crisis, and
the protracted period of repeated recessions/very slow recovery in the post-crisis years). Finally,
drivers of client rates on consumer loans can also be seen as a natural research objective. Are client
rates on consumer loans influenced by monetary policy, by changes in the underlying credit risk or
by market concentration in this segment as the literature in the Czech context suggests? Also, such
an analysis can potentially help identify what drives the distributional dynamics of client rates on
consumer loans.

Our empirical analysis has several dimensions. First, we take into account that the fixation periods
of client rates on consumer loans can differ. In particular, we focus on consumer loans with the client
interest rate fixed for more than 5 years. This category exhibits multimodal distributions. Second,
we conduct an analysis of the distributional dynamics of client rates on consumer loans both at the
aggregate level (the entire banking sector) and at the level of individual banks. Third, in the bank-
level analysis of factors of client rates on consumer loans, we employ two location measures: (i) the
mean interest rate, and (ii) the interest rate which corresponds to the location of the highest mode

1 We analyze new consumer loans rather than the stock of consumer loans. This is standard in the literature in the
Czech context, as client rates on new loans reflect changes in the economic environment faster than client rates
on the stock of consumer loans (Horváth and Podpiera, 2012; Hainz et al., 2014; Havránek et al., 2016). In the
remainder of the text, consumer loans thus refer to new consumer loans, not to the stock of consumer loans unless
stated otherwise.
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(global maximum) of the density function of consumer loans. We label these measures as the mean
measure and the mode measure, respectively. The latter measure can then provide a link between
the analysis of the distributional dynamics and the factors of client rates on consumer loans.2

We use detailed regulatory data on the empirical distributions of client rates on consumer loans in the
sample period from 2007 to 2017 and employ two main methods in our analysis. First, to study the
distributional dynamics of consumer loans, we apply kernel density estimation. Second, to analyze
factors of client rates on consumer loans using bank-level data, we employ the bootstrap-corrected
least squares estimator for dynamic panel data.

Our paper contributes to the current state of knowledge about the Czech consumer loan market in
several ways. First, we study how the empirical distributions of client rates on consumer loans
evolve over time. Such an analysis is original in the literature on consumer loans and might be
of policy interest with respect to both financial stability and monetary policy. Second, we analyze
which factors drive the evolution of client rates on consumer loans while (i) taking into account that
client rates can have different fixation periods and (ii) using two measures of client rates – the mean
and the mode measure. The use of the mode measure is novel in the literature.

The paper has the following structure. In the second section, we summarize the body of literature
on consumer loans, with an emphasis on the topic of the pass-through from market rates to client
rates on consumer loans. In the third section, we introduce our data and variables and formulate
our working hypotheses. We continue with a fourth section in which we introduce our two main
methods. The fifth section presents our results. In the sixth section, we provide concluding remarks
and discuss the policy implications of our results.

2. Literature Review

In this section, we review relevant studies on the topic of the pass-through from market rates to client
rates on consumer loans. However, some studies also introduce other factors – apart from monetary
policy – which might influence client rates on consumer loans. Although consumer loans feature
in several studies on the topic of monetary transmission in both the Czech and the international
context, they are scarcely the main focus of such analyses. At the same time, to the best of our
knowledge we are the first authors to study the distributional dynamics of consumer loans.3

2.1 Literature in the Czech Context

In the Czech context, the literature on the pass-through from market rates to client rates on consumer
loans is somewhat limited. This stems from the fact that client rates on consumer loans are typically
not found to be cointegrated with market rates (Horváth and Podpiera, 2012; Havránek et al., 2016).
However, at the same time, the Czech literature presents some stylized facts about consumer loans
and also offers several ideas about other potential factors – apart from monetary policy – which
might influence client rates on consumer loans.

2 As we assume that the mode measure is a more appropriate location measure if the distribution is non-normal.
3 The topic of distributional dynamics, however, is established in economics. Kočenda and Valachy (2002) analyze
the distributional dynamics of the ownership structures of Czech firms. Nath and Tochkov (2013) analyze the
distributional dynamics of the inflation rates of the new EU member states with respect to the benchmark based on
the inflation rates of countries that joined the Economic and Monetary Union in 1999.
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First, Niedermayer (2008) provides an overview of the monetary transmission mechanism in the
consumer loans segment in the transition and pre-crisis years in the Czech Republic (from 1990 to
2007). The growth of consumer loans was subdued in the transition years as: (i) the purchasing
power of Czech consumers was low, (ii) interest rates attained values above 10%, and (iii) banks
in the Czech Republic typically focused on corporate loans. This trend reversed only after the
turn of the century. The Czech banking sector, having suffered severe financial difficulties that
required state interventions, started to provide more consumer loans.4 This trend was boosted by an
environment of relatively low interest rates. As for the evidence on the pass-through, Niedermayer
(2008) notes that monetary transmission between market rates and retail rates charged by banks can
be characterized as “slow and not complete.” Moreover, he adds that interest rates on consumer
loans with shorter maturities “adjust with a longer lag and tend to be sticky.”

Second, Brůha (2011) focuses on the evolution of credit risk premia and their interaction with
macroeconomic fundamentals. However, he omits consumer loans from his analysis, as they (i) bear
relatively high credit risk premia compared to housing loans and corporate loans, (ii) barely respond
to the business cycle, and (iii) represent only a marginal share of the loan portfolios of banks in the
Czech Republic. Further, Brůha (2011) thoroughly discusses why one should distinguish between
loans based on the length of fixation of their interest rates. He applies this distinction for the analysis
of corporate and housing loans in three fixation categories: (i) fixation of the interest rate for up to
1 year, (ii) fixation of the interest rate from 1 year to 5 years, and (iii) fixation of the interest rate for
over 5 years. Moreover, these categories are paired with the 6-month Prague Interbank Offered Rate
(6M PRIBOR), the 3-year interest rate swap (IRS3Y), and the 7-year interest rate swap (IRS7Y),
respectively. We adopt the distinction based on the fixation of interest rates in our analysis, too.

Third, Horváth and Podpiera (2012) estimate the pass-through to client rates on mortgages, cor-
porate loans, and consumer loans, using bank-level data from the period 2004–2008. The authors
employ the pooled mean group estimator, which allows for heterogeneity between banks in the
panel but requires client rates to be cointegrated with market rates. However, this condition is not
satisfied for consumer loans. The authors attribute this result to a dominant role of credit risk and
considerable market concentration in pricing of consumer loans. However, they do not distinguish
between different lengths of fixation of interest rates on consumer loans; instead, they assume a
pool of consumer loans with various fixation periods.

Fourth, Hainz et al. (2014) analyze the factors of interest rate spreads of corporate loans, mortgages,
and consumer loans in the period 2004–2011.5 The authors use a system generalized method of
moments (GMM) estimator for a panel dataset of banks in the Czech Republic. The results show
that credit risk, interest rate risk, and liquidity risk in the crisis period (2008–2011) exhibit some
impact on the interest rate spreads of consumer loans. However, similarly to Horváth and Podpiera
(2012), the authors do not distinguish between fixation categories.

Fifth, Havránek et al. (2016) study the pass-through to client rates of various loan categories sepa-
rately in the periods before and after the global financial crisis. The authors put an emphasis on the
link between the strength of the pass-through and bank efficiency, use bank-level data for various
loan and deposit products, and employ the pooled mean group estimator. They can do so as they
generally find evidence of panel cointegration between client rates and market rates – with the ex-
ception of consumer loans. Similarly to Horváth and Podpiera (2012), rates on consumer loans are

4 In 2004, the growth of retail loans provided by Czech banks surpassed 30% (Vojtek and Kočenda, 2006).
5 The spread is defined as the difference between the mean rate in a given loan segment for a given bank and the
3-month PRIBOR.
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not found to be cointegrated with market rates in the panel of banks in the Czech Republic. Nev-
ertheless, the authors do not follow Brůha (2011) and do not distinguish between different fixation
categories.

Overall, the reviewed studies in the Czech context do not shed much light on the discussion of
the interest rate pass-through to consumer loans and do not cover recent years. Generally, the
authors do not distinguish between fixation categories as advised by Brůha (2011). Nevertheless,
market competition and credit risk are identified as potential factors driving rates on consumer loans
(Horváth and Podpiera, 2012).

2.2 Literature in the International Context: the European Union and Northern America

We divide the body of international studies into two strands based on their geographical focus. We
review studies (i) focusing both on individual countries and on subgroups of countries from the
European Union (EU), and (ii) focusing on countries in Northern America. The main aim of this
section of the literature review is to broaden the set of possible approaches to modeling the pass-
through to client rates on consumer loans. Also, the reviewed countries have a comparable monetary
policy framework to the Czech Republic.

Starting with the first strand of literature on the EU countries, Egert and MacDonald (2009) pro-
vide an excellent overview of the topic of monetary transmission in the countries of Central and
Eastern Europe (CEE). They survey numerous studies available at that time and review two ap-
proaches to modeling monetary transmission. First, the cost of funds approach assumes retail rates
and corresponding market interest rates of a comparable maturity. Second, the monetary policy
approach directly relates retail rates to reference rates set by the central bank. Next, the survey
reveals Error Correction Models (ECMs) and Vector Autoregressive Models (VARs) as possible
modeling approaches. Moreover, Egert and MacDonald (2009) provide several key insights into the
pass-through to consumer loans in the pre-crisis period. First, they note that the average long-run
pass-through from money market rates to a consumer lending rate is 0.51, by far the lowest figure
in comparison with other retail rates (lending and deposit ones alike). Second, Egert and MacDon-
ald (2009) claim that the interest rate pass-through to consumer loans is low and slow. This might
aggravate the impact of monetary policy actions in the segment of consumer loans.

At the level of the euro area, Aristei and Gallo (2014) analyze whether the pass-through to various
loan segments changed in the crisis period. They employ a vector error correction model (VECM)
and show that the series of the money market rate (EURIBOR3M) and the retail rate for consumer
loans are cointegrated if one allows for one structural break in the intercept. Furthermore, Aristei
and Gallo (2014) report that the long-run pass-through to rates on consumer loans is significantly
lower than 1, at around 0.2. The authors therefore claim that monetary authorities are unable to
adequately affect rates on consumer loans. This is explained by a substantial market power of banks
that exert sizable risk premia in the consumer loans segment. The short-run pass through is similarly
low, implying sticky retail rates on consumer loans in the euro area (Aristei and Gallo, 2014). A
comparable analysis is conducted by Gropp et al. (2014) for the euro area in the pre-crisis period.
The authors use a dataset with two panel dimensions – product- and country-specific – and also
show that the pass-through to client rates on consumer loans is low and slow. Thus, based on the
findings of Gropp et al. (2014) and Aristei and Gallo (2014), we can conclude that the pass-through
to rates on consumer loans is low in the euro area in the pre-crisis and the early crisis years alike.
Finally, Van Leuvensteijn et al. (2013) study the link between bank competition and the interest
rate pass-through in the euro area in the period 1999–2004. The authors find that more intense
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competition (as measured by the Boone indicator) between banks leads to lower risk premia on
consumer loans and at the same time to a stronger pass-through.

At the country-specific level, Fuertes and Heffernan (2009) and De Graeve et al. (2007) focus on
the United Kingdom and Belgium, respectively. The former paper employs the ECM framework
on a large body of various loan and deposit products. Interestingly, Fuertes and Heffernan (2009)
find that for personal loans (one of their proxies for consumer loans), the pass-through exceeds 1.
De Graeve et al. (2007) also employ the ECM framework on a panel of several loan and deposit
products in Belgium, distinguishing them by their maturity. Again, the authors show that the pass-
through to retail rates on consumer loans is low and slow, similarly to what other studies report for
the pre-crisis period.

Turning to the second strand of literature on the United States and Canada, Mora (2014) analyzes the
impact of the extraordinary post-crisis monetary policy measures – including quantitative easing –
on retail rates. In particular, he focuses on auto loans and mortgages. Using an extensive bank-level
dataset of U.S. banks, the author concludes that the policy actions of the Federal Reserve facilitated
a decrease in retail rates, but the pass-through weakened in the post-crisis years. Next, Den Haan
et al. (2007) also work with U.S. data and use a VAR framework to trace possible differences in
the reaction of the stock of consumer loans to monetary and non-monetary shocks. In this sense,
the authors find that the stock of consumer loans decreases following a hike in policy rates. On
the other hand, it is not responsive to non-monetary shocks, proxied by a shock to output. Intro-
ducing spillovers of monetary policy actions into the literature on transmission of consumer loans,
Den Haan et al. (2009) establish that the stock of consumer loans in Canada decreases after a mon-
etary tightening initiated by the Federal Reserve. This is typically followed by the same action by
the Bank of Canada. Similarly to the results of Den Haan et al. (2007), the stock of consumer loans
reacts differently to monetary and non-monetary shocks, with the latter having a much less pro-
nounced effect (Den Haan et al., 2009). Overall, the literature on consumer loans from the United
States and Canada conveys a clear message: monetary policy actions can affect rates on consumer
loans.

To sum up, there is a pattern in the international literature: most studies find that the pass-through
to rates on consumer loans is low and slow. From the methodological point of view, approaches
based on the error correction model prevail. This technique, however, requires data on both client
rates on consumer loans and market rates to be non-stationary and cointegrated. Finally, some
of the literature on the pass-through to consumer loans stresses the term-structure dimension of
the analysis (De Graeve et al., 2007; Egert and MacDonald, 2009). This means that one should
relate client rates on consumer loans (with a certain interest rate fixation period) to market rates of
comparable maturity. We follow this recommendation in our analysis.

3. Data, Variables, and Hypotheses

3.1 Data and Variables

We use monthly data on the consumer loans of banks in the Czech Republic from the SNOB
database maintained by the Czech National Bank (CNB). Our sample period spans from January
2007 to December 2017, constituting 132 observations in total. As such, consumer loans cover not
only specific-purpose credit for goods and services (typically durables such as electronic goods,
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furniture, and cars), but also non-specific credit that can be used for any purpose.6 Figure 1 shows
that consumer loans have been dominated by non-specific consumer credit, which accounted for
more than 70% of all consumer loans in the past and still makes up more than one half of the total.
Specific-purpose consumer credit has recently recorded the highest growth, having increased five-
fold between 2008 and 2017, and now accounts for over 20% of the total stock of consumer loans.
The different types of consumer loans differ considerably in terms of risk characteristics, maturity,
and interest rates. These differences can lead to a multimodal distribution of client interest rates on
consumer loans.

Figure 1: Structure of Consumer Loans by Loan Type, 2004–2017
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Table 1: An Illustrative Example of the Structure of the Data from the SNOB Database

Interest rate interval (in %) Volume (in CZK millions) Mean interest rate (in %)

1.01–2.00 173.79 1.82
2.01–3.00 198.69 2.21
3.01–4.00 1.00 3.91
4.01–5.00 26.85 4.90
5.01–6.00 1.3 5.11

Total volume/Aggregate mean interest rate 401.64 2.23

The data from the SNOB database are rich and detailed, as Table 1 shows. For a given month,
we can observe the volume of new consumer loans provided by a given bank in each relevant
interest rate interval. Moreover, the mean interest rate in each interest rate interval is given, as is

6 Some definitions of consumer credit also include bank overdrafts and debit balances on current accounts and
credit card credit.
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the aggregate mean interest rate over all interest rate intervals.7 The aggregate mean interest rate is
the “mean measure” throughout this analysis. Further, the mean interest rate in each interval serves
for the identification of the highest mode of the distribution. We label this measure as the “mode
measure.”8 In the example provided by Table 1, 2.21% is the location of the highest mode of the
distribution. The distinction between the mean and the mode measure constitutes the first dimension
of our analysis.

Next, we conduct an analysis using both aggregate and bank-level data, which constitutes the second
dimension of our analysis. The consumer loan market is relatively tight, as not all banks in the
Czech Republic offer consumer loans. Specifically, we use data on 11 out of the 45 banks in the
Czech Republic (as of the end of 2017). The banks in our sample cover 90% to 99% of all new
consumer loans throughout 2007–2017. Their share of total new bank loans ranged from 73% to
87% (including the share of their legal predecessors). Our sample covers both universal banks and
special-purpose banks focusing exclusively on consumer loans. In terms of size, we work with four
large banks (out of the four large banks active in Czech Republic), two medium-sized banks (out of
the five banks in this category), four small banks (out of ten banks), one foreign bank branch (out
of 21 foreign bank branches), and no building societies (out of five building societies).9

In the third dimension of our analysis, we distinguish between three categories of consumer loans
based on the length of fixation of their interest rate – up to 1 year (short), from 1 year to 5 years
(medium), and more than 5 years (long). This distinction is similar to that of Brůha (2011) and
also follows the approach of De Graeve et al. (2007) and Egert and MacDonald (2009). Next, we
couple each fixation category with a corresponding market interest rate. We adopt the classification
of Brůha (2011) and pair the fixation categories with the 6M PRIBOR, the 3-year interest rate swap
(IRS3Y) and the 7-year interest rate swap (IRS7Y), respectively.10

Figure 2 shows the evolution of market interest rates in the period 2004–2017. The rates attained
their highest values in our sample in the pre-crisis years and then decreased, reaching historical lows
in 2016. In 2017, however, all three money market rates started to increase gradually.

For a start, it is useful to establish which fixation category – if any – dominates the other categories in
terms of loan volumes. Figure 3 provides an overview of the evolution of the volumes of consumer
loans in the three fixation categories as well as at the aggregate level (disregarding the length of
fixation of the interest rate). First, consumer loans with long fixation periods (over 5 years) have
been the dominant category since at least 2012. Furthermore, they have been growing at a rapid
pace to unprecedented heights since that time. Second, in late 2015 or early 2016 the total volume
of consumer loans topped its previous peak recorded around the onset of the global financial crisis,
and a new peak has not been attained yet. Third, the evolution of consumer loans with a fixation
period of between 1 year and 5 years is relatively stationary, with the exception of recent years,
when a slight upward trend has been evident. The other two fixation categories (up to 1 year and

7 Naturally the mean interest rate for each interest rate interval has to fall between the lower and upper bound of
this interval.
8 The location of the highest mode can be easily obtained from the CNB’s SNOB database, using, for example,
MS Excel.
9 Large banks are those with assets accounting for more than 10% of the total assets of the banking sector, medium
banks are those with assets amounting to between 2% and 10% of the banking sector balance sheet, and small
banks are those with assets below 2% of banking sector assets.
10 Data for the reference rates are obtained from the CNB’s ARAD database. We assume monthly averages.
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Figure 2: Market Rates Corresponding to Various Fixation Categories, 2004–2017
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Figure 3: Volume of Consumer Loans, Various Fixation Categories, 2004–2017

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Year

V
o
lu

m
e
 (

m
il.

 C
Z

K
)

Fixation 1Y 1Y−5Y 5Y+ All

Source: SNOB CNB



What Drives the Distributional Dynamics of Client Interest Rates on Consumer Loans in the
Czech Republic? A Bank-level Analysis 11

more than 5 years) contain clear structural breaks in January 2012 and March 2006, respectively.11

On balance, however, consumer loans with interest rates fixed for over 5 years are the dominant
category. We thus restrict our empirical analysis to them.12

Figure 4: Mean Interest Rates on Consumer Loans, Various Fixation Categories, 2004–2017
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Next, Figure 4 shows the evolution of mean interest rates for each fixation category and also the
aggregate mean interest rate, disregarding the fixation categories. There has been a protracted fall
in the aggregate mean interest rate since at least 2015. Clearly, this trend has been driven by a fall in
the mean interest rates for the medium and long fixation categories. The decrease is sizable: mean
interest rates attained values of around 14% in the period 2010–2014 but decreased to 10% recently.
Given Figure 4, this development is unprecedented in comparison with previous periods for which
data are available. Moreover, in the period from 2006 to 2012, mean interest rates of all fixation
categories comoved in a highly synchronized fashion, with no substantial differences between them.

Further, Figure 5 shows the evolution of interest rate spreads.13 Interestingly, low spreads of around
9% were attained in 2007 and 2008. Just before the start of the global financial crisis, however, both
market interest rates and mean interest rates on consumer loans attained high values, as Figure 4
shows. The current situation is rather different, as both types of interest rates are near historical
lows.

11 These structural breaks are connected to the way banks report consumer loans. Both breaks occur at a time when
some banks started to report the majority of consumer loans as having a fixation period of more than 5 years rather
than less than 1 year.
12 The other two categories are also omitted for the following reasons. First, the short fixation category is of minor
importance as from 2017, as Figure 3 shows. Second, the medium fixation category does not exhibit multimodal
distributions of client interest rates.
13 We define interest rate spreads as the difference between the mean interest rates of a given fixation category and
the corresponding market interest rate, as defined by Brůha (2011).
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Figure 5: Interest Rate Spreads of Consumer Loans, Various Fixation Categories, 2004–2017
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Figure 6: The Mean and the Mode Measure, Long Fixation, 2004–2017
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Next, Figure 6 shows the evolution of the mean and the mode measure for the long fixation category.
In general, the mode measure is less volatile and was highly synchronized with the mean measure
until 2015. Since 2015, however, the mode measure has attained significantly lower values than
the mean measure. This implies that an empirical analysis with these two measures might yield
different results.

Figure 7: Market Concentration and Credit Risk for Consumer Loans, Long Fixation, 2004–
2017
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Finally, Figure 7 shows the evolution of two potential factors of client rates on consumer loans iden-
tified in the literature in the Czech context: the Herfindahl index – a proxy for market concentration
(or market competition) in the long fixation category, and the ratio of non-performing consumer
loans to total loans in the long fixation category (NPL) – a proxy for credit risk.14 Both measures
are constructed based on granular bank-level data. First, it can be seen that the quality of consumer
loans with an interest rate fixation period of over 5 years has been improving dramatically since
2015. As for 2017, the ratio attained its lowest values since 2007, when the data started to be avail-
able. Both time series contain an apparent structural break: January 2012 (the Herfindahl index)
and April 2015 (the NPL ratio), respectively. For the Herfindahl index, the structural break in 2012
is connected to the structural break observable in Figure 3. For the NPL ratio, the structural break
in 2015 originates in the time series of the NPL ratio of one bank only.15

14 The Herfindahl index is determined as the sum of the squares of the shares (in %) that individual banks in the
Czech Republic attain in the market for new consumer loans in a given month. There is a well-documented inverse
relationship between market concentration and market competition (Nickell et al., 1997; Dilling-Hansen et al.,
2003).
15 We omit this bank from our analysis.
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3.2 Hypotheses

We formulate two major hypotheses. Hypothesis #1 is connected to the topic of distributional
dynamics for consumer loans in the long fixation category. Hypotheses #2 relates to the factors
driving the evolution of client rates on consumer loans in the long fixation category.

First, Figure 6 shows divergence between the mean and the mode measure since 2015 for the long
fixation category. This might imply that the empirical distribution of client interest rates on con-
sumer loans has become non-normal and has been moving to lower values in recent years. There-
fore, in Hypothesis #1, we aim to explore whether or not the empirical distribution has shifted in
recent years.

Hypothesis #1: The empirical distribution of client rates on consumer loans in the long fixation
category has not shifted in recent years.

We conduct an analysis of the distributional dynamics of consumer loans in the long fixation cat-
egory both at the aggregate level and at the level of individual banks. The latter, more granular
analysis should reveal if the shifts in the empirical distribution to lower values are present for only
a few banks or if there has been a common trend.

Second, we aim to examine the factors behind the evolution of client rates on consumer loans in
the long fixation category. In particular, we revisit the issue of monetary transmission to rates on
consumer loans. As reviewed in Section 2, there is very limited evidence on the interest rate pass-
through from market rates to client rates on consumer loans in the Czech context. Nevertheless, the
international literature typically shows that the pass-through to rates on consumer loans exists and is
low and slow (De Graeve et al., 2007; Egert and MacDonald, 2009; Aristei and Gallo, 2014; Gropp
et al., 2014). Also, we ask if credit risk (proxied by the ratio of non-performing consumer loans to
total loans) and market concentration (proxied by the Herfindahl index) play a role. Horváth and
Podpiera (2012) suggest that these two factors should be considered in future research on consumer
loans. Finally, the association between rates on consumer loans and market competition is examined
by Van Leuvensteijn et al. (2013), who find that greater market competition reduces interest rate
spreads. Thus, in Hypothesis #2, we ask whether or not the factors mentioned above – market
interest rates, credit risk, and market concentration – have some impact on the evolution of interest
rates on consumer loans in the long fixation category.

Hypothesis #2: There are no statistically significant factors of client rates on consumer loans.

We assess Hypothesis #2 using a bank-level analysis of the Czech banking sector. We distinguish
between estimates for the mean and the mode measure, as they might provide different conclusions,
based on Figure 6. Moreover, the mode measure in fact enables us to explain the distributional
dynamics described in Hypothesis #1 should the data be non-normal. We test for both hypotheses
using the methods presented in the following Section 4.

4. Methodology

As we test two qualitatively different hypotheses, we need two modeling approaches. First, to
describe the distributional dynamics of consumer loans, we employ kernel density estimation. Sec-
ond, to examine the factors affecting interest rates on consumer loans at the bank level, we apply
the bootstrap-corrected fixed effects model for dynamic panel data of De Vos et al. (2015).
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4.1 Kernel Density Estimation

Kernel density estimation is used to approximate the density of a random variable based on a given
set of data. As it is commonly used in practice, we do not review it here and refer to Greene (2003).
In order to apply the kernel density estimation technique, we need to transform our dataset.16 First,
we round the gross volume in each interest rate interval to the nearest integer.17 Second, we mul-
tiply this rounded number by the mean interest rate in the particular interval and generate Rounded
volume∗Mean interest rate data points for each month in our sample.18 Finally, we estimate the
density function in each month using the data generated. In other words, as a result of the transfor-
mation, our original dataset is expanded – assuming data on Rounded volume as frequency weights,
we obtain a sample consisting of data points on Mean interest rate only.19

An important feature of kernel density estimation is the choice of bandwidth. Our procedure is as
follows: we first automatically estimate the bandwidth for each period using Silverman’s rule of
thumb (Silverman, 1986). Then, in order to obtain smooth transitions in the density estimates over
time, we repeat the kernel exercise with the median value of the bandwidth from the original estima-
tion. This assumption seems reasonable, as the final kernel density estimates generally reproduce
well the information about the shape of the distribution in the data from the SNOB database.

4.2 The Dynamic Panel Data Model and the Estimation Framework

We analyze the factors of client rates on consumer loans in the long fixation category in the spirit of
Brůha (2011) and Horváth and Podpiera (2012). Similarly to Hainz et al. (2014), we use dynamic
panel data estimation. We associate the current value of a client rate on consumer loans with the
current value of (i) the market interest rate to examine if there is any evidence of pass-through from
market rates to client rates on consumer loans, (ii) the variable controlling for credit risk, (iii) the
Herfindahl index as a measure of market concentration (or market competition), and (iv) the lagged
value of the client rate on consumer loans itself to account for its persistence. Our baseline model
can be formulated as follows:

consratei,t = αi +β1 · consratei,t−1 +β2 ·marketratet +β3 ·de f ratei,t +β4 ·Her f indahlt + εi,t , (1)

where consrate stands for either the mean or the mode measure, marketrate is the 7-year interest
rate swap – a proxy for monetary policy, de f rate is a proxy for credit risk, defined as de f ratei,t =

∆NPLi,t+12, Her f indahl is a proxy for market concentration (market competition), and ε denotes a
white noise process. The values of the indicator of market concentration and the proxy for monetary
policy are the same for all banks, while the values of the mean, the mode measure, and the default

16 Table 1 shows that the data from the SNOB database are in fact provided in the form of a dependent variable (the
volume of consumer loans in each interest rate interval) and an independent variable (the range of interest rates
corresponding to a particular interval or the mean value in the particular interval). Note that such data are suitable
for a curve-fitting exercise – both the dependent and the independent variable are specified.
17 In Table 1, we round the figure of CZK 173.9 million in the 1.01%–2.00% interval to CZK 174 million.
18 Continuing with the example using Table 1, this means that we generate 174 data points having the value 1.82.
19 An alternative to our approach would be to estimate a density function based on interval-censored data, similarly
to Braun et al. (2005). However, this approach would neglect the information on the mean interest rate in each
interest rate interval.
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rate in the long fixation category differ at the level of individual banks. Summary statistics of the
variables used in our baseline model are shown in Table A1.20

Note that our model can also be seen from the following perspective. We aim to explain the variation
in the client interest rate based on the variation in the risk-free rate (IRS7Y – a proxy for monetary
policy), the risk premium component (the default rate – a proxy for credit risk), and the mark-up
component (the Herfindahl index – a proxy for market competition).

As our modeling framework, we employ the bootstrap-corrected fixed effects method for dynamic
panel data.21 This method is an alternative to the established generalized method of moments
(GMM) estimators, as it also mitigates the endogeneity problem arising from the inclusion of the
lagged dependent variable (Kiviet, 1995). Based on De Vos et al. (2015), this method is suitable for
our panel with relative few cross-sectional units (N = 11 banks) but a large number of time units
(T = 132 months). In other words, if the ratio N

T is close to 0, the bias stemming from the inclusion of
a lagged dependent variable is small. In contrast, the GMM dynamic panel data estimators require
both T to be small and N to be large (Bridges et al., 2014; Hayakawa, 2015). This condition is clearly
not satisfied in our case. Furthermore, the bootstrap-corrected fixed effects estimator requires all the
explanatory variables (except for the lag of the dependent variable) to be strictly exogenous.22

Next, we need to decide on the time span of our analysis. As data on the NPL indicator are available
only since 2007, our sample period spans from January 2007 to December 2017, constituting 132
observations in total. Furthermore, we need to address the issue of an apparent structural break in
the series of the Herfindahl index in January 2012, as shown by Figure 7. We also revealed earlier
that this structural break is connected to the structural break in the volumes of consumer loans
from Figure 3. Both structural breaks pertain to the fact that some banks started to report large
volumes of new consumer loans in the long fixation category in January 2012. Moreover, similar
volumes had been reported for these banks until December 2011 in the short fixation category (up to
1 year). Therefore, we decided to split our sample period into two spans: (i) from January 2007 to
December 2011, and (ii) from January 2012 to December 2017. We opted for this step also because
the Herfindahl index is the same for all banks in our bank-level analysis.

5. Results

We proceed in the following way in presenting our results. First, we show our findings about the
distributional dynamics both at the aggregate level (the entire banking sector) and at the level of

20 The values of 0 for the mode measure can be explained as follows: one bank did indeed provide the majority
of its new consumer loans in the long fixation category without charging any interest, even for several months in a
row.
21 We do not use the pooled mean group estimator – unlike Horváth and Podpiera (2012) and Havránek et al. (2016)
– for two reasons. First, we test our variables for the presence of a unit root using the Fischer test, as we have an
unbalanced panel. For all the variables in our sample, we can reject the null hypothesis that all the panels contain a
unit root. The p-values are virtually zero when we use any of the Inverse chi-squared, Inverse normal, Inverse logit,
and Modified inverse chi-squared statistics available in Stata. Second, even if the variables were non-stationary
and cointegrated, we could not use the pooled mean group estimator, as it can only be employed for panels with a
similar number of cross-sectional units and time periods (Horváth and Podpiera, 2012).
22 Moreover, the White test indicates that there is heteroskedasticity in our dataset. Therefore, error draws from
the normal distribution with estimated heterogeneous (cross-section specific) variance are used by implementing
the Stata package xtbcfe. For each estimation, 800 iterations are used. For more details on the methodology, see
De Vos et al. (2015).
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individual banks. Second, we display our estimation results for factors of client rates on consumer
loans using bank-level data.

5.1 Distributional Dynamics of Client Rates on Consumer Loans

In Figure 6, we show that the mode measure has attained lower values than the mean measure
at least since 2015. This suggests that the distribution of client rates might have been shifting to
lower values, as stated in Hypothesis #1. In other words, it is likely that banks have started to
provide loans with lower interest rates than in the period until 2015. We assess Hypothesis #1
using Figure 8, which shows the yearly distributional dynamics in the period 2012–2017. It reveals
that the distribution of client rates on consumer loans in the long fixation category has become
right-skewed in recent years. It also offers a detailed insight into how the mass of the distribution
has migrated from higher to lower values. The dominant mode at an interest rate of around 15%
gradually started to retreat in 2013/2014 and no longer exists as of 2017. On the contrary, a mode of
around 7.5% has slowly started to dominate, having significantly advanced in 2016. The year 2017
can be described as one of consolidation of recent trends. First, even more consumer loans were
provided at lower interest rates, as illustrated by the right-hand side of the distribution – it shifted to
lower values compared to 2016. Second, the mode at around 7.5% has become more robust than in
2016. Comparing the shape of the distribution in 2013 and 2017, we again observe a change from
two peaks – a smaller one at 7.5% and a large one at around 15% – to a single dominant peak at
around 7.5% in a visibly right-skewed distribution. We thus reject Hypothesis #1.

It is also useful to examine the period 2007–2011 from a similar perspective. Figure 9 reveals that
in this time span, the peak of the distribution corresponded to an interest rate of around 15%. This
implies that the current situation is unprecedented in comparison with both the pre-crisis and the
crisis/early post-crisis period. Overall, we cannot reject Hypothesis #1, as we find that the empirical
distribution of client rates on consumer loans in the long fixation category has been shifting in
recent years. In other words, consumer loans with long fixation periods are cheaper than ever
before. Furthermore, this situation is unprecedented in comparison with both the pre-crisis and the
crisis/early post-crisis period.

Next, we ask to what extent the recent trend of consumer loans being provided at lower interest
rates is general. In other words, we ask if the trend of “cheaper consumer loans” relates to a large
number of banks or to a few banks only. We thus turn to the bank-level evidence on distributional
dynamics, using data for ten banks in the Czech Republic in the years 2015–2017.23 The results
are captured by Figures A1–A10 in the Appendix. The aggregate trend of “cheaper consumer
loans” indicated by Figures 8 and 9 is not restricted to a few banks only. Quite the opposite, for
five banks, we obtain evidence of “much cheaper consumer loans” – the distribution shifts visibly
to lower values (Figures A4, A5, A6, A8, and A9). Further, for three more banks, we obtain
evidence of “somewhat cheaper consumer loans” – the distribution shifts marginally to lower values
(Figures A1, A2, and A7). Finally, for the two remaining banks, the distribution shifted marginally
to higher values in 2017 compared to 2016 (Figures A3 and A10). So, the evidence from the analysis
of the distributional dynamics of bank-level data shows that the trend of providing more consumer
loans with lower interest rates has been rather widespread in the Czech banking sector.

23 We restrict the bank-level analysis to these years as some banks did not provide consumer loans with long
fixation periods prior to 2015.
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Figure 8: Distributional Dynamics of Client Rates on Consumer Loans with Long Fixation Pe-
riods, Yearly Perspective, 2012–2017
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Figure 9: Distributional Dynamics of Client Rates on Consumer Loans with Long Fixation Pe-
riods, Yearly Perspective, 2007–2011
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5.2 Estimation of Factors of Client Rates on Consumer Loans

In the following subsection, we analyze the determinants of client rates on consumer loans with long
fixation periods using bank-level data within the specification outlined in Equation 1. As discussed
earlier, we use two location measures: the mean interest rate (the mean measure) and the location
of the highest mode (the mode measure) and we split our sample into two periods: 2007–2011 and
2012–2017, due to an apparent structural break in the series of the Herfindahl index (Figure 7). The
estimation results for factors of client rates on consumer loans at the level of individual banks are
shown in Table 2 for the period 2007–2011 and in Table 3 for the period 2012–2017.

Table 2: Factors of Client Interest Rates on Consumer Loans, Bank-level Data, 2007–2011,
Baseline

(1) (2)
Mean measure Mode measure

Coef. Std. err. Coef. Std. err.
Mean (t-1) 0.8014∗∗∗ 0.0566
Mode (t-1) 0.6803∗∗∗ 0.0639
IRS7Y (t) −0.1276 0.0957 −0.1749 0.1479
Default rate (t) −0.0761 0.1142 −0.1230 0.1777
Herfindahl (t) −0.0011 0.0116 0.0023 0.0197
No. of observations 281 281

Note: ***, **, and * denote statistical significance at the 1, 5, and 10% level, respectively. The
estimation method is the bootstrap-corrected least squares estimator of De Vos et al. (2015).
Standard errors are approximated with the bootstrap LSDV distribution, based on 800 replications.
Explanatory variables (except for the lag of the dependent variable) are strictly exogenous, as the
correlations between them and the residuals are not statistically different from zero. There is no
constant in the model, as it is partialled out by the estimation method.

We summarize the results as follows. First, the location measures are strongly persistent in both time
periods. However, we do not find evidence of a unit root, which supports our choice of estimation
strategy. Second, none of the three factors – monetary policy, credit risk, and market competition
– were relevant drivers of client rates on consumer loans in the period 2007–2011, in contrast to
the situation in the period 2012–2017. Third, reduced market concentration (higher market com-
petition) leads to lower client rates on consumer loans for both location measures in the period
2012–2017. A similar finding is presented by Van Leuvensteijn et al. (2013), who claim that in-
creased market competition leads to better conditions for customers who take out a consumer loan.
Also, CNB (2017) reports that banks in the Czech Republic providing consumer loans have been
forced to reduce their mark-ups on consumer loans since 2014. Our analysis shows that higher mar-
ket competition – which has reduced mark-ups on consumer loans – has contributed to a decrease
of client rates on consumer loans with long fixation periods. Fourth, the default rate does not seem
to be a relevant factor behind the distributional dynamics of rates on consumer loans. We attribute
this result to the fact that banks might have imprecisely predicted the amount of loan loss provisions
required for consumer loans, partly because the recent growth in the credit risk indicator has been
rapid and unprecedented (Figure 7).

Fifth, there is evidence of a link between the market rate and the client interest rate on consumer
loans for the mode measure in the period 2012–2017. This implies that accommodative monetary



20 Václav Brož and Michal Hlaváček

Table 3: Factors of Client Interest Rates on Consumer Loans, Bank-level Data, 2012–2017,
Baseline

(1) (2)
Mean measure Mode measure

Coef. Std. err. Coef. Std. err.
Mean (t-1) 0.8975∗∗∗ 0.0384
Mode (t-1) 0.7751∗∗∗ 0.0396
IRS7Y (t) 0.1614 0.1374 0.2915∗ 0.1739
Default rate (t) −0.0415 0.1134 0.1896 0.1713
Herfindahl (t) 0.0572∗∗∗ 0.0258 0.1466∗∗∗ 0.0339
No. of observations 505 505

Note: ***, **, and * denote statistical significance at the 1, 5, and 10% level, respectively. The
estimation method is the bootstrap-corrected least squares estimator of De Vos et al. (2015).
Standard errors are approximated with the bootstrap LSDV distribution, based on 800 replications.
Explanatory variables (except for the lag of the dependent variable) are strictly exogenous, as the
correlations between them and the residuals are not statistically different from zero. There is no
constant in the model, as it is partialled out by the estimation method.

policy (as IRS7Y is a proxy for monetary policy) in recent years might have contributed to the shifts
of the distribution of client rates on consumer loans to lower values. One can also discuss the size
of the coefficients and their relationship to the literature which works with terms such as (short-
run, long-run) pass-through. The coefficient on IRS7Y is approximately 0.29, which means that
the “short-run pass-through” is rather low and incomplete. This is consistent with the international
literature on consumer loans (De Graeve et al., 2007; Egert and MacDonald, 2009; Aristei and Gallo,
2014; Gropp et al., 2014). However, taking into account the persistence of the location measures,
we could claim that the “long-run pass-through” might be complete. If, ceteris paribus, IRS7Y
decreases by 1 percentage point, the location of the highest mode decreases by 0.29 percentage
point on average in the same time period. In the next period, the original shock to the proxy for
monetary policy further reduces the mode measure by approximately 0.78*0.29 = 0.23, and so on.
Specifically, we cannot reject the null hypothesis that the sum of the coefficients on the variables
Mode(t − 1) and IRS7Y is statistically different from 1. Overall, we find evidence that there have
been significant drivers of rates on consumer loans – mostly market competition and monetary
policy – in the period 2012–2017, so we reject Hypothesis #2.

5.3 Robustness Checks

We conduct several robustness checks of our results for the period 2012–2017. They include the use
of an alternative estimation strategy, reflect yet another hypothesis behind the recent drop in rates on
consumer loans, and discuss the pass-through of market rates in more detail. First, we employ the
system GMM estimator as an alternative modeling framework to estimate Equation 1. Although we
claim that the bootstrap-corrected least squares estimator should provide a more suitable framework
given the specifics of our panel, GMM estimators are widely used in the literature. Furthermore, the
use of principal components analysis can significantly reduce the number of instruments (Roodman,
2009). The results of the system GMM estimation are reported in Table A2. We again find, similarly
to our baseline results in Tables 2 and 3, that increased market competition is the major driver behind
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the distributional dynamics of client rates on consumer loans. The market rate also has an effect,
although only for the mean measure.

Next, we pursue the hypothesis that the recent fall in rates on consumer loans might be connected
with the situation in the market for housing loans and mortgages. Some ways in which these two
markets may interact are indicated in CNB (2017). We hypothesize that changing conditions in the
market for housing loans and mortgages might have influenced the market for consumer loans, too.
Specifically, interest rate margins on mortgages might have decreased to a level where it started to
be rational for banks to turn to consumer loans to generate additional interest income. Consequently,
rates on consumer loans went down and taking out a consumer loan became more appealing, but
at the same time consumer loans remained a vital source of interest rate income for banks. We test
this hypothesis by including the change in the interest rate margin on mortgages in Equation 1.24

The estimation method is again the bootstrap-corrected fixed effects estimator, as in the baseline
estimation. The results are shown in Table A3. Market competition remains a robust driver of
the distributional dynamics of consumer loans, unlike the market rate. Moreover, we find that
for the mode measure, a lower interest rate margin on mortgages is associated with lower rates
on consumer loans. We thus identify an additional factor – alongside market competition – that
has contributed to the shift of the distribution of rates on consumer loans to lower values recently.
Moreover, the combination of findings concerning the market rate and the interest rate on mortgages
might indicate that the pass-through of low market rates has materialized via the market for housing
loans/mortgages.

Next, we focus on the effect of the market rate in more detail. To this end, we estimate a static model
without the lagged dependent variable by means of fixed effects estimation. There are two reasons
why fixed effects estimation might be preferable. First, the lagged dependent variable might carry
very similar information as the market rate, at least in terms of persistence.25 Second, as stated
earlier, a lending rate can be seen as simply the sum of the risk-free rate and various risk premiums.
On the other hand, the lagged dependent variable may carry additional information reflecting the
menu costs banks face when setting their lending rates. Also, the dynamic model might seem
preferable to the static one based on Hainz et al. (2014) and Brůha (2011), who use similar models
when explaining interest rate spreads. Table A4 shows the results from the fixed effects estimation.
The finding of the previous estimations about the key role of market competition is maintained.
There seems to be some evidence of a link between the market rate and the client rate for the mean
measure. In addition, the coefficient is close to 1, which might indicate complete pass-through, as
a simple t-test does not reject the hypothesis that the coefficient on IRS7Y is equal to 1. To some
extent, the results from the fixed effects estimation are similar to those from the GMM estimation –
the market rate only has a statistically significant effect for the mean measure, unlike in our baseline
results. This finding casts some doubt on the results from the baseline estimation about the strength
of the link between the market rate and the distributional dynamics of client rates. We then add the
interest rate margin on mortgages to the specification. In the case of the fixed effects estimation,
the coefficient on the margin is not statistically significant (Table A5), unlike for the dynamic panel

24 We define the interest rate margin as a weighted average of interest rate margins on mortgages with interest rates
fixed for up to 1 year, from 1 year to 5 years, from 5 years to 10 years, and for over 10 years. The margin itself is
constructed as the difference between the average rate on new loans for a given fixation category and the market
rate. In line with Brůha (2011), we assume 6MPRIBOR, IRS3Y, and IRS7Y as the market rates for the first three
fixation categories and IRS15Y for the last (over 10 years) fixation category. The weights are the volumes of new
consumer loans for the given fixation category.
25 Indeed, the lagged dependent variable and the market rate are mildly positively correlated and this correlation is
statistically significant. However, including both of them in the baseline estimation does not give rise to concerns
about multicollinearity.
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data estimation (Table A3). Otherwise, the results for the mean measure and the market competition
variable hold.

Overall, we show that in recent years, most banks in the Czech Republic have started to provide
new consumer loans at unprecedentedly low client interest rates. The bank-level analysis then
reveals that reduced market concentration (increased market competition) and to some extent also
accommodative monetary policy and changes in the market for housing loans and mortgages have
been driving this development. Our results are in line with the international literature but are novel
in the Czech context.

6. Conclusions

Consumer loans constitute a significant part of the loan portfolios of the Czech banking sector, but
little is known about their evolution over time and about the factors that influence client interest rates
on consumer loans. The Czech literature presents only limited evidence on both of these topics. We
analyze the bank-level distributional dynamics and factors of client rates on consumer loans with
an interest rate fixation period of over 5 years (which we denote the long fixation category). This
fixation category dominates the other two fixation categories (up to 1 year and from 1 year to 5
years) in terms of volumes of new consumer loans. At the same time, we show that client rates in
the long fixation category have been falling in recent years to unprecedentedly low levels. Also,
interest rate spreads – measured as the difference between the mean interest rate in a particular
fixation category and the 7-year interest rate swap rate – attain similarly low values as before the
global financial crisis in 2007–2008. This in our view motivates research into factors which might
have facilitated this development.

In our bank-level analysis, we use data in a sample period from 2007 to 2017 and assume an alterna-
tive location measure to the mean interest rate (the mean measure) – the location of the highest mode
of the empirical distribution of consumer loans (the mode measure). If the empirical distribution
of client rates on consumer loans is non-normal, the mean measure is an inappropriate measure for
describing the shape of the distribution. Moreover, based on the Czech literature, we identify mon-
etary policy, credit risk, and market concentration (market competition) as potential factors which
might determine the dynamics of client rates on consumer loans. As our estimation framework, we
employ the bootstrap-corrected fixed effects model of De Vos et al. (2015) for dynamic panel data.
This modeling approach is the most suitable one for the specifics of our panel dataset.

We obtain two types of results. First, the results on the distributional dynamics reveal that in recent
years, most banks in the Czech Republic have started to provide significantly cheaper consumer
loans with long fixation periods than ever before. This trend is unprecedented in comparison with
the situation before the global financial crisis and the crisis/early post-crisis period. Moreover, the
protracted fall in client rates has been accompanied by a steady increase in the volume of new con-
sumer loans (Figure 3). Second, the analysis of the factors of client rates on consumer loans can help
us identify which factors have been driving the shifts in the distribution of client rates on consumer
loans. In this sense, we show that reduced market concentration (increased market competition) and
to some extent also accommodative monetary policy and changes in the market for housing loans
and mortgages have contributed to the recent protracted decrease in client rates on consumer loans.
The result about the beneficial impact of lower market concentration is in line with Van Leuvensteijn
et al. (2013), who claim that increased market competition leads to better conditions for customers
who take out a consumer loan. Furthermore, we find some evidence of a link between market rates
(as a proxy for monetary policy) and client rates on consumer loans for the mode measure using
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bank-level data. These results are generally in line with the international literature on interest rate
pass-through (De Graeve et al., 2007; Egert and MacDonald, 2009; Aristei and Gallo, 2014; Gropp
et al., 2014). However, the link between the market rate and the distributional dynamics is not
particularly robust.

Our results have implications both for monetary policy and for financial stability. Our overview of
the Czech consumer loan market shows that the evolution of consumer loans is to a certain extent
similar to that of housing loans and mortgages. Specifically, the volumes of new consumer loans
have been increasing rapidly in recent years, surpassing the previously high from the pre-crisis
times, and the new peak might not have been attained yet. At the same time, client rates have been
falling in a protracted fashion which has no precedent in the history of the Czech consumer loan
market. We find that increased market competition – which puts pressure on the mark-ups of banks
– has been a major driver of this development. As interest income from consumer loans accounts
for a significant share of the profits of banks in the Czech Republic, continued pressure on mark-ups
might pose a risk to their profitability and potentially also their capital adequacy.
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Appendix

Figure A1: Distributional Dynamics of Client Rates on Consumer Loans with Long Fixation
Periods, Individual Banks, 2015–2017
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Figure A2: Distributional Dynamics of Client Rates on Consumer Loans with Long Fixation
Periods, Individual Banks, 2015–2017
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Figure A3: Distributional Dynamics of Client Rates on Consumer Loans with Long Fixation
Periods, Individual Banks, 2015–2017
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Figure A4: Distributional Dynamics of Client Rates on Consumer Loans with Long Fixation
Periods, Individual Banks, 2015–2017
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Figure A5: Distributional Dynamics of Client Rates on Consumer Loans with Long Fixation
Periods, Individual Banks, 2015–2017
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Figure A6: Distributional Dynamics of Client Rates on Consumer Loans with Long Fixation
Periods, Individual Banks, 2015–2017
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Figure A7: Distributional Dynamics of Client Rates on Consumer Loans with Long Fixation
Periods, Individual Banks, 2015–2017
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Figure A8: Distributional Dynamics of Client Rates on Consumer Loans with Long Fixation
Periods, Individual Banks, 2015–2017
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Figure A9: Distributional Dynamics of Client Rates on Consumer Loans with Long Fixation
Periods, Individual Banks, 2015–2017
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Figure A10: Distributional Dynamics of Client Rates on Consumer Loans with Long Fixation
Periods, Individual Banks, 2015–2017
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Table A1: Summary Statistics of Variables Used in the Baseline Estimation, 2007–2017

Variable No. of observations Mean Std. Dev. Min. Max.

Mean 1007 11.23 2.84 2.70 18.86
Mode 1007 10.86 3.82 0 21.9
IRS7Y 1007 1.91 1.25 0.37 4.67
Default rate 930 0.01 5.96 -3.56 4.16
Herfindahl index 1007 39.22 17.84 22.13 74.54

Table A2: Factors of Client Interest Rates on Consumer Loans, Bank-level Data, 2012–2017,
System GMM Estimation

(1) (2)
Mean measure Mode measure

Coef. Std. err. Coef. Std. err.
Mean (t-1) 0.9425∗∗∗ 0.0260
Mode (t-1) 0.8077∗∗∗ 0.0771
IRS7Y (t) 0.3190∗∗ 0.1308 0.7497 0.6922
Default rate (t) −0.0116 0.2524 −0.0336 0.5441
Herfindahl (t) 0.0102 0.0083 0.0451∗∗ 0.0227
No. of observations 505 505
AR(2) test 0.121 0.240
Hansen test 0.651 0.423

Note: ***, **, and * denote statistical significance at the 1, 5, and 10% level, respectively. The
estimation method is the system GMM estimator with instruments generated by principal compo-
nent analysis. Robust standard errors are reported. Windmeijer (2005) finite-sample correction
is applied to the reported standard errors. AR(2) test: Reports p-values for the null hypothesis
that the errors in the first difference regression exhibit no second-order serial correlation. Hansen
test: Reports p-values for the null hypothesis that the instruments used are not correlated with the
residuals and hence the overidentifying restrictions are valid.
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Table A3: Factors of Client Interest Rates on Consumer Loans, Bank-level Data, 2012–2017,
Specification with the Interest Rate Margin on Mortgages

(1) (2)
Mean measure Mode measure

Coef. Std. err. Coef. Std. err.
Mean (t-1) 0.8964∗∗∗ 0.0377
Mode (t-1) 0.7759∗∗∗ 0.0390
IRS7Y (t) 0.1331 0.1378 0.2181 0.1781
Default rate (t) −0.0585 0.1147 0.1488 0.1726
Herfindahl (t) 0.0621∗∗ 0.0266 0.1589∗∗∗ 0.0352
Margin (t, difference) 0.5943 0.3980 1.5001∗∗∗ 0.5423
No. of observations 505 505

Note: ***, **, and * denote statistical significance at the 1, 5, and 10% level, respectively. The
estimation method is the bootstrap-corrected least squares estimator of De Vos et al. (2015).
Standard errors are approximated with the bootstrap LSDV distribution, based on 800 replications.
Explanatory variables (except for the lag of the dependent variable) are strictly exogenous, as the
correlations between them and the residuals are not statistically different from zero. There is no
constant in the model, as it is partialled out by the estimation method.

Table A4: Factors of Client Interest Rates on Consumer Loans, Bank-level Data, 2012–2017,
Fixed Effects Estimation, No Lagged Dependent Variable

(1) (2)
Mean measure Mode measure

Coef. Std. err. Coef. Std. err.
IRS7Y (t) 1.2526∗ 0.6237 1.5500 1.0050
Default rate (t) 0.0997 0.2187 0.3131 0.2416
Herfindahl (t) 0.2758∗∗∗ 0.0619 0.4392∗∗ 0.1480
No. of observations 515 515

Note: ***, **, and * denote statistical significance at the 1, 5, and 10% level, respectively. The
estimation method is the fixed effects estimator with robust standard errors. The constant is not
reported.
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Table A5: Factors of Client Interest Rates on Consumer Loans, Bank-level Data, 2012–2017,
Fixed Effects Estimation, No Lagged Dependent Variable, Specification with the Interest Rate
Margin on Mortgages

(1) (2)
Mean measure Mode measure

Coef. Std. err. Coef. Std. err.
IRS7Y (t) 1.2927∗∗ 0.5640 1.6028 0.9367
Default rate (t) 0.0511 0.2994 0.3311 0.2776
Herfindahl (t) 0.2860∗∗∗ 0.0573 0.4497∗∗ 0.1509
Margin (t, difference) 0.3114 1.2566 0.2547 1.7196
No. of observations 515 515

Note: ***, **, and * denote statistical significance at the 1, 5, and 10% level, respectively. The
estimation method is the fixed effects estimator with robust standard errors. The constant is not
reported.
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