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EDITORIAL
Interest rates affect everyone in the economy. They
determine the price of credit and the return on savings and
are the main ingredient of the monetary policy passthrough. Historically low nominal interest rates have
recently posed several challenges to policy makers. The
first challenge is the zero lower bound on nominal interest
rates. With policy rates approaching the zero lower bound,
central banks were not able to use them to stimulate the
economy and fight deflation. Second, after a deep
depression and long recession in many economies, the key
question is when and how fast to raise the policy rate. The
third challenge is to understand whether the policy rate
transmission mechanism has changed. Last, but not least,
it is crucial to learn the implications for macroprudential
policy and for lenders and consumers. This issue of the
Economic Research Bulletin presents a selection of papers
by CNB staff that address those challenges.
The first article develops a methodology to evaluate the
probability of interest rates hitting the zero lower bound
and provides calculations for several developed countries.
The authors of the second paper introduce a semistructural small open economy model to estimate the
natural rate of interest. They find that the natural interest
rate in the Czech Republic did not fall as significantly as
suggested by other studies for large economies. As a
result, the current monetary conditions are still on the easy
side.
In the third paper the authors contribute to the debate on
monetary policy transmission by decomposing the
government bond spread for the Czech Republic. They
find that the spread is mostly driven by money market
rates, with a recent increasing role of credit risk.
The determinants of interest rates on consumer loans are
studied in the fourth paper in this issue. The authors find
that the main determinants of client rates in this segment
are monetary policy rates and market structure.
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The Likelihood of Effective Lower Bound Events1
Michal Frantaa
a

Czech National Bank

The likelihood of the situation where nominal interest rates are stuck at their effective lower
bound (ELB) and cannot be reduced further is important for both conventional and
unconventional monetary policy conduct. From the point of view of conventional monetary
policy carried out through interest rate changes, a higher probability of hitting the lower bound
during a recession calls for more aggressive easing of monetary policy (ceteris paribus), whereas
a higher probability of rates being at the lower bound during a boom justifies slower
normalisation of rates (see, for example, Williams, 2014, and references therein). Next, if there is
agreement on the optimal size of the central bank balance sheet, the speed of balance sheet
normalisation from current heightened levels should reflect the medium-term probability of rates
returning to the lower bound and hence the probability of returning to unconventional measures
that would increase the size of the sheet again. Information on the probability of hitting the
effective lower bound – the ELB risk – thus represents an important guide for policy makers.
Franta (2018) provides new estimates of the probability of an ELB event for eight advanced
economies.2 In addition, the paper presents estimates of the expected duration of such an event.
The majority of the previous studies on the same topic drew on various calibrated models that in
principle did not need ELB periods present in the data to make conclusions. Approaches based on
calibrated models take data to infer on shocks that hit the economy in the observed past (given the
model) and then simulate the economy employing the calibrated linear/linearised model and
estimated shocks. The part of the simulated distribution of the interest rate that lies below the
lower bound then defines the ELB risk. Chung et al. (2012) criticise the standard approach based
on stochastic simulations and demonstrate that the calibration and linearity have a significant
effect on ELB risk estimates. They use various statistical models that are fully estimated and
allow for some simple form of non-linearity. However, their models are intended for short-term
ELB risk estimation because they often do not possess well-defined unconditional moments that
would imply sensible medium-term ELB risk estimates.
The aim of Franta (2018) is to combine the above-mentioned approaches. To that end, the paper
combines stochastic simulations around equilibrium values and density forecasting reflecting
current observed data. The results are therefore relevant to both the short term, where the ELB
1

This text is based on Franta (2018).
The following countries are the subject of the analysis: Canada, the euro area, Japan, Norway, Sweden,
Switzerland, the United Kingdom and the United States.
2
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likelihood is driven mainly by the current phase of the business cycle, and the medium term,
where the ELB risk is determined mainly by equilibrium values. Dealing with both time scales in
one modelling framework makes the estimates for the short and medium term consistent with
each other. Furthermore, the approach addresses some of the contentious issues of the previous
approaches and should theoretically deliver more accurate ELB risk estimates.
In Franta (2018), an empirical strategy is adopted and ELB risk estimates are based on recent data
from advanced economies. In the estimation, the fact that many of the countries have recently
experienced, or are still experiencing, nominal interest rates at their ELB is exploited. As a
consequence, the ELB risk estimates have to rely less on calibrated parameters and can be based
more on estimated quantities. The framework thus accounts for parameter uncertainty, which has
been found to be important for realistically assessing ELB likelihood. On the other hand, the time
span of the macro data capturing ELB events is still short, suggesting that it is appropriate to
exploit the panel nature of that data.
Furthermore, the data-driven approach depends less heavily on assumptions about the equilibrium
values of macroeconomic variables than do studies based on stochastic simulations. The
assumptions about the equilibrium values enter the estimation procedure in the form of priors and
are confronted with the observed data during the Bayesian estimation process. Finally, as an ELB
situation implies a possibility of regime change, the modelling framework allows for change in
the shock transmission mechanism and shock volatilities.
So, to quantitatively assess the occurrence of ELB events, Franta (2018) employs the meanadjusted panel vector autoregression technique, which allows for cross-country heterogeneity,
static interdependencies and threshold behaviour. Cross-country heterogeneity is especially
important for the period of unconventional monetary policy, because countries employed
different strategies for easing monetary policy further. Static interdependencies allow for
correlation of reduced-form shocks across countries, reflecting the fact that the Global Financial
Crisis spread across the advanced economies primarily through the financial markets within one
quarter. The threshold behaviour is implemented through switching between two regimes, which
is driven by the threshold variable. The threshold variable is the average of the average short-term
interest rate across countries and the average spread between the 10y bond yield and the monetary
policy rate, both lagged by one quarter. So, it combines conventional and unconventional
monetary policy measures. Finally, mean adjustment is present to obtain well-behaved long-run
dynamics and to incorporate out-of-data information on equilibrium values less strictly than
during the calibration of the model. As a consequence, uncertainty relating to the equilibrium
values is present in the ELB risk estimates and allows the role of calibration of equilibrium values
to be examined in the ELB risk estimation.
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Table 1. Effective lower bound risk

Canada (-0.50)
Euro area (-0.3125)
Japan (-0.0376)
Norway (0)
Sweden (-0.78)
Switzerland (-0.84)
United Kingdom (0)
United States (0)

2017Q1 2017Q2 2017Q3 2017Q4 2018Q1 2018Q2 2018Q3 2018Q4 MR
0.00
0.00
0.00
0.02
0.06
0.06
0.09
0.08 0.01
0.40
0.55
0.62
0.35
0.23
0.06
0.06
0.08 0.03
0.37
0.49
0.48
0.49
0.30
0.50
0.65
0.53 0.16
0.00
0.00
0.00
0.07
0.21
0.15
0.17
0.11 0.05
0.53
0.37
0.43
0.52
0.47
0.13
0.17
0.20 0.03
0.23
0.52
0.46
0.29
0.31
0.32
0.30
0.21 0.04
0.02
0.06
0.08
0.16
0.14
0.14
0.09
0.08 0.02
0.00
0.01
0.10
0.24
0.26
0.22
0.19
0.16 0.06

Notes: The imposed ELB is indicated in parenthesis. MR denotes medium-term ELB risk.

The model is estimated on quarterly data over the period 1999Q1–2016Q4 and provides estimates
of ELB risk in both the short and the medium term (see Table 1). It turns out that, in the short
term, the ELB risk is currently (2017Q1) the highest for the euro area, Japan and Sweden and the
lowest for Canada, Norway and the US. The probability of the short-term interest rate being at the
ELB in 2017Q1 is driven to a great extent by whether the relevant economy was stuck at the ELB
in the last quarter used for the estimation, i.e. in 2016Q4. So, for the euro area, Japan and
Sweden, which are at their assumed ELBs, the ELB risk is in the range of 0.37–0.53. For the
other countries, the ELB risk is lower. For Canada, Norway and the US, it is virtually zero for
2017Q1.
In the medium term, the probability of an ELB situation ranges from 0.01 for Canada to 0.16 for
Japan. In terms of the time for which the economy is on average stuck at the ELB, the estimated
probabilities are as follow: for Canada one quarter over the next 25 years and for Japan 3.5 years
over the next 25 years. Note that the medium-term ELB risk is determined mainly by the
posterior of the interest rate steady state, the assumed ELB and the estimated average size of the
shocks to macroeconomic variables.
For the United States, the estimated ELB risk can be compared with the existing literature. It
turns out that the ELB risks are close to the estimates provided by estimated non-linear DSGE
models and attain values close to 0.05 in the medium term. Such estimates are considerably lower
than those based on calibrated models and assumed equilibrium values, which range between
0.14 and 0.32. Note that the unconventional measures used in the US are reflected in the observed
data employed for the estimation and are thus included in the estimated ELB risk. So, it is
implicitly assumed that at the ELB the Fed would employ unconventional measures with the
same intensity as observed after 2008.
A supplementary analysis in Franta (2018) suggests that the calibration of the steady-state values
of macroeconomic variables can lead to ELB risk underestimation due to the fact that the
calibrated value of the equilibrium interest rate is high and is assumed to be known with certainty.
It is also shown that the empirical approach gains from the panel nature of the data by partially
pooling country-specific information and by improving the efficiency of the estimates.
As for the expected duration of the ELB event, the highest medium-term expected duration (three
quarters) is obtained for the euro area, while the lowest expected durations are observed for
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Canada, Sweden and the US (just above two quarters). For the US, the medium-term expected
duration is estimated to be 2.35 quarters, which is closer to the literature dealing with estimated
non-linear DSGE models than calibrated linearised DSGE models.
References:
Chung, H., J. P. Laforte, D. Reifschneider and J. C. Williams (2012): Have We Underestimated the Likelihood
and Severity of Zero Lower Bound Events? Journal of Money, Credit and Banking, 44(1), 47–82.
Franta, M. (2018): The Likelihood of Effective Lower Bound Events. CNB Working Paper No. 3/2018.
Williams, J. C. (2014): Monetary Policy at the Zero Lower Bound: Putting Theory into Practice. Hutchins
Center on Fiscal & Monetary Policy at Brookings, January 2014.
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Quantifying the Natural Rate of Interest in a Small Open Economy – The
Czech Case3
Tibor Hlédika and Jan Vlčekb
a

Joint Vienna Institute

b

Czech National Bank

Interest rates have declined substantially since the early 1990s. The downward trend has been
observed in both nominal and real interest rates, so the decline cannot be attributed solely to low
and stable inflation. As central banks have started to phase out their unconventional monetary
policy tools, the fundamental role of interest rates as a monetary policy instrument has been
restored. In a low interest rate and suppressed inflation environment, the key policy question has
been what the natural rate of interest is. The natural rate is defined as the real interest rate
consistent with real GDP being at its potential level and with stable inflation at the target. If the
natural rate has declined compared to its pre-crisis level, central banks will also have to keep their
nominal rates lower so as not to hinder real growth. On the contrary, if the natural rate has
remained at its pre-crisis level, monetary policy might be too accommodative. Hence, the
question about the level of the natural interest rate is moving to the centre of policy interest.
The estimates suggest that the natural rate of interest in the Czech Republic was hovering around
1% at the end of 2017 (see Figure 1). The natural rate is identified, as described below, using a
semi-structural model linking the rate with potential GDP growth adjusted for equilibrium real
exchange rate appreciation. Prior to the world financial crisis in 2004–2007, the natural rate was
also quite stable and close to 1% p.a. This relative stability of the natural rate was followed by a
period of increased volatility despite the fact that the Czech economy was not directly hit by the
financial crisis. It did, however, face lower foreign demand and a volatile nominal exchange rate
in 2008–2010. The natural rate declined in the aftermath of the crisis and subsequently returned
to 1%. The estimate of the natural rate of interest is obviously subject to uncertainty. The 90%
and 60% confidence bands are about 200 basis points and 100 basis points wide respectively (see
Figure 1). The width of the confidence bands reflects the fact that all the shocks used to match the
historical data are taken into account, including those during the world financial crisis.
The actual real interest rate has been below the natural rate of interest since 2010. Therefore, the
estimate suggests that the real monetary conditions are easy in their interest rate part. In fact, the
Czech National Bank started to cut its policy rate in August 2008 and reached the zero bound at
the end of 2012. The policy rate remained at technical zero until August 2017.

3

This article is based on Hlédik and Vlček (2018)
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Figure 1. Natural interest rate with confidence bands (in percent p.a.)

Note: The solid black line is the natural rate of interest. The blue areas around the solid line depict 90% and
60% percent confidence bands. The solid blue line is the actual real rate.
Source: Hlédik and Vlček (2018)

To identify the natural interest rate, this study modifies the commonly used methodology of
Laubach and Williams (2003) for a small open economy in two respects. First, it is argued that
the natural rate of interest in a small open economy is determined by potential GDP growth
adjusted for appreciation of the equilibrium real exchange rate. Second, a semi-structural model is
used, closed by a monetary policy rule to identify potential GDP growth and real appreciation and
consequently the natural rate of interest.
In Laubach and Williams (2003), the Euler equation is used as the restriction to determine the
natural rate. In such a case, the natural rate of interest is proportional to potential (noninflationary) GDP growth and can deviate only temporarily from this growth through a shock.
However, the common form of the Euler equation is not suitable for a small open economy with
free capital flows such as the Czech Republic. While potential GDP growth accounts for capital
yields from production, real exchange rate appreciation, which increases the yields on
investments realised in foreign currency, must also be taken into account. Hence, in our setup, the
natural rate of interest is proportional to potential GDP growth adjusted for equilibrium real
exchange rate changes. In fact, there is a positive link between potential output growth and
equilibrium appreciation observed in the data, called the Penn effect. Whenever a country is
growing fast and converging in per capita GDP to advanced countries, real appreciation tends to
accompany real growth. In our framework, the equilibrium real appreciation of the exchange rate
curbs the contribution of potential GDP growth to the natural rate of interest. Without this
adjustment, the natural rate of interest would be unrealistically high due to a fast potential GDP
growth, especially in emerging and developing countries.
The decomposition of the identified natural rate of interest into potential GDP growth and
equilibrium real exchange rate depreciation is provided in Figure 2. It shows frequent mutual
compensation of the contributions of potential GDP growth and equilibrium real exchange rate
appreciation to the natural rate estimate. This is the main reason why, after the outbreak of the
global economic crisis in 2008, the natural rate did not fall in the Czech Republic proportionately
to estimated potential GDP growth. The results show that the fall in potential GDP growth after
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2008 was accompanied by a significant slowdown in real equilibrium exchange rate appreciation.
That, in turn, mitigated the decline in the natural rate induced by the fall in potential GDP growth.
The natural rate of interest was on an increasing trend in 2012–2015, mainly on the back of a
recovery of the real economy. After the natural rate of interest reached its peak in mid-2015, it
started to fall again as the equilibrium real exchange rate returned to appreciation and real growth
remained robust.
Figure 2. Decomposition of the natural rate of interest (in p.p.)

Source: Hlédik and Vlček (2018)

The quantification of the natural rate clearly depends on the chosen methodology. Contrary to
Laubach and Williams (2003), the structural nature of our model allows us to work with modelconsistent expectations and use the full set of restrictions, i.e. model equations, determining the
natural rate of interest. The model resembles the Czech National Bank’s (CNB) Quarterly
Projection Model (QPM) – see Benes et al. (2003). However, compared to the CNB’s original
QPM, the model encompasses several modifications. Specifically, headline CPI is decomposed
into core inflation excluding food and energy, energy price inflation, food price inflation and
change in administrative prices, and trends in relative prices are taken into account. Finally, the
effects of foreign prices and exchange rate dynamics on inflation are captured using the real
exchange rate, included in real marginal costs, not through import price inflation as in the CNB’s
QPM specification. The model is calibrated to match stylised facts of the Czech economy and
transmission mechanism. The model parameterisation is verified using several simulation
exercises described in Hlédik and Vlček (2018). The model is used to identify structural shocks
and unobserved variables. The model filtration of the data is done by a multivariate Kalman filter
(KF).
The currently low real interest rate levels around the world are challenging central banks to
answer the fundamental question about the level of the natural rate of interest in order to assess
the monetary policy stance and hence how easy real interest rates are. The estimates of the natural
rate of interest in the Czech economy imply that it is close to 1%. This is similar to the level
before the world financial crisis. Hence, the study suggests that the natural rate of interest has not
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declined permanently in the Czech Republic. Despite the recent recovery of real economic
activity, the natural rate has decreased from its peak in 2015 due to renewed appreciation of the
equilibrium real exchange rate. Given that the actual real interest rate has been below the natural
one, real interest rates are considered to have been easy since 2010.
References
Beneš, J., T. Hlédik, D. Vávra and J. Vlček (2003): The Czech National Bank’s Forecasting and Policy Analysis
System. chapter 4, pages 63–98. Czech National Bank. Chapter: The Quarterly Projection Model and its
Properties.
Hlédik, T. and J. Vlček (2018): Quantifying the Natural Rate of Interest in a Small Open Economy – The Czech
Case. CNB Working Paper No. 7/2018.
Laubach, T. and J. C. Williams (2003): Measuring the Natural Rate of Interest. Review of Economics and
Statistics, 85(4), 1063–1070.
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Movements in the Czech Government Yield Curve as Seen Through the
Lens of Its Components4
Michal Dvořáka,b, Zlatuše Komárkováa and Adam Kučeraa,c
a

Czech National Bank

b

Faculty of Finance and Accounting, University of Economics in Prague

c

Faculty of Social Sciences, Charles University

Introduction
The government yield curve – the term structure of interest rates on government bonds (GBs) –
represents the yields demanded by financial market participants for a low-risk investment with
various investment horizons. The government yield curve aggregates information about the whole
economy, so it is often considered to be an indicator of the stance of the macroeconomy and
expectations about its future development. The yield curve reflects market participants’
expectations about future shifts in monetary policy (the cost of money) or their attitude towards
various sources of risk (the cost of risk). A movement in yields is therefore driven by a change
either in expectations or in the premium demanded for risk, or both.
In order to correctly infer information from the yield curve and its movements, it is necessary to
correctly attribute the movements to the factors behind them. A popular approach is to identify
several components of yields representing various macro-financial sources of variation and to
explain yield movements by interpreting the movements in those components.
By decomposing the Czech government yield curve, the Czech National Bank obtains an insight
into the sources crucial for explaining movements in Czech GB yields. Such knowledge provides
an understanding of how a change in monetary policy rates transmits to longer yields. The foreign
experience (Greenspan, 2005) shows that this transmission is not always straightforward and may
be weakened by an opposite response of other components, e.g. a flight to safety. Understanding
the components also allows the CNB to determine the level to which the yields might move at
times of financial market uncertainty, which is useful in creating CNB stress test scenarios.

4

This text is based on Kučera et al. (2017) and Kučera et al. (2018).
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Nature of Czech government yield curve components
The Czech government yield curve movements can be attributed to four basic sources (Kučera et
al., 2017). The first component mirrors the “pure” expected costs of money, i.e. it incorporates
expected future monetary policy. The derivation of longer yields from the expected path of short
rates is called the expectations hypothesis (Campbell and Shiller, 1991). The intuition is
straightforward: an investor should be indifferent between (1) investing its funds in a long-term
bond for the present long-term yield and (2) investing its funds in a series of subsequent shortterm bonds for the expected short-term yield. Such indifference is valid for investors which are
risk-neutral, i.e. do not require a risk premium. Therefore, the first component is called the riskneutral yield: the yield reflecting the expectations of risk-neutral investors about future short
rates.
In practice, however, investors are risk averse and the expectations hypothesis does not hold
(Campbell and Shiller, 1991). Since long-term investors “lock” their investment for a long time,
they are exposed to the risk of the future evolving differently from their expectations. Therefore,
they require a term premium, which is the second component. This explains why yield curves
across the world are usually upward-sloping: the longer the maturity, the higher the term
premium and yield.
The third component is called the credit risk premium. It reflects the premium investors demand
as compensation for bearing the risk of default of the bond issuer. The fourth “catch-all”
component reflects all other effects, mainly connected with the specific position of GBs in
portfolios – as a safe haven asset, a collateral asset or a vehicle for speculation. Therefore, this
component is referred to as the portfolio effect.
Czech government yield curve components between 2008 and 2017
The methodology used to obtain the components is described in Kučera et al. (2017). As the
dataset, Czech GB yields and Czech koruna interest rate swaps (IRSs) are used for maturities of 1
to 15 years at a monthly periodicity over the period of 7/2003–03/2018. In both cases, zerocoupon yield curves are constructed using the Fama–Bliss bootstrap method (Fama and Bliss,
1987).
Due to the specificities of the Czech GB market, the first two components are obtained from
Czech koruna interest swap rates (IRSs) instead of Czech GB yields using a dynamic term
structure model.5 The use of IRSs implies that IRSs are considered to be a proxy for GB yields
unaffected by specific events related to Czech GBs, which would otherwise lead to biased results.
This approach appears to be plausible for the Czech case: as Figure 1 shows, until 2008, Czech
koruna IRSs and Czech GB yields were co-moving. In the period of 2009–2013, GB yields were
5

In the literature, which focuses mostly on the US yield curve, the third and fourth components are considered
to be a part of the term premium and the components are obtained from an affine model – for example in Duffee
(2002), Kim and Wright (2005), Adrian et al. (2014) and Bauer and Rudebusch (2017). This is possible only if
the third and fourth components are equal to zero for very short maturity and gradually increasing with growing
maturity, just as the term premium is. This condition is not fulfilled for Czech GBs, mostly due to speculative
attacks on the Czech koruna in 2016–2017. Using IRS data, we estimate the canonical affine model, the
dynamic term structure model (Duffie and Kan, 1996), adjusted for the presence of the lower bound as in
Krippner (2013).

12 ECONOMIC RESEARCH BULLETIN, VOL. 16, NO. 2, NOVEMBER 2018
mostly above IRSs of equal maturity as a consequence of high credit risk premia due to contagion
from the Eurozone debt crisis. Starting in 2014, an inflow of foreign investment into Czech GBs
connected with the Czech koruna currency floor led to Czech GB yields falling below IRSs.
During 2018, parity has started to be restored between Czech koruna IRSs and Czech GB yields.
Using IRSs therefore leads to an estimation of risk-neutral expectations and pure term premia
unaffected by the credit risk and portfolio effects.
The “asset-swap” spread between Czech GB yields and Czech koruna IRSs can be split into the
credit risk premium and the portfolio effect. The credit risk premium reflects the pricing of the
probability of default of the Czech government. Its value is therefore inferred from the credit
default swap (CDS) quotations for the Czech government.6 The portfolio effect is calculated as
the remaining part of the spread.
The evolution of the four components of the ten-year Czech GB yield is displayed in Figure 2.
Due to the limited availability of the CDS before 2008, only the results since 2008 are displayed.
For most of the period, the dominant component was the risk-neutral yield, which represents the
“pure” cost of money in the economy. As the Czech monetary policy rate drifted towards zero
over 2008–2012, the risk-neutral yield dropped below 1%. It started rising again at the end of
2016, when expectations of monetary policy tightening started to strengthen. The term premium
was roughly stable until 2014, fluctuating around 1.5%. From the end of 2014 onwards, it
decreased substantially. This decrease is explained as a drop in uncertainty about the future
evolution of monetary policy rates: with the exchange rate floor, the chance of imposing negative
yields decreased and, on the contrary, the future lift-off of monetary policy rates was not expected
to start before the floor was discontinued.
At the beginning of 2009, the credit risk premium rose from its originally low levels to 3%. This
coincides with the outbreak of the Eurozone debt crisis. It soon returned back below 1%, peaked
once again in 2012 and from then on decreased towards 0.5% at the end of the sample. Finally,
the portfolio effect was mostly negative: except for a period of uncertainty over 2008–2009, it
started decreasing substantially at the end of 2014. This was caused mostly by an inflow of
foreign funds motivated by the Czech koruna floor and speculation on future currency
appreciation. The portfolio inflow was most apparent in 1Y–2Y Czech GB yields (see Kučera et
al., 2017), which dropped even more. After the exit from the Czech koruna floor in April 2017,
investors reallocated their funds towards longer maturities. The portfolio effect of the 10Y GB
yield thus remained low until the end of 2017, when it started to increase steadily as investors
gradually left the market.

6

Due to the limited liquidity of the relevant CDS market, we adjust the quotations in terms of smoothing and by
establishing certain convergence rules. See the description in Kučera et al. (2017) for details.
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Figure 1. Ranges for zero-coupon Czech GB
yields and Czech koruna IRSs

Figure 2. Decomposition of Czech ten-year zerocoupon government bond yield
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Conclusion
Knowledge of the economically-motivated components of Czech GB yields helps the CNB and
market participants to correctly interpret yield curve movements. The drop in yields over 2015–
2016, when the expected commencement of monetary policy normalisation was closing in, could
result in a conundrum about markets’ actual expectations regarding future monetary policy and
the functioning of the transmission between the short and long end of the yield curve. Knowledge
of the components allows the drop in yields during the floor’s presence to be attributed to
portfolio investment inflows rather than monetary policy. The decomposition also allows the
anticipation of monetary policy rate normalisation to be identified as the main driver of the rise in
long-term bond yields in the post-exit period.
Knowledge of the components also allows the sensitivity of Czech GB yields to various
macroeconomic and financial shocks to be estimated. As Kučera et al. (2018) show, the upward
response of yields following positive shocks to expectations about GDP and CPI is partially
offset by shifts in portfolio allocation and risk pricing. This less-than-proportional response of
long yields is in line with international experience (Greenspan’s conundrum in the U.S. in 2005–
2007 and its re-emergence since 2015) and has important implications for both monetary policy
conduct and the use of the yield curve as an indicator of the business cycle. The behaviour of the
portfolio effect and credit risk premia at times of financial uncertainty also suggests that Czech
GBs are perceived by global markets as a risky investment rather than a safe haven (Kučera et al.,
2018).
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This article investigates the bank-level distributional dynamics and factors of client interest rates
on consumer loans in the Czech Republic.8 This topic is under-researched despite the fact that
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, non-performing consumer loans account for around 39% of all household nonperforming loans (NPLs).
Given their higher NPL ratio and its greater volatility over the business cycle, consumer loans are
a major source of credit risk for consumer credit providers. First, compared with mortgages,
consumer loans are not collateralised, which is why there is higher loss given default (LGD) at
any given probability of default (PD). Second, given that interest rates on consumer loans are
higher than those on other sorts of loans, consumer credit accounts for a large part of commercial
banks’ margins and thus contributes to their interest income. Third, consumer loans are taken out
more frequently by lower-income households, so they can have a greater influence on the balance
sheets, overindebtedness, solvency and consumer behaviour of households themselves.
Repayment difficulties can affect consumer credit providers more quickly than mortgage
providers.
This article revisits the topic of consumer loans in the Czech Republic and attempts to provide
answers to several policy-relevant questions. Do new consumer loans in the Czech Republic have
a short-term or a long-term character? What does the empirical distribution of client interest rates
look like? Is it normal or multimodal? It should be noted that multimodality of the distribution
would effectively disqualify the mean interest rate as an appropriate location measure. Also, have
there been any dynamics in the distribution in recent years? And are any trends general or
specific to a few banks only? Finally, drivers of client rates on consumer loans can also be seen as
7

This article is based on Brož and Hlaváček (2018).
We analyse 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).
We consider consumer credit in the narrower sense of specific-purpose consumer credit for goods and services
for personal consumption and non-specific consumer credit; we therefore exclude bank overdrafts and debit
balances on current accounts and credit card credit. We also do not consider consumer credit granted by nonbanks in this article.
8
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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?
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 five years, which currently dominate consumer
credit and have exhibited 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 (global maximum) of
the density function of consumer loans. The latter measure can then provide a link between the
analysis of the distributional dynamics and the factors of client rates on consumer loans.
Figure 1. Distributional dynamics of client rates on consumer loans with an initial rate fixation of
over five years (x-axis: interest rate in per cent, y-axis: density)
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Source: CNB, authors’ calculations

We use detailed regulatory data on the empirical distributions of client rates on consumer loans in
the sample period from 2007 to 2017. To study the yearly distributional dynamics of consumer
loans, we apply kernel density estimation. The results are shown in Figure 1. Before the financial
crisis in 2007, the distribution had three peaks. However, the weight shifted in 2008–2012 to a
peak with higher interest rates of around 15%, possibly reflecting growth in credit risk. After
disappearing in 2012, the left-hand peak at around 7% started to grow in 2013 and has in fact
dominated the distribution again since 2015. At the same time, the entire distribution has become
flatter, while the right-hand peak at 15% has almost vanished from the distribution.
The changes in the distribution from year to year indicate that the character of consumer loans
has changed quite substantially over time. They also clearly reveal the specific and unprecedented
nature of the present situation, where a structural break has evidently occurred. In Brož and
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Hlaváček (2018), the authors illustrate that shifts in the distribution of interest rates to lower
levels represented the prevailing trend among banks in the Czech Republic.
To analyse the factors of client rates on consumer loans using bank-level data, we employ the
bootstrap-corrected least squares estimator for dynamic panel data (De Vos et al., 2015). We
estimate the following regression equation:
consratei;t = i + 1 · consratei;t-1+2 · IRS7Yt +3 · defratei;t +4 ·Herfindahlt +i;t
where consrate denotes the mean or modal interest rate of bank i at time t, IRS7Y is the 7-year
interest rate swap rate, which we use as a proxy for the effect of financial market rates, defrate
measures credit risk, which we define as the change in NPLs 12 months ahead
(defratei;t=NPLi;t+12), Herfindahl is the Herfindahl index of market concentration, reflecting the
level of competition, and  denotes a white noise process. We split our sample into two periods:
2007–2011 and 2012–2017, due to a structural break in the series of the Herfindahl index and to
distinguish the effects of unconventional monetary policy. The estimated coefficients are shown
in Table 1.
Table 1. Analysis of the determinants of consumer credit rates
Dependent variable
Variable
Mean/mode (t-1)
IRS7Y (t)
Default rate (t)
Herfindahl (t)
No. of obs.

Mean
Period 1
Period 2
01/07–12/11
01/12–12/17
0.801***
0.898***
-0.128
0.161
-0.076
0.113
-0.001
0.057***
281
505

Mode
Period 1
01/07–12/11
0.680***
-0.175
-0.123
0.002
281

Period 2
01/12–12/17
0.775***
0.292*
0.19
0.147***
505

Note: ***, ** and * denote statistical significance at the 1%, 5% and 10% levels respectively. Estimated using
the bootstrap method of De Vos et al. (2015) based on 800 iterations.
Source: CNB, authors’ calculations

We summarise the results as follows. First, both the mean and the mode of the interest rate
distribution 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.
This means that the recent period is unprecedented, as already established in the analysis of the
distributional dynamics. Third, reduced market concentration (higher market competition) –
which has arguably reduced mark-ups on consumer loans – leads to lower client rates on
consumer loans for both the mean and the mode in the period 2012–2017. A similar finding is
presented by Van Leuvensteijn et al. (2013), who claim that increased market competition leads
to better conditions for customers who take out a consumer loan. 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 decline in the credit risk
indicator has been rapid and unprecedented.
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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
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. 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; Gropp et al., 2014). However, taking into account the persistence of both the mean and
the mode, we could claim that the “long-run pass-through” might be complete. Specifically, we
cannot reject the null hypothesis that the sum of the coefficients on the lagged value of the mode
measure and the proxy for the market rate is statistically different from 1.
Several robustness checks are conducted for the period 2012–2017. They include the use of
alternative estimation strategies and the use of additional variables. The pass-through of market
rates is discussed in more detail in Brož and Hlaváček (2018). While the results on the effect of
market competition stay intact, the findings on the link between the market rate and client rates
on consumer rates are less robust. Specifically, both in the GMM and in the fixed effects
estimation (without the lagged dependent variable), the market rate has an effect only for the
mean and not for the mode. Next, when the interest rate margin on mortgages is included in the
model, the effect of the market rate disappears.
The results have implications both for monetary policy and for financial stability. The paper
shows that the evolution of consumer loans in the Czech Republic is to a certain extent similar to
that of mortgages. Specifically, the volumes of new consumer loans have been increasing rapidly
in recent years, surpassing the previous 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.
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CNB Research Open Day
The fifteenth CNB Research Open Day will be held in the Czech National Bank’s Commodity
Exchange (Plodinová Burza, Senovážné nám. 30, Praha 1) building on Monday, 27 May 2019. This
conference will provide an opportunity to see some of the best of the CNB’s current economic
research work and to meet CNB researchers informally. Dr Jacob A. Frenkel, Chairman of
JPMorgan Chase International, has confirmed his participation as a keynote speaker.
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