Household Borrowing and Monetary Policy
Transmission: Post-Pandemic Insights from
Nine European Credit Registers”

Olivier De Jonghe,*" Konstantins Benkovskis,®
Karolis Bielskis,®* Diana Bonfim,® Margherita Bottero,f
Tamés Briglevics,® Martin Cesnak,” Mantas Dirma,?
Marina Emiris,” Pdlma Filep-Mosberger,?
Valentin Jouvanceau,? Nicholas Kaiser,' Dmitry Khametshin,
Tibor Lalinsky,®® Viola M. Grolmusz,® Laura Moretti,!
Arttirs Janis Nikitins,® Angelo Nunnari,’

Maria Rodriguez-Moreno,’ Elitsa Stefanova,?
Lajos Tamas Szabo,? Karlis Vilerts,*
and Sujiao Emma Zhao®
aEuropean Central Bank
PNational Bank of Belgium
°Latvijas Banka
dBank of Lithuania
¢Banco de Portugal and Catdlica Lisbon
fBanca d’Italia
&Central Bank of Hungary
hNational Bank of Slovakia
iCentral Bank of Ireland
iBanco de Espaiia
KIMS University of Management and Economics

*This research is part of a collaborative effort in the context of the ESCB’s
ChaMP research network. The authors thank Hans Degryse, Refet Giirkaynak,
Vasso loannidou, Nicola Pavanini, and participants at the ChaMP WS1 work-
shop (Feb. 2025), the 2025 IJCB Conference, the 7th Baltic Economic Confer-
ence (June 2025), the Bank of Latvia, the Banca d’Italia, the 11th Research
Workshop of the MPC Task Force on Banking Analysis for Monetary Policy,
and the CEPR Annual Monetary Economics and Fluctuations symposium 2025.
K. Bielskis is grateful for support and funding from the Research Coun-
cil of Lithuania, agreement no. P-PD-25-247. Views expressed herein are
those of the authors and not necessarily the views of the affiliated organiza-

tions above or the Eurosystem. Author contact: olivier.dejonghe@nbb.be and
olivier.dejonghe@ech.europa.eu.

91



92 International Journal of Central Banking April 2026

We study heterogeneity in households’ credit across nine
European countries (Belgium, Spain, Hungary, Ireland, Italy,
Latvia, Lithuania, Portugal, and Slovakia) during 2022-24
using granular credit register data. We first document sub-
stantial between- and within-country variation in mortgage
and consumer lending by borrower age, loan maturity, and
interest rate fixation. We then quantify the pass-through of
the ECB’s recent tightening cycle to household borrowing
costs, and assess its heterogeneous impact across households.
Pass-through is nearly complete for mortgages (around 0.9)
but considerably weaker for consumer credit (around 0.4).
While mortgage pass-through is relatively homogeneous across
countries, consumer credit shows pronounced cross-country
differences that cannot be explained by borrower or loan
characteristics. Younger households face stronger mortgage
pass-through but weaker consumer credit pass-through rela-
tive to older borrowers, and longer maturities are associated
with stronger pass-through in both credit markets.

JEL Codes: E52, G21, D14.

1. Introduction

Monetary policy shapes the consumption and investment decisions
of households. An important part of the transmission mechanism
is intermediated through the financial system, with borrowing
decisions being altered by contractionary and easing cycles, which
directly affect the cost of credit (Bernanke and Gertler 1995;
Kashyap and Stein 2000). In response to a monetary tightening,
households can decide to borrow less (intensive margin) or not bor-
row at all (extensive margin) (Mian, Rao, and Sufi 2013). However,
some households may well be unresponsive to changes in the cost of
credit, especially if they are among the very wealthy or very poor
(Cloyne, Ferreira, and Surico 2020). Most of the evidence on the
transmission of monetary policy through mortgages and consumer
loans to households is based on evidence from aggregate data or
single countries, notably the U.S. or the U.K[ Country-specific

'For instance, see Benetton, Gavazza, and Surico (2025), Beraja et al. (2018),
Berger et al. (2021), Beyer et al. (2024), Bosshardt et al. (2024), Drechsler, Savov,
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studies are naturally bounded by the institutional setting that
shapes the credit and housing markets.

In this paper, we undertake the unique task of collecting and
jointly analyzing granular loan-level data for households in nine
European countries to establish novel facts on the transmission of
monetary policy to households through bank loans across different
markets. By pulling together such granular data on household and
consumer loans across countries in a single study, we are able to
go beyond borders that may constrain the understanding of the
transmission mechanism and explore common features and notable
differences. The evidence that we collect shows that mortgage and
consumer loan markets are highly heterogeneous, even across neigh-
boring euro-area countries. We explore within- and across-country
variation to establish how prices and quantities change in credit mar-
kets during a period that contains the steepest and fastest tightening
cycle in the history of the European monetary union.

The data set includes household loans granted in eight countries
in the euro area: Belgium, Ireland, Italy, Latvia, Lithuania, Portugal,
Slovakia, and Spain; and one non-euro-area country, Hungary. We
cover a 36-month period from January 2022 to December 2024. This
sample period spans the entire post-pandemic tightening episode
in the euro area, as well as the first months of easing. After a pro-
longed period of historically low interest rates, the European Central
Bank (ECB) increased interest rates for the first time in July 2022,
in response to steeply increasing inflation. Interest rates increased
by 4.5 percentage points between that month and September 2023.
After several months of plateauing monetary restriction, in June
2024 the ECB decreased rates. Our analysis focuses on the new loan
contracts that originated within this period.

Unlike for firms, there is no harmonized euro-area credit reg-
ister for households. Instead, we rely on national household credit
registers from nine countries and harmonize them to enable cross-
country comparison. Because of strict legal and privacy restrictions,
loan-level data cannot be shared across borders. We therefore work
with harmonized aggregates that preserve privacy but still allow us
to document cross-country heterogeneity and study monetary policy

and Schnabl (2022), Emiris and Koulischer (2023), Flodén et al. (2020), Indarte
(2023), Liebersohn and Rothstein (2025), Pietrunti and Signoretti (2017).
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transmission in detail. This approach ensures robust comparability
across countries while providing more granularity than existing euro-
area data sets such as the individual Balance Sheet Items (iBSI) or
MFT interest rate statistics (iIMIR). The construction of the data set
and the standardized aggregation procedure are described in detail
in Sections 2 and 3.

The descriptive evidence highlights substantial heterogeneity
in household credit markets across Europe in the post-pandemic
period. Interest rate dispersion is far more pronounced in consumer
credit, where cross-country differences can reach several percent-
age points, whereas mortgage rates are more tightly clustered. Loan
amounts also vary markedly, with consumer credit showing greater
relative dispersion than mortgage loans, consistent with the more
diverse purposes and shorter horizons of these products. In addi-
tion, the number of new loan contracts differs strongly across bor-
rower groups and loan characteristics, underscoring the diversity of
household borrowing patterns.

We document systematic differences in credit allocation by
borrower age. Mortgages are overwhelmingly concentrated among
households aged 25-44, in line with life-cycle patterns around home
purchases, while consumer credit has a more even age distribution
and plays a greater role among mid- to late-career households. Young
borrowers under 25 generally have limited access to credit, though
in Latvia, Lithuania, and Slovakia, they account for a larger share
of consumer loans.

There is also pronounced variation in loan maturities and interest
rate fixation structures. For mortgages, Belgium, Hungary, Italy, and
Latvia show a greater share of contracts with maturities below 20
years, while others make extensive use of very long-term contracts,
such as Portugal, where loans exceeding 30 years are common. Con-
sumer credit is typically shorter in duration, but longer-term loans
such as auto credit dominate in value terms. Fixation practices differ
just as sharply: Spain and Italy predominantly issue fixed-rate mort-
gages, whereas Portugal, Latvia, and Lithuania rely on variable-rate
loans with short reset periods. These institutional differences directly
shape the transmission of monetary policy.

Building on these facts, we estimate how policy rate changes feed
into household borrowing costs for newly originated loans. We find
that pass-through is nearly complete in mortgage markets (0.90), but
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substantially weaker (0.36) and more fragmented in consumer credit.
This is consistent with the findings surveyed in Gregor, Melecky,
and Melecky (2021) as well as with a recent study by Beyer et al.
(2024) on transmission in 30 European countries in the latest tight-
ening cycle. We also explore heterogeneity in pass-through by inter-
acting reference rates with borrower and contract characteristics.
Transmission is stronger for younger borrowers in mortgages and
for older borrowers in consumer loans. Short-maturity mortgages
behave more like consumer loans, with muted sensitivity to policy
changes, while long maturities and variable-rate contracts transmit
policy more directly. Importantly, these results are robust across
samples and show that country-level differences persist even after
accounting for contract characteristics, with Ireland consistently
exhibiting the lowest pass-through.

Importantly, we find that interest rate changes also affect the dis-
persion of borrowing costs: in mortgages, pricing remains uniform,
but in consumer credit, rate increases widen the distribution of con-
tract rates, suggesting strategic repricing by lenders. This shows
that monetary policy affects not just average rates but also the
distribution of financing costs across households.

Overall, our results show that monetary policy does not affect
all households uniformly, but interacts with demographic factors,
contract design, and national market structures. By harmonizing
household credit register data across nine European countries, our
study extends earlier work that relied on single-country or aggregate
data and provides a unique cross-country perspective on the hetero-
geneous transmission of monetary policy to households. This liter-
ature has established that household heterogeneity—across income,
age, mortgage structure, and credit constraints—plays a crucial role
in how monetary shocks affect borrowing costs and, ultimately,
spending (Beraja et al. 2018; Berger et al. 2021; Bhutta, Fuster,
and Hizmo 2020; Charalambakis, Teppa, and Tsiortas 2024; Drech-
sler, Savov, and Schnabl 2022; Liaudinskas 2024; Liebersohn and
Rothstein 2025).

The findings we present can be reconciled with several possible
explanations, whose detailed investigation we leave for future work.
In interpreting the results, we highlight what we view as the most
plausible mechanisms, while acknowledging that other interpreta-
tions are possible. A further limitation concerns the external validity
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of our evidence: we examine a very unique tightening cycle, which
followed an equally unique long spell of very low interest rates. This
context should be borne in mind when extrapolating the results to
other settings.

Our paper adds to the literature on the effects of interest rate
changes on mortgage flows and pricing, which mostly focuses on
single-country settings. These include research on prepayment and
path dependency in the U.S. mortgage market (Berger et al. 2021),
on the distributional consequences of tightening U.S. policy on mort-
gage availability (Bosshardt et al. 2024), and on how interest rate
pass-through varies by borrower and lender health (Indarte 2023). In
Europe, evidence from Belgium (Emiris and Koulischer 2023), Italy
(Pietrunti and Signoretti 2017), Sweden (Flodén et al. 2020), and
the U.K. (Benetton, Gavazza, and Surico 2025; Bracke et al. 2024)
discusses the roles of contractual design and financial frictions.

However, most of this literature relies on country-specific data.
Our study, in contrast, seeks to integrate insights from a diverse
set of countries within a harmonized methodological framework,
exploiting highly granular cross-country data on new loan origi-
nations across mortgage and consumer credit marketsE Our paper
complements and extends previous work studying mortgage mar-
ket dynamics across countries that use more aggregated data. For
instance, while Badarinza, Campbell, and Ramadorai (2018) show
that the choice of rate fixation types depends on rate expectations,
using data for nine countries, we show that even within a mone-
tary union with common rate expectations there are persistent and
sizable differences across countries, which have important implica-
tions on the magnitude and distribution of the effects of monetary
policy decisions. By using borrower-level data instead of country-
level information (as in Badarinza, Campbell, and Ramadorai 2018),
we are able to shed light on the role of borrower and loan charac-
teristics on borrowing decisions and the transmission of monetary
policy. De Stefani and Mano (2025) focus more explicitly on the
role of rate fixation in the transmission of monetary policy using
quarterly country-level data on rate types for 35 countries over two

2When it comes to corporate credit, an expanding literature exploits contract-
level data across countries—much of it enabled by AnaCredit in the euro area
(see, e.g., Vilerts et al. 2026 and references therein).
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decades. They find that monetary policy shapes choices on rate fixa-
tion for mortgages, which change the composition of the outstanding
mortgage stock, thereby altering monetary policy transmission in
the future. We extend this work by using granular loan-level data
on mortgages (and consumer loans), showing that monetary policy
decisions affect other borrowing choices, such as maturity and loan
products, which also play a role in monetary policy transmission

2. Construction of the Data Set

A harmonized credit register for individuals or households is not
available at the European level. Leveraging a collaboration among
researchers from different central banks in Europe, within the con-
text of the European System of Central Banks (ESCB) ChaMP
Research NetworkE we construct a harmonized data set compliant
with confidentiality and privacy legislation covering nine countries.
In this section, we delineate the data commonly accessible and capa-
ble of being standardized across the participating countries.

2.1 Sample Composition

The sample consists of households in nine European countries, eight
of which are in the euro area. The countries in the sample are
Belgium (BE), Spain (ES), Hungary (HU), Ireland (IE), Italy (IT),
Lithuania (LT), Latvia (LV), Portugal (PT), and Slovakia (SK).
While in some countries the data span even more than two decades,
in others the collection of data is more recent—starting in 2019 or
later. The data used in this study span the period between Janu-
ary 2022 and December 2024 (June 2024 for Belgium and Lithua-
nia). This sample period allows us to focus on the behavior of the

3In Appendix B we present an overview of selected recent household-credit-
register-based studies from our sample of countries. This highlights the range
of questions that household credit registers can address, but it is by no means
exhaustive.

“The Challenges for Monetary Policy Transmission in a Changing World
(ChaMP) Research Network aims to improve our understanding of how
monetary policy transmits to the European economy amid unprecedented
shocks, structural changes, and shifting inflation dynamics. More informa-
tion on the network is available at https://www.ecb.europa.eu/pub/research-
networks/html/champ.en.html.
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household credit market in the post-pandemic period. Doing so, we
avoid country-specific idiosyncrasies in pandemic-related credit mar-
ket interventions as well as a potential impact of the phasing in of
the credit registers. The sample period covers the steep monetary
tightening episode with several interest rate hikes between July 27,
2022, and September 20, 2023. For the analysis in this paper, we
are collapsing the data in six-month intervals. Our data collection
focuses on the characteristics of all new contracts (flows) originated
between January 2022 and December 2024.

2.2  Dimensions of the Data

Credit Types. We include two different loan types: mortgages and
consumer credit To get to comparable categories across countries,
we make the following sampling choices. Concerning mortgages, we
only include mortgages with collateral. The collateral or protection
offered can be physical assets (typically the property) but also per-
sonal guarantees (typically senior relatives). We exclude mortgages
whose purpose is not the purchase or construction of a physical prop-
erty. Consumer credit includes both collateralized and uncollateral-
ized loans[8 Leasing contracts are excluded from the consumer credit
sample, as there is no automatic ownership transfer or obligation to
purchase the leased good.

Borrowers. We only include loans to natural persons. We
exclude loans that are given to individuals who are self-employed
or sole proprietors. Loans can be given to a single individual, but
also cosigning or codebtorship can take place (e.g., by a couple who
cosigns a mortgage for financing a house purchase). The only char-
acteristics of the borrower that are available in all of the countries
in the sample are information on the age of the borrower and the
location of residence. We group borrowers in six age groups, corre-
sponding to different phases in the life cycle. The six bins are < 25

°In the data collection effort, we also collect information on revolving credit,
which includes overdrafts and credit card debt. This third category is not
described in the stylized facts nor included in the pass-through analysis due to
its heterogeneity and rate stickiness. Across countries, this product category is
characterized by a high number of observations but smaller loan amounts.

51n Slovakia, only collateralized consumer credit is available.
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years, 25 to 34 years, 35 to 44 years, 45 to 54 years, 55 to 64 years,
and > 65 years; or missing if no information is provided.

Creditor Types. Various types of financial institutions partici-
pate in the reporting to the credit registers. In addition to credit
institutions, these can also be installment sellers, other financial
institutions that give consumer loans, social lenders, insurance com-
panies, and other entities that grant mortgage loans. To be able to
make accurate comparisons between countries and between financial
institutions, we classify them into two groups: monetary financial
institutions (MFIs) and other financial institutions (OFIs)[ The
presence and importance of MFIs and OFIs differ not only between
countries but also within credit types in a given country@

Loan Contracts. For each loan contract, we have informa-
tion on five characteristics. We know the authorized or committed
amount, expressed in euros, and the interest rate, expressed as the
annual percentage rate (APR) on the contract (at origination). Fur-
thermore, we also have information about maturity, interest rate
fixation period, and whether the loan is secured or not. We use bins
of maturity and these differ depending on the type of credit. For
mortgages, we classify loans into four groups of maturity at origi-
nation: <10-year maturity, 10- to 20-year maturity, 20- to 30-year
maturity, and >30-year maturity. We also consider four bins for con-
sumer credit: <l-year maturity, 1- to 3-year maturity, 3- to 10-year
maturity, and >10-year maturity. For each loan type, we also have
a category for missing or implausible values. We do not have infor-
mation on the specific type of collateral for all countries, so we only
use a binary indicator to determine whether a loan is secured or not.

In all countries except Belgium, we also have information on the
initial rate fixation period. We categorize this information into four
groups: loans with an interest rate fixation period of up to 12 months,
loans with a fixation period between 1 and 5 years, loans with an

"We obtain the list of MF1s from [https://www.ecb.europa.eu/stats/financial |
|corporations/list_of_financial_institutions/html/index.en.html|

®This study includes the information on OFTs in the descriptive analyses of
the data set, to provide the complete picture of the data set. However, in the pass-
through analyses, we focus only on the loans granted by MFIs, which is a more
homogeneous and comparable set of financial institutions. We leave a detailed
description of the differences between MFIs and OFIs and the cross-country
heterogeneity for future analyses.
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interest rate fixation period between 5 and 10 years, and loans with
a fixation period longer than 10 years. For fixed-rate loans, we use
the maturity of the contract to assign the fixation period. As with
the previous characteristics, there is also a fifth category for cases
where information is missing.

2.3 Data Coverage and Limitations

While the data set provides an unprecedented cross-country view
of household credit markets, its coverage and construction are sub-
ject to several limitations that define the boundaries of the analysis.
Our data collection and cleaning involve collective methodological
choices and constraints that shape the interpretation of the results.
The appendix provides detailed country-specific descriptions; here
we summarize the main aspects.

First, coverage and availability differ across countries: Belgium
does not report contractual interest rates, though we can estimate
them for mortgages (but not consumer loans), and the Italian regis-
ter likewise lacks rates on consumer credit. In some cases, infor-
mation from multiple registers must be combined—for example,
in Italy, from Centrale dei Rischi and Consorzio Tutela del Cred-
ito. Second, institutional changes create breaks in coverage, such as
Belgium’s transition to a new register in May 2024, which prevented
us from using data thereafter. Third, data availability is incomplete
in some countries, e.g., Lithuania lacks observations for the second
half of 2024, due to delayed dissemination. Finally, confidentiality
requirements prevent us from working with or sharing contract-level
data; instead, we aggregate into multidimensional bins, dropping
bins with fewer than five contracts. These steps preserve privacy
but inevitably reduce granularity.

In addition, the pass-through analysis is limited to loans granted
by monetary financial institutions. We impose this restriction for
two reasons. First, other financial institutions are, in most countries,
active only in the consumer credit market. To ensure comparability
between mortgages and consumer credit, we restrict the analysis
to the more homogeneous set of MFIs. Second, there is substan-
tial cross-country variation in the presence and importance of OFIs,
which would otherwise confound the interpretation of cross-country
differences.
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Finally, aggregate monetary and financial statistics are compiled
according to harmonized rules within the euro area. These rules were
used as guidance for concepts and definitions in our work whenever
possible.

Taken together, these constraints imply that the harmonized
data set used in this paper provides a representative but not exhaus-
tive picture of household credit markets. They also motivate the
binning approach described in the next section, which ensures
comparability across countries while respecting confidentiality
requirements.

2.4 Additional Data

In the context of this study, we complement the household credit
register information with additional data on market interest rates.
This includes EURIBOR (euro-area interbank offered rate) rates
and country-level interest rate swaps (IRS) at various maturities.
Namely, we have EURIBOR rates at one month, three months, six
months, and 1 year, and IRS at 5, 10, 15, 20, and 30 years, as well
as their counterparts for Hungary. These rates help to understand
how interest rates on household credit with different characteristics
change when the relevant reference rate changes due to changes in
monetary policy and broader economic conditions.

3. Statistical Treatment of Confidential Data

3.1 Binning Granular Data

For each new loan granted to households, each credit register records
both the committed loan amount and the interest rate at the begin-
ning of the contract[] The unit of observation is the loan contract
of borrower 7 with institution b in country c¢ at time ¢. Because
contract-level household credit data cannot be shared due to strict
confidentiality, we aggregate the data into standardized bins that
preserve comparability across countries while safeguarding privacy.

9For more details, see Appendix A for country-specific information and
exceptions.
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For each of the dimensions described in Subsection 2.2, we
create indicator wvariables. Subsequently, we create bins from
all possible combinations of these dimensions and label these
BINCountry,Period,LoanType,Age,Maturity,IRF,Collateral,MFI- Each bin
is thus defined by country, half-year period, loan type (mortgage
or consumer credit), borrower age group, loan maturity, interest
rate fixation (IRF) horizon, collateral status, and lender type (MFI
versus non-MFI). This multidimensional classification allows us to
compare contracts with similar characteristics across countries. The
grouping of observations with similar characteristics in the same bin
thus aims at preserving confidentiality while maximizing within-bin
homogeneityl™] At the same time, after aggregation, there is still a
sufficient number of different combinations across countries and over
time periods.

In principle, this approach could generate up to 768 bins per
country-period, though the actual number is often smaller. One rea-
son is that some combinations of characteristics are not observed in
practice (e.g., loans with maturity over 30 years in the age group
over 65). The more decisive factor is the absence of a specific cate-
gory in a country (e.g., there is no information on loans provided by
OFIs in Slovakia, effectively reducing the set to 384 combinations).

3.2 Bin-Specific Information

For each bin, we collect several statistics on both the nominal loan
amount and the annualized interest rate. First, we compute the
within-bin average nominal loan amount at the time of origination
and the within-bin average interest rate (APR) on new loans. While
potentially losing information due to aggregation, the bins still allow
for new insights not observable through other data sets (like iBSI or
iMIR, or surveys).

Second, we also compute the within-bin standard deviation in
amounts and interest rates. This not only gives us an indication of
the homogeneity within a bin, but also allows for studying dispersion

10Studies using corporate credit register data often include industry-location-
size-time (ILST) fixed effects, following Degryse et al. (2019). While their goal is
different, i.e., preserving single-bank borrowers in a high-dimensional fixed effects
setup, the idea is similar. An ILST bin should contain firms with similar credit
needs.
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in pricing in very similar contracts. To the best of our knowledge,
such information is not available in other cross-country data sets.

Third, we also compute the within-bin median and within-bin
interquartile range, which are robust estimators of centrality and
dispersion. Furthermore, combining measures of centrality and dis-
persion will also allow us to compute coefficients of variation, which
are unit-free and thus enhance cross-country and time comparisons.

Finally, for each bin, we also count the number of observations
(i.e., the number of new loan contracts in that bin) and do that for
two reasons. First, we use that information to delete bins with less
than five observations, to avoid reidentification in scarcely populated
bins. Second, we can also use this information as statistical or impor-
tance weights in any analysis. Statistical weights might be considered
to account for the precision of the within-bin estimates. Importance
weights might be considered if one is interested in a macroanaly-
sis treating different bins or countries differently depending on their
relative size and prevalence in the economy.

3.8  Summary Statistics

To provide an overview of the data set, Table 1 presents summary
statistics on new loan contracts disaggregated by product type. The
sample spans the period 2022:H1-2024:H2. The table contains two
panels: panel A reports statistics on mortgages, whereas panel B
reports statistics on consumer credit. The unit of observation is
a narrowly defined bin constructed over combinations of country,
period, loan type, borrower age group, maturity bin, interest rate
fixation category, collateral status, and lender type. For each product
type, we provide statistics (means and percentiles) on the within-bin
average and dispersion in loan amounts and interest rates for newly
originated contracts, as well as the number of new contracts per bin.
Monetary values are expressed in euros, while interest rates are in
percentage terms.

The number of bins with at least five credit contracts differs sub-
stantially across product types. There are 3,000 bins for mortgages
and 5,728 bins for consumer loans. Differences between products
are due to the exclusion of uncollateralized mortgages or mutually
exclusive combinations (e.g., short-term consumer loans with long
interest rate fixation). Moreover, in Belgium and Italy, contract-level
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interest rate data are only available for mortgages, which explains
the lower observation count of interest rates compared with amounts
for nonmortgage credit.

For each product, the number of new contracts per predefined
bin varies considerably. This mainly reflects differences in country’s
size. Variation within a country is mainly due to bins’ characteris-
tics. Some bins are less populated for economic reasons, e.g., long-
term mortgages to people aged 65 or higher. Interestingly, comparing
the number of observations per bin, we find that for the average
bin, there are six times as many observations on consumer credit
compared with mortgages. The observed variation in the number
of contracts is also informative for empirical specification design,
underscoring the importance of weighted regressions to account for
bin-specific sample sizes and importance. For example, using the
number of observations in a bin as weights in a regression framework
would, in spirit, be similar to using the underlying contract-level
data and unweighted regressions, where loans with more common
characteristics will be a larger fraction of such a sample.

Across the product types, the table reveals significant hetero-
geneity in contract size and pricing. Average amounts for new mort-
gages are over €100,000 (panel A), while consumer loans average just
below €15,000 (panel B). The ratio of these average values is basi-
cally the inverse of the ratio of the number of new consumer credit
to new mortgages, indicating that both markets are of similar size.
Interest rate differences across products are also striking: mortgages
average 4.22 percent, whereas consumer loans average 11.52 per-
cent. These differences reflect both credit risk and contract design,
with consumer credit typically involving uncollateralized, flexible
credit, and shorter durations. For each bin type, there is also siz-
able between-bin variation in both average amounts and average
interest rates. This may reflect both cross-country differences and
within-country variation due to contract features.

The dispersion in loan amounts is substantial for both products.
Standard deviations highlight wide within-bin variation. Among
consumer loans, the coefficient of variation for loan amounts is
0.89. The within-bin dispersion in mortgage credit amount points
to slightly more homogeneity, relative to consumer loans. Impor-
tantly for our study, the within-bin dispersion and coefficient of vari-
ation are much smaller for interest rates. Interestingly, we observe
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the reverse pattern for within-bin price dispersion, compared with
within-bin amount dispersion. Mortgage pricing seems to be more
standardized (within a bin) than consumer loan rate-setting.

Additional descriptive evidence is provided in Appendix C. Table
C.1 reports the number of bins with at least five contracts per coun-
try and product type, offering a measure of data representativeness
and granularity. The total count of observations varies across dif-
ferent countries, which may be attributed to certain characteristics
that are either immeasurable within a specific country or lack the
level of detail required by predefined bins. For instance, Belgium
exhibits a generally low count due to the absence of data on interest
rate fixation, a trait categorized into five distinct bins. This absence
significantly limits the possible number of cells. The highest obser-
vation count is seen in Spain and Portugal, suggesting two factors:
first, the data are highly detailed with comprehensive documenta-
tion of all characteristics; second, there is considerable diversity in
the types of contracts available in household credit markets.

Tables C.2 and C.3 provide detailed within-bin statistics
separately for mortgages and consumer credit, broken down by coun-
try. For each product type, the tables present percentiles, stan-
dard deviations, and coefficients of variation for both loan amounts
and interest rates. This expanded breakdown supports cross-country
comparisons of pricing dispersion and loan size heterogeneity and
highlights the variation that may be masked in pooled summary
statistics.

Complementary graphical evidence is provided in Appendices D,
E, and F. Figures D.1-D.9 plot country-level time series of total new
credit volume and number of contracts, as well as value-weighted
average loan amounts and interest rates by product type. Figures
E.1-E.9 further disaggregate these statistics by initial maturity cat-
egory, and Figures F.1-F.9 by borrower age group. These visual-
izations reinforce the cross-sectional heterogeneity identified in the
summary statistics.

Implications. These summary statistics reveal a high degree
of heterogeneity in household credit markets across Europe—both
across and within countries, and across product types. The results
indicate that consumer credit is substantially less standardized than
mortgage lending. This underscores the need to go beyond very
aggregate measures when analyzing the transmission of monetary
policy and the dynamics of household borrowing.
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4. Stylized Facts: Country and Product Variation

4.1 Composition of New Chredit

Before proceeding to a regression analysis analyzing heterogeneity
in the pass-through of monetary policy, we first document a set of
stylized facts on the composition of newly originated mortgage and
consumer loan contracts—across borrower age, loan maturity, and
interest rate fixation. These stylized facts highlight key patterns in
the composition of credit within and between countries that our
subsequent analyses will seek to exploit.

We infer these stylized facts from Figure 1 and Figure G.1 (in
Appendix G), which are constructed in a similar fashion. Figure 1
and Figure G.1 differ in that the former is based on the value of
the contracts, whereas the latter is based on the number of con-
tracts. Each row of charts corresponds to a loan type (mortgages on
top, consumer loans on the bottom), while the three columns report,
respectively, the distribution of contracts by borrower age (left), by
loan maturity (middle), and by interest rate fixation period (right).
Within each bar, the colored segments show the percentage share
of total contracts in nine euro-area countries—Belgium (BE), Spain
(ES), Hungary (HU), Ireland (IE), Italy (IT), Lithuania (LT), Latvia
(LV), Portugal (PT), and Slovakia (SK)—for the age groups, matu-
rity bins, or interest rate fixation horizons. This stylized-facts figure
provides a concise visual summary of how borrower demographics
and contract characteristics vary both across loan types and across
countries over the period January 2022-December 2024. Patterns
that emerge are compatible with a wide array of potential expla-
nations, of which we discuss only some in the text, deferring more
accurate analyses to future research.

4.1.1  Breakdown of New Loan Contracts by Age of Borrower

We begin by examining how new loan origination varies by borrower
age. This analysis complements a growing literature emphasizing
demographic heterogeneity as a key driver of monetary policy trans-
mission (see, e.g., Leahy and Thapar 2022). Age is arguably the
most relevant borrower characteristic lost in aggregate data, and its
distributional effects warrant detailed investigation.
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The left panel of Figure 1 (and Figure G.1) displays the age
composition of new loan contracts by product type for nine Euro-
pean countries over the period January 2022 to December 2024. The
upper figure shows the share of the value of mortgages granted to
each age group; the lower figure reports the corresponding share in
total loan value of consumer credit. Each bar is disaggregated into
six borrower age brackets: under 25, 25-34, 35—44, 45-54, 5564, and
over 65 years.

Mortgages exhibit the most pronounced age-based skew. The
bulk of new mortgage lending is concentrated among individuals
aged 25 to 44 years, who account for 65 percent to 85 percent of new
contracts across countries, both in value and number of loans. This
is consistent with first-time home purchases and life-cycle patterns
of household formation. The 45-54 group plays a more limited but
visible role, particularly in countries like Spain, Italy, and Portugal,
possibly due to postponed investments by young people, potentially
related to later stabilization in the employment situation, or due to
second-home buyers. The youngest borrowers (under 25) represent
a negligible share in most countries, though surpassing 5 percent in
Belgium, Lithuania, and Latvia (in number, not in value), while the
over-65 group has almost no presence in this market segment—Ilikely
reflecting the repayment horizon and past housing choices.

Consumer credit exhibits a more even age distribution than
mortgages. The 25-34 and 35-44 groups dominate originations in
most countries, especially in terms of total loan value. Borrowers
under 25 play a relatively larger role in Lithuania, Latvia, and Slo-
vakia, though their loan sizes are typically smaller, as evidenced
by their lower share in value relative to volume (see complementary
Figure G.1). The share of borrowers aged 45 to 65 years is more pro-
nounced in consumer credit markets (compared with mortgages),
suggesting that mid-career individuals continue to demand credit,
possibly for consumption smoothing or household investments. Espe-
cially in Southern European countries (Spain and Italy), we see a
greater share of consumer credit going to borrowers aged 45 and
above, and the lowest participation rate for the youngest age group.

These patterns underscore the importance of borrower age
in understanding credit access and pricing across product mar-
kets. They also highlight meaningful cross-country differences in
credit market demographics, possibly linked to household structure,
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income dynamics, and institutional settings such as credit scoring
systems, retirement-related borrowing constraints, or homeowner-
ship preferences and other social patterns.

4.1.2  Breakdown of New Loan Contracts
by Maturity of Contract

We now turn to an analysis of how loan maturity structures vary by
credit product and across countries, based on originations between
January 2022 and December 2024. Maturities are classified sepa-
rately for mortgage and consumer credit. For mortgages, we distin-
guish between short-term (<10 years), medium-term (10-20 years),
long-term (20-30 years), and very long-term (>30 years) maturities.
For consumer loans, we use four bins: short-term (<1 year), medium-
term (1-3 years), long-term (3-10 years), and very long-term (>10
years). The middle charts of Figures 1 and G.1 illustrate substantial
cross-country heterogeneity in the composition of loan contracts by
maturity at origination.

The maturity structure of mortgage loans varies markedly across
countries. In Hungary and Belgium, over half of the number of
new mortgage lending is concentrated in maturities below 20 years,
reflecting a preference for shorter repayment horizons. In contrast,
countries such as Portugal, Lithuania, and Slovakia exhibit a strong
reliance on long-dated mortgage contracts. In particular, Portugal
stands out: over 60 percent of newly originated mortgage loans fall
into the very long-term category (maturities above 30 years), and
nearly 90 percent exceed 20 years. In all other countries, the 20-30
year bin is the most common. These differences likely reflect national
institutional settings, such as mortgage market design, regulation
on amortization periods, and the availability of fixed-rate options.
Given the role of maturity structure and interest rate revision in
determining household exposure to interest rate risk, such varia-
tion has direct implications for the transmission of monetary policy
(Hedlund et al. 2025).

In consumer credit, short-term (less than one year) and medium-
term maturities (one to three years) hold a notable presence, but are
much less important in terms of total value. This is a reflection of the
wide range of items that can be purchased with consumer credit. An
important category of consumer loans is auto loans, which are large
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in value and often have a maturity exceeding three years. At the
shorter end of the maturity spectrum, consumer durables bought on
credit have less significant values and, most often, maturities up to
three years. In value terms, long-term loans with a maturity between
3 and 10 years are the dominant group in all countries.

From the angle of monetary policy transmission, the bulk of
the effect for mortgages is likely going to be driven by longer-
term, higher-value loans. For consumer loans instead, the maturity-
value mismatch (where short-term loans dominate by number but
longer-term loans dominate by value) may imply a temporal dual-
ity in transmission if rate changes are different for short- versus
long-maturity consumer loans. We analyze this in a later section
(Section 5.3).

4.1.8 Breakdown of New Loan Contracts
by Interest Rate Fixation Period

The final breakdown looks at differences in interest rate fixation peri-
ods between products and countries. Garriga, Kydland, and Sustek
(2017), for example, highlight the role of fixation period in the trans-
mission of monetary policy. The right panel of Figure 1 reports the
distribution of new loan contracts in terms of total loan value, while
the right panel of Figure G.1 represents their distribution by count.
Considering mortgages, we again observe substantial cross-country
heterogeneity. In Spain and Italy, mortgage interest rates are pre-
dominantly fixed over the duration of the contract. If not a fixed-rate
contract, the contracts exhibit very high interest rate reset frequen-
cies. There are hardly any intermediate cases. In Portugal, nearly
half of the contracts have short fixation periods (less than a year),
and in Latvia and Lithuania (nearly) only such contracts are used.
Slovakia is different from the above two cases, in that mortgage con-
tracts have rates that can be reset but not at very short notice.
The disparity in mortgage loan fixation periods, in particular, may
have implications for household financial stability, as shorter fixation
periods expose borrowers to higher interest rate risk in tightening
monetary conditions (while providing relief in easing periods). At
the same time, this allows for faster monetary policy transmission.

Finally, turning to consumer loans, it is important here to assess
the distribution across interest rate fixation bins together with
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the maturity distribution. The following interesting observations
emerge. First, Ireland stands out by having nearly 70 percent of
its consumer loans having reset periods within 12 months. Second,
also in Latvia and Lithuania, many loan contracts are adjustable
rate, as interest rates can be reset within 12 months. Third, in Italy,
Portugal, and Slovakia, many consumer loans have long interest rate
fixation or are never reset.

4.2 Composition Changes over a Tightening Cycle

We now turn to a graphical analysis that documents significant
shifts in the composition of consumer and mortgage credit markets
throughout the post-pandemic tightening cycle. Figures 2 and G.2
compare, for every country and category, the variation in relative
weight (in terms of value and number of operations) in percentage
points between 2022:H1 and 2023:H2. They thus capture differences
between the “pre” and the “post” tightening cycle. However, it is
important to note that significant shifts in composition may have
already occurred just prior to 2022:H1 due to anticipation effects.
Although some patterns are broadly consistent across countries, oth-
ers reveal notable idiosyncrasies at the country and market segment
levels.

The key findings of Figures 2 and G.2 are as follows. The compo-
sition of borrowing by age group varies across countries. At the peak
of the tightening phase, younger borrowers (below age 34) account
for a larger share of new mortgage issuance in Belgium, Spain,
Hungary, and Ireland. However, the opposite trend is observed in
Italy, Latvia, Lithuania, Portugal, and Slovakia, where borrowers
younger than 34 experience a relative decline in their share of new
consumer credit flows. For the latter four countries, the trend is
the same in the consumer credit market. In fact, in all countries but
Belgium, Spain, and Italy, the share of consumer credit to late-career
borrowers increases.

In general, there is an effect of maturity lengthening in the mort-
gage market. The exception is Portugal, where very long-term mort-
gages (exceeding 30 years) are more prevalent; there is a reallocation
of these ultra-long maturities to the 20-30 year segment (Figure 2).
In the consumer credit segment, there is, in all countries except Ire-
land, a small increase in the share of short-maturity loans (Figure 2).
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In general, across countries, longer maturity consumer loans tend to
lose share in terms of number of contracts (Figure G.2), though the
picture is less consistent when looking in value terms, where there
is also heterogeneous reshuffling between the two longest maturity
bins.

The dynamics of loan composition based on interest rate fixation
periods also provide important insights. In many countries, the allo-
cation across different fixation periods appears relatively stable in
consumer credit markets. In Portugal, Latvia, and Lithuania, there is
a small shift (in value) from variable-rate consumer credit to slightly
longer fixation period contracts. However, in the mortgage segment,
there are clear shifts away from very long-term fixed-rate mortgages
in Spain and Slovakia, and to a lesser extent also in Hungary and
Ireland. By contrast, in Portugal, there is a reversal of this trend,
with a decline in the popularity of variable-rate mortgages featuring
interest rate adjustments within a year.

In general, these findings illustrate substantial compositional
changes in credit markets during a tightening episode. Although
certain patterns emerge consistently across countries, significant het-
erogeneity persists at the market segment level. Given that these
changes reflect changes in the composition of newly issued loans,
they have the potential to shape the medium to long-term evolution
of bank credit portfolios.

5. Heterogeneity in the Transmission of Monetary Policy

5.1 The Average Pass-Through

To assess how monetary policy affects the pricing of household
credit, we estimate pass-through regressions. The pass-through rate
regression model examines how changes in the reference interest rate
affect the pricing of newly originated household loans. The analysis
is applied separately to mortgages and consumer credit. We estimate
the following regression:

InterestRateyn + = B1 X ReferenceRateyn ¢

(1)

+ Vexmat + Vage + Virf + Ebin,t-
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In our setup, this means that the dependent variable corresponds
to the average interest for all new loans (in a six-month win-
dow) of a narrowly defined bin. The coefficient (3;) represents
the baseline pass-through effect of the reference rate, showing how
changes in the benchmark rate translate into changes in loan pric-
ing. We measure the reference rate at the midpoint of each six-
month interval[] Importantly, our econometric approach measures
the pass-through from reference rates to household loan rates. We
thus focus on the contractual stage of transmission—how bench-
mark rates translate into borrowing costs for households. We do
not estimate the first stage of transmission from monetary policy
rates to reference rates, which may itself vary across maturities and
countries.

Table 2 presents regression estimates, disaggregated into mort-
gages (columns 1-3) and consumer credit (columns 4-6). Columns
1 and 4 report unweighted regressions; columns 2-3 and 5-6 apply
weights based on the number and value of loans, respectively. All
specifications include country-by-maturity (Vexmat), age (Vage), and
IRF (virf) fixed effects, and standard errors are clustered at the
country-age level. Finally, the sample in the pass-through analysis
is limited to loans granted by MFIs. We do that for two reasons.
First, OFIs are in most countries only active in the consumer credit
market. As we want to compare the pass-through across mortgages
and consumer credit, we prefer to have the comparison on a similar
set of financial institutions. Second, between countries, there is also
significant variation in the presence and importance of various types
of OFIs.

Pass-through to mortgage rates is nearly complete across all
weighting schemes, with coefficients around 0.90. In contrast, pass-
through to consumer credit is significantly weaker: unweighted esti-
mates are around 0.36, rising to approximately 0.52 when weighted
by loan value. This suggests stronger pass-through for large-value

1The reference rate is assigned to each bin depending on the interest rate fix-
ation that defines that bin and can be both product- and country-specific. For
fixation periods up to one year, we use the relevant EURIBOR tenor. For fixation
periods longer than one year, we use interest rate swap (IRS) rates corresponding
to the fixation horizon. In the case of Hungary, we use BUBOR (Budapest inter-
bank offered rate) for short-term fixation periods and BIRS (Budapest interest
rate swap) rates for longer horizons.
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consumer loans—such as auto loans—whereas rates on small-value
products appear less sensitive to reference rate changes These esti-
mates are broadly in line with the average magnitudes reported in
the meta-analysis of pass-through studies by Beyer et al. (2024) and
Gregor, Melecky, and Melecky (2021).

The pattern of adjusted R? values provides further insight into
the heterogeneity of pass-through. In the unweighted regressions
(columns 1 and 4), the fit is similar for both mortgages and consumer
credit, with adjusted R? values around 0.77-0.81. When applying
weights, the explanatory power of the regressions improves across
the board, but with notable variation by product and weighting
scheme. For mortgages, both number-weighted and value-weighted
specifications yield adjusted R? values of 0.86, indicating a uni-
formly strong fit across loan volumes and sizes. For consumer
credit, the number-weighted specification shows a similarly high
adjusted R? of 0.87, suggesting that pricing is relatively system-
atic in high-frequency, small-loan bins. However, the improvement
is more modest when weighting by loan value, with the adjusted
R? rising only to 0.82. This points to slightly greater pricing dis-
persion among large-value consumer loans, which may reflect more
idiosyncratic contract terms, borrower-specific pricing, or slower rate
adjustment.

Several mechanisms may contribute to differences between prod-
ucts and across specifications. Lenders may adjust nonprice con-
tract terms—such as maturity, loan size, commissions and fees, or
collateral requirements—rather than headline interest rates, partic-
ularly to preserve affordability in high-rate environments (Bharath
et al. 2011; Qian and Strahan 2007). Moreover, pass-through may
be asymmetric: lenders might absorb part of rising funding costs
during policy tightening to limit default risks or preserve borrower
demand (Puglisi 2023). These behaviors reflect a mix of risk mitiga-
tion, product-specific pricing constraints, and institutional frictions
or banking-sector structure and conduct.

12For comparison, Vilerts et al. (2026) find a pass-through coefficient for cor-
porate credit of 0.66. They examine a similar period and also focus on new loans,
but use the granular data available in AnaCredit for nonfinancial corporations
(NFCs).
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Taken together, these mechanisms underscore the importance of
composition effects arising from heterogeneity in monetary policy
pass-through. In the next section, we exploit additional features of
the data set to uncover some of these mechanisms and sources of
heterogeneity.

To examine heterogeneity by borrower and contract characteris-
tics, we augment Equation (1) with interaction terms:

InterestRatepin = B1 X ReferenceRateyiy ¢

+ Z Ba % ReferenceRateyin,
d

x D(Characteristic = d)

+ Z ~va X D(Characteristic = d) + Vexmat
d

+ Vage + Virf + Ebin,t,

(2)

where for each category d, (5 measures the heterogeneous pass-
through, i.e., how the sensitivity of loan rates to the reference rate
differs when the bin exhibits the characteristic d (e.g., a specific
country, age group, maturity bin, or fixation period). v4 captures a
level shift in the average interest rate associated with the character-
istic d, independent of reference rate movements. By comparing the
estimates of (3, across categories, we identify how the pass-through
varies with borrower demographics, contract design, and national
market structures.

5.2 Heterogeneity in the Mortgage Pass-Through

Column 1 of Table 3 repeats the average pass-through using weighted
least squares (column 2 of Table 2). Column 2 introduces interac-
tions between the reference rate and country dummies. The omitted
benchmark category is Spain. We find that a 100 basis point (bps)
rise in the reference rate raises new mortgage rates in Spain by
80 bps. Almost every other country exhibits a higher coefficient—
implying more complete pass-through of policy changes. The only
country in our sample whose pass-through is significantly lower is
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Ireland ¥ This cross-country variation persists when we add bor-
rower age (col. 3) or loan maturity (col. 4) interactions, indicating
that these dimensions alone do not explain the national differences.

Borrower age effects are monotonically decreasing with age. As
the cohort 35-44 is the omitted reference group, this implies that
coefficients are positive for the two younger groups (<25 and 25-34)
and negative for the two older groups (5564 and >65), with only the
45-54 bracket insignificant. Younger borrowers face lower income,
less stable job positions, higher debt-to-income ratios, and weaker
negotiation power—so rate changes bite harder—whereas older bor-
rowers’ greater wealth and credit histories dampen repricing. From a
distributional perspective, this implies that tightening cycles impose
relatively larger burdens on first-time buyers. These patterns align
with life-cycle models of borrowing, in which younger households are
more constrained by down-payment and income considerations in
mortgage markets, while mid- to late-career borrowers rely more on
consumer credit. Credit-constrained households are therefore more
exposed to interest rate changes, consistent with theories of bal-
ance sheet channels of monetary policy (Cloyne, Ferreira, and Surico
2020; Mian and Sufi 2010).

Loan maturity interactions reveal a threshold effect. The 10-
to 20-year and >30-year bins are not statistically different from
the 20- to 30-year benchmark. Short-maturity mortgages (under 10
years), on the other hand, feature significantly weaker pass-through.
Short-term loans—often financing smaller or second homes with siz-
able down payments—carry less duration risk, giving lenders less
incentive to reprice aggressively These mortgages with very short
total maturities appear to be treated almost like consumer loans.
Table 2 showed that consumer credit exhibits a muted pass-through
(~0.36 unweighted), and we observe a similar dampening for these
short-maturity mortgages.

Interest rate fixation is an important driver of heterogeneity in
the pass-through (judged from the increase in adjusted R?): loans

13This could be explained by excess liquidity, competition, and bank health.
Ireland has had weaker pass-through to mortgage rates and overnight household
deposits during the recent tightening than other European countries (Byrne and
Foster 2023).

“vVilerts et al. (2026) also find that, for corporate loans, those with shorter
residual maturity are more exposed to monetary policy rate changes.
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fixed for one to five years show the strongest and most immediate
pass-through, as they reset frequently. By contrast, mortgages with
5- to 10-year and >10-year fixations are far less responsive, reflecting
banks’ asset—liability matching incentives and the forward-looking
nature of long-fixation pricing, which smooths borrower payments
but blunts short-term policy impulses.

Importantly, when we include interest rate fixation (IRF) inter-
actions (cols. 5-6), four patterns emerge. First, all else equal, Spain’s
pass-through rises to 0.87-0.90, revealing a stronger link after
accounting for fixation structure. Second, several countries (Portu-
gal, Hungary, Latvia, and Lithuania) no longer differ statistically
from Spain—implying their earlier apparent “over-pass-through”
was driven by a higher share of short-fixation loans. Third, the pass-
through is still higher in Italy, Belgium, and Slovakia and indicates
a one-for-one relationship between contractual rates and reference
rates. Finally, Ireland remains a persistent outlier, with a muted
pass-through even after controlling for age, maturity, and fixation,
suggesting deeper institutional or market-structure barriers.

5.3 Heterogeneity in the Consumer Credit Pass-Through

We now move to analyze the pass-through to consumer credit. Col-
umn 1 of Table 4 repeats the average pass-through using weighted
least squares (column 5 of Table 2). Column 2 interacts the refer-
ence rate with country dummies. In Spain (the omitted category),
the baseline pass-through is 0.49: a 100 bps increase in the reference
rate raises the average rate on new consumer loans in Spain by only
49 bps (slightly more than half the mortgage pass-through). Cross-
country coefficients vary markedly: Hungary, Ireland, and Lithua-
nia lie at the lower end with only a modest pass-through, while
Latvia and Slovakia show near-complete pass—through Interest-
ingly, Portugal’s pass-through closely matches Spain’s, suggesting
similar transmission efficiencies in those marketsj%

5Despite the general similarity of the banking sectors in Latvia and Lithuania,
the high pass-through in Latvia is to a large extent driven by one specific bank
focusing on consumer credits.

'0Recall that Belgium and Italy are excluded because comparable consumer-
rate data are unavailable.
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Column 3 adds borrower age-group interactions, revealing a mod-
est upward slope in pass-through with age: only the oldest cohorts
(55-64 and >65) exhibit statistically significant coefficients above
the baseline, suggesting that late-life loans may carry higher risk
premia or involve more frequent renegotiation, thereby increasing
rate sensitivity.

Column 4 introduces maturity-bin interactions. Short-maturity
loans (<1 year) and medium-maturity loans (1-3 years) display sub-
stantially weaker pass-through—akin to the muted response seen for
short-term mortgages. The very-long maturity bin (above 10 years)
is statistically indistinguishable from the 3- to 10-year reference.
Importantly, adjusting for maturity elevates Spain’s estimated pass-
through from 0.49 to about 0.61 but does not alter the ordering of
country effects, implying that contract length alone cannot account
for national differences. Unlike in the mortgage regressions, the role
of the interest rate fixation period is less pronounced, and its inclu-
sion does not affect the country interactions. There seems to be some
effect across the longer fixation periods, though the coefficients are
unstable across specifications.

Finally, our mortgage results showed that short-maturity mort-
gages behave like consumer loans in their muted pass-through,
while long-maturity mortgages align closely with the reference rate.
Similarly, within consumer credit, long-maturity loans (most likely
financing vehicles) exhibit pass-through patterns more akin to mort-
gages, whereas short-maturity products remain as reference-rate
insensitive as other small-ticket credit. Recognizing the purpose
of each loan—whether for housing, vehicle purchase, or consumer
durables—could offer further clarity and would therefore be a valu-
able extension [1]

5.4 Rate Dispersion and Monetary Policy

Up to this point, our analysis has focused on the average sensitivity
of newly originated loan rates to changes in the reference rate. In
Table 2, our results demonstrated that mortgage rates adjust almost
one-for-one with reference rate moves, while consumer credit rates

For instance, Ivashina, Laeven, and Moral-Benito (2022) show that loan pur-
pose on corporate loans has important implications for the bank lending channel.
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exhibit significantly weaker pass-through. However, focusing solely
on central-tendency measures masks an important aspect of lender
behavior: how changes to reference rates affect the cross-sectional
dispersion of rates offered to otherwise similar borrowers or similar
contracts.

To capture this dimension, Table 5 reports weighted least-squares
estimates that allow assessing how a 100 bps increase in the refer-
ence rate influences both the central tendency and within-bin dis-
persion of newly originated household loan rates. Panel A isolates
mortgages and panel B isolates consumer credit. Column 1 repli-
cates the baseline pass-through coefficients for the within-bin aver-
age rate. Columns 2—6 then extend the analysis to the median rate,
interquartile range (IQR), standard deviation (StD), robust coef-
ficient of variation (IQR/median), and conventional coefficient of
variation (StD/mean). Each measure is computed for all contracts
within a bin. By comparing these dispersion metrics across loan
types, we can determine whether, and to what extent, monetary
conditions amplify or compress rate heterogeneity in the origination
of household credit.

Panel A (Mortgages). The estimated pass-through to new
mortgage rates is nearly complete, also when using the median rate
in a bin. Moreover, measures of within-bin dispersion remain essen-
tially unchanged. The interquartile range and standard deviation
within a bin increase only marginally and are economically negligi-
ble. The combined effect of the first and second moments is that both
coefficients of variation decline slightly (by approximately 6 per-
cent) when the reference rate tightens. These findings indicate that,
even as reference rates fluctuate, mortgage pricing adjusts almost
uniformly across borrowers and loan contracts.

Panel B (Consumer Credit). In contrast, new consumer
credit rates exhibit substantially weaker pass-through. Importantly,
the effect on the within-bin median is around 0.30 bps and thus
smaller than the within-bin mean—reflecting already some discre-
tionary price setting within a bin. This is confirmed in columns 3
and 4. Crucially, the interquartile range coefficient of 0.325 (statisti-
cally significant at the 1 percent level) reveals a pronounced absolute
widening of the rate distribution. A 100 bps increase in the reference
rate widens the gap between the 75th and 25th percentiles within a
bin by 33 bps. The within-bin standard deviation also increases (by
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0.098 bps, significant at 5 percent) when the reference rate increases.
However, in relative terms, the increase in dispersion (IQR) and
increase in median offset each other, resulting in an insignificant
impact on the robust coefficient of variation. The conventional coef-
ficient of variation declines by 0.009 (1 percent significance), imply-
ing that although absolute dispersion rises, relative heterogeneity
decreases because the mean rate increases more rapidly than the
standard deviation. However, the economic magnitude of this effect
is small.

These results may suggest that monetary conditions have fun-
damentally different cross-sectional effects on mortgage versus con-
sumer credit markets. Mortgage lenders, operating under stan-
dardized product menus and intense competition, adjust rates
almost uniformly, thereby preserving the homogeneity of pricing
(Scharfstein and Sunderam 2016). By contrast, consumer credit
providers may engage in a more strategic repricing (Yannelis and
Zhang 2023), raising central-tendency measures only partially while
sharply expanding the absolute spread of offered rates—particularly
penalizing higher-rate borrowers (in a bin)—and thus intensifying
segmentation.

This widening of dispersion is consistent with theories of risk
pricing and asymmetric information: consumer credit markets are
less transparent, with higher monitoring costs and stronger scope for
price discrimination, which can amplify heterogeneity in response to
monetary policy (Indarte 2023; Stiglitz and Weiss 1981). The pro-
nounced widening of absolute rate dispersion in new consumer credit
contracts following a policy rate increase not only reflects supply-side
factors but also is a combination of borrower-level, contract-level,
and lender-level heterogeneity. On the borrower side, differences
in financial literacy and search sophistication influence how effec-
tively individuals compare and negotiate loan offers. More sophis-
ticated borrowers, who tend to have higher incomes and greater
financial experience, are better able to secure favorable terms,
whereas less-informed or credit-constrained households face higher
markups (Bhutta, Fuster, and Hizmo 2020; Lusardi and Mitchell
2014). Demographic factors such as age further shape risk assess-
ments: older borrowers often benefit from longer credit histories and
established relationships with lenders, while younger or lower-income
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applicants are charged risk premia that amplify rate dispersion as
reference rates climb (Argyle, Nadauld, and Palmer 2023).

Lender- and market-structure factors may also play a central
role in driving cross-sectional dispersion. Heterogeneity in bank size,
capitalization, and funding profiles gives rise to differential cost pass-
through: well-capitalized institutions with access to stable funding
can adjust rates uniformly, while smaller or less liquid banks rely on
higher markups and selective repricing to maintain margins. More-
over, market concentration and the presence of nonbank or online
lenders intensify competitive pressures, particularly in the consumer
credit segment, where a fragmented supply base permits greater
price dispersion when benchmark rates change (Kiefer, Kiefer, and
Mayock 2025).

Although our collapsed data would permit testing some of these
channels, they are better assessed using the underlying microdata.
We see our results as suggestive evidence that could motivate a rich
agenda for future work examining how borrower sophistication, con-
tract structure, and lender health jointly determine the uneven pass-
through of monetary policy through new-loan origination. Comple-
menting average-rate indicators with distributional metrics—such
as IQR and CoV—to capture the widening of credit-cost dispersion,
particularly in consumer markets, can thus be valuable to central
banks and macroprudential authorities.

6. Robustness and Variation

6.1 Subsample Stability

To ensure that our findings on heterogeneous mortgage pass-through
are not driven by specific sample choices, we conduct a series of
robustness checks in Table 6, reestimating the core specifications
under alternative sample restrictions.

The mortgage pass-through estimates in Table 6 (columns 1-
3) demonstrate substantial robustness to three alternative samples:
omitting 2024 (col. 1), excluding Belgium and Italy—due to missing
consumer credit data (col. 2)—and removing Ireland, which has a
much lower baseline pass-through than all other countries (col. 3).

Baseline pass-through estimates remain stable at 0.87-0.95
across all specifications, confirming near-complete pass-through
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regardless of sample restrictions. Country heterogeneity remains
robust. Ireland’s large negative interaction persists across samples,
reinforcing its classification as being structurally different. Positive
deviations for other countries also remain consistent, indicating that
these effects are not driven by transient shocks or sample composi-
tion. The only noteworthy variation appears for Slovakia when 2024
is excluded: its country interaction tightens marginally Age and
maturity effects also remain robust across specifications. The more
complete pass-through for the youngest borrowers (<25 years and
25-34 years) remains, while the lower pass-through for older bor-
rowers or short-maturity loans (<10 years) is unchanged. Finally,
loans fixed for 1-5 years consistently display stronger pass-through
(=~ 0.40-0.47), while long-fixation contracts (5-10 years, >10 years)
remain negative. These invariant patterns linked with interest rate
fixation highlight banks’ liability-management incentives as a key
structural mechanism.

Overall, the core findings of a near-complete mortgage pass-
through and its systematic heterogeneity by country, age, maturity,
and fixation are highly robust to these alternative sample definitions.

Columns 4-6 present four variations of the consumer credit pass-
through specification: a sample excluding all observations from 2024
(col. 4), a sample further omitting Ireland (col. 5), and finally the
Ireland-omitted sample augmented with an interaction between the
reference rate and a secured-loan dummy (col. 6).

We start with the most striking observation. When Ireland is
excluded, every interest rate fixation category (1-5 years, 5-10 years,
and >10 years) exhibits a significantly negative interaction relative
to the <l-year benchmark (or variable-rate contracts). This uniform
downward shift suggests that longer-fixation consumer loans adjust
less to reference rate changes than fully adjustable-rate contracts—
likely reflecting banks’ asset—liability matching priorities and the
contractual frictions that delay repricing in these segments.

The change in these coefficients also affects the baseline pass-
through coefficient; which correspondingly rises from 0.63 in the
full sample (or 0.69 when 2024 is excluded) to approximately

8 This persistent deviation is suggestive of structural factors such as limited
bank competition, legacy mortgage products, or regulatory differences, which are
emphasized in theoretical and empirical work on market structure and monetary
transmission (Byrne and Foster 2023; Kashyap and Stein 2000).
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1.01 once Ireland is omitted (cols. 5-6). Country-level heterogene-
ity remains stable across specifications, indicating that the rela-
tive difference with respect to the pass-through in Spain is robust
(although Latvia’s coefficient rises significantly to 1.016 when 2024
is excluded). These cross-country patterns reinforce that structural
market and institutional factors underpin national differences in
consumer credit pass-through.

Age effects continue to be confined to the oldest borrowers (55—
64 and >65), whose pass-through interactions remain in the 0.14—
0.19 range across specifications. Meanwhile, short-term loans (under
12 months) consistently exhibit lower pass-through, with the coeffi-
cient growing more negative—from —0.27 to —0.68—as the sample is
trimmed, underscoring the reliability of the short-maturity discount.

Finally, in the last column, we additionally add an interaction
term between the reference rate and a secured-loan dummy. This
interaction yields a significant negative coefficient (—0.265), indicat-
ing that collateralized consumer contracts experience systematically
lower pass-through even after controlling for all other heterogeneity.
Importantly, adding this additional dimension does not alter any of
the other insights.

6.2 Dimensions of Variation: Country versus Time

The graphs presented in Figure 3 illustrate the explanatory power
of different fixed-effects structures in explaining variations in key
loan characteristics: the average interest rate (upper panel) and the
logarithm of the average loan amount (lower panel). Specifically,
we are interested in uncovering whether country features and/or
time variation have explanatory power across products and product
characteristics. This information allows us to assess the degree of
heterogeneity in the drivers of loan dynamics in different markets.
The two panels follow a similar structure, and we explain their
design and information content based on the upper panel. Using the
average interest rate as a dependent variable (of which summary
statistics can be found in Table 1), we run 42 regressions which
are combinations of two samples, three sets of fixed effects, and
seven weights used in the regression. The two samples correspond
to the two credit product categories (distinguishing between con-
sumer loans and mortgages). The three sets of fixed effects include
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Figure 3. Sources of Variation in Loan Characteristics
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Note: The figure illustrates the explanatory power of different fixed-effects struc-
tures in explaining variations in the average interest rate (upper panel) and
average committed amount (lower panel) across credit product categories. The x-
axis represents the adjusted R-squared values from regressions with country-time
fixed effects, while the y-axes show the adjusted R-squared values from regres-
sions with country fixed effects (left) and time fixed effects (right). The scatter-
plots compare the explanatory power of country and time fixed effects against
country-time fixed effects. Different colors and marker shapes indicate loan prod-
uct types and fixed-effects structures. Seven weighting schemes are applied to
account for differences in economic significance across credit segments.

(i) time fixed effects, (ii) country fixed effects, and (iii) time-varying
country fixed effects. Broadly speaking, time fixed effects control for
macroeconomic conditions and common shocks affecting all coun-
tries similarly at a given point in time. Country fixed effects could
account for the country-specific structural differences in the banking
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markets (like competition). Finally, country-time fixed effects cap-
ture time-varying factors that differ across countries or common
shocks with heterogeneous impacts, such as monetary policy trans-
mission, financial regulations, or market conditions.

The seven different weighting schemes allow us to view the analy-
sis from different perspectives. The first approach is unweighted, thus
giving equal weight to any combination of characteristics. However,
not every combination of characteristics is equally present or eco-
nomically important. Therefore, we consider two weighting schemes
that give more weight to combinations that are more likely or more
sizable in the overall credit market (segment). The four other weight-
ing schemes are modifications such that the count- or value-weights
either sum to one in each country-year, or sum to one in each
country-year-product. The former treats each country as equally
important in determining the fit; the latter treats each product mar-
ket in each country as equally important (but allows for variation in
importance within a country-time-product triple).

For each dependent variable, the adjusted R? of each of these
42 regressions is extracted and plotted to illustrate how much of
the variation can be explained by each specification of fixed effects.
The x-axis represents the adjusted R? values of the specifications
with country-time fixed effects. The left y-axis corresponds to the
adjusted R? values of regressions with country fixed effects, while
the right y-axis corresponds to the adjusted R? values of time fixed
effects regressions. We overlay two scatterplots. The first is a scatter-
plot that compares adjusted R? values of country fixed effects with
country-time fixed effects (circles). The second is a scatterplot that
compares adjusted R? values of time fixed effects with country-time
fixed effects (squared). Different colors and shades are used for the
product categories. Each specific label appears seven times on the
scatterplot (one for each weighting approach).

In fact, the figures confirm the relative importance of different
fixed effects in explaining variations in loan pricing and contract
size between countries and over time. Higher adjusted R? values
indicate a greater ability of the corresponding fixed-effects specifi-
cation to account for observed heterogeneity in loan characteristics.
In turn, these provide guidance for which dimensions to analyze and
on which credit markets to focus.

For example, interest rates can be very well explained by time
fixed effects, but only for mortgage loans. This suggests that in the
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period of analysis, the pass-through to mortgage rates was fairly
homogeneous across countries, being explained for the largest part
by a common time trend (the variation in reference rates). For con-
sumer credit, the variation in interest rates is primarily country-
specific, without significant differential effects over time. When look-
ing at the average loan amount, we observe that it is primarily driven
by cross-country differences rather than time variation (the values
on the right-hand-side y-axis are very small). Consequently, if one
wants to focus on the impact of monetary policy, the best starting
point would be to focus on rate setting in the mortgage market, as
this is where time fixed effects have substantial explanatory power.

In sum, these graphs provide a systematic way to assess the
explanatory power of fixed effects in credit market data. They help in
identifying the appropriate level of analysis and thus help researchers
in providing focus on the relevant drivers. They should not be limited
to these sets of fixed effects. Alternatively, one could, for instance,
replace the country or time fixed effects with age group (or loan
maturity bin) fixed effects, to see whether heterogeneity in credit
market outcomes is structurally related to differences in borrower
age and whether these age-group effects are fixed, time-varying, or
country-specific.

7. Policy Implications

The heterogeneous transmission of monetary policy across Euro-
pean household credit markets documented in this study provides
valuable guidance for both national and European policymakers.
Our results indicate that while mortgage markets are relatively well
integrated, consumer credit markets remain fragmented, and these
differences matter for the design of monetary, macroprudential, and
consumer-protection policies.

For mortgages, during the latest tightening episode, the con-
tractual pass-through from reference rates to mortgage markets was
nearly complete and, once borrower and contract characteristics are
controlled for, cross-country differences mostly vanish. This high-
lights that, at this stage of the transmission mechanism, mortgage
pricing adjusts almost one-for-one to benchmark rates in a broadly
uniform manner. At the same time, the disproportionate sensitivity
of younger borrowers underscores the distributional consequences of
policy, as first-time buyers face higher costs during tightening cycles.
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This highlights the potential complementarity with fiscal measures
in support of more exposed borrowers.

Contract design also shapes the trade-off between transmission
speed and financial stability. In countries dominated by short fixa-
tion periods, interest rate changes feed through quickly, but house-
holds are more exposed to interest rate risk, whereas in systems
with long fixation horizons, transmission is slower but borrowers are
more insulated. These findings point to the importance of calibrat-
ing borrower-based measures and stress-test assumptions to reflect
the rapid pass-through observed in mortgage markets, while ensur-
ing that national frameworks account for the risks embedded in local
market structures.

In contrast to mortgage markets, consumer credit markets
remain highly fragmented. Even after controlling for loan and bor-
rower characteristics, pass-through differs markedly across coun-
tries, reflecting persistent institutional heterogeneity in regulation,
enforcement, and competitive conditions. Moreover, monetary tight-
ening often leads to a widening of rate dispersion and may dis-
proportionately affect less sophisticated or financially constrained
borrowers. This suggests that fragmented consumer credit markets
may exacerbate both geographic and socioeconomic inequality in the
transmission of policy. Regulatory harmonization, enhanced trans-
parency, policies that strengthen financial literacy, and monitoring of
pricing practices would help to reduce these divergences and ensure
that consumer credit does not remain a source of weakness in the
monetary transmission chain.

Finally, the persistence of outliers such as Ireland, where mort-
gage pass-through is consistently weaker, illustrates that country-
specific institutional and competitive factors can override broader
integration trends. Identifying the underlying causes of such devia-
tions is essential both for national supervisors and for assessing the
risks of transmission fragmentation at the euro-area level.

8. Conclusion

This paper has adopted a unique, cross-country, loan-level perspec-
tive on European mortgage and consumer credit markets to doc-
ument the heterogeneity in household borrowing conditions and
to analyze the transmission of monetary policy during the recent
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tightening cycle. Leveraging granular data from nine credit registers,
we have shown that substantial differences persist across products,
borrower groups, and national contexts, and that these differences
shape how policy shocks are passed through to household borrowing
costs. This heterogeneity in household credit conditions both across
and within countries was previously hard to detect using aggregate
data.

Our findings underscore the value of harmonized credit register
data and uncover a high degree of heterogeneity, the explanations
and drivers of which we discuss only briefly and non-exhaustively
here, leaving open several promising avenues for further research.
Future work could disentangle more systematically the role of insti-
tutional frameworks, labor market dynamics, competitive condi-
tions, and borrower behavior in driving cross-country differences.
Furthermore, understanding how rate dispersion arises within simi-
lar product categories would also help illuminate the mechanisms
behind unequal pass-through. In addition, joint analyses across
credit products—including revolving credit and overdrafts—could
shed light on substitution patterns that shape household responses
to monetary policy.

Additional work linking borrower-level outcomes to household
and bank balance sheets, and distinguishing between supply- and
demand-side drivers, would help clarify the channels through which
monetary policy affects households and financial stability. While our
study focused on new loan originations, another important margin of
adjustment is the refinancing or renegotiation of existing contracts.
Our binning framework could in principle be extended to this dimen-
sion, allowing a cross-country analysis of refinancing activity and its
sensitivity to monetary policy. This would help assess how existing
borrowers, not just new ones, transmit and absorb policy shocks.

Finally, this paper has focused solely on a tightening episode,
which calls for further evidence on easing phases and on potential
asymmetries. Such research would not only complement the find-
ings reported here but also provide a stronger basis for evaluating
the broader economic and distributional consequences of monetary
policy in Europe.
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Appendix A. Country-Specific Information

A.1  BE—Belgium

The National Bank of Belgium has been collecting granular data
on credit to individual persons since 2006. In May 2024, a new
data model and platform (BECRIS-ICR) was introduced, replac-
ing the previous credit register (CCR/KCP). As the coverage of
the two systems differs, there is a break in the time series as of May
2024. The credit register collects loan-level information on new loans,
overdue debt, and payment arrears. Information on the Individ-
ual Credit Register is available at https://www.nbb.be/en/central-
credit-registers/individual-credit-register-icr.

Importantly, interest rates are not recorded. For mortgages, they
can be estimated (at origination) from data on the principal, the
first monthly payment, the frequency of payments, and the number
of payments. Assuming annuity amortization of mortgages, if F' is
the amount of the loan at the time of issuance (face value) and C
is the monthly payment that the borrower must make until matu-
rity (T periods later), then the interest rate r on the loan can be
computed from the following formula:

F:f(h@). (A1)

A.2 ES—Spain

The Spanish Credit Register (Central de Informacién de Riesgos del
Banco de Espana, or CIRBE) provides monthly information on all
loans, credits, bank endorsements, and general risks that financial
institutions have with their customers. This detailed information is
reported at the contract level and includes both the contract and
borrower characteristics at the time of origination and throughout
the life of the contract. Specifically, contract characteristics include
the loan amount at origination, maturity, interest rate modality
(adjustable versus fixed), interest rate, collateral requirements, pur-
pose of the loan, or the bank granting the loan. For more information,
see https://www.bde.es/wbe/en/publicaciones/informes-memorias-
anuales/memoria-cir/.
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A.3 HU—Hungary

The Hungarian credit register has continuously evolved: it started
as a list of delinquent borrowers in 1995, and was extended to
include descriptive information on all outstanding loan contracts
granted by financial institutions to households in 2012. The data
used in this paper come from a new administrative data source
(HITREG) that financial institutions (FIs) have to provide to the
Central Bank of Hungary established by MNB Directive 35/2018
(XI. 13.). FIs have to submit information on all outstanding loans
in their portfolio, including information on the loans’ attributes both
at origination and at the time of reporting. Attributes include loan
amount, origination date, duration, loan type, interest rate, formula
for calculating the interest rate (base rate + premium), macropru-
dential measures (loan-to-value and debt service-to-income ratios),
information on collateral values, and information on the borrow-
ers (date of birth, gender) and guarantors of the loan contract.
Of course, not all of these variables are applicable for all loans,
and some of these variables could be missing for contracts that
were originated before the establishment of the current reporting
framework. For more information, see https://aszp.mnb.hu/mnb-
data-reporting/technical-assistance.

The Hungarian database was constructed based on the June
30 and December 31 screenshots of the HITREG for the analyzed
period of 2021-24, which means that the new loans with less than
six months maturity are not included in the final database (less
than 0.3 percent for 2022 first half-year) and neither are new loans
which were terminated before the end of the half-year (less than
1.7 percent for 2022 first half-year). For the analyzed period of 2021—
24, most new loans are denominated in HUF; less than 0.1 percent
are denominated in EUR or CHF. We converted non-EUR, loans to
EUR amount on the half-year end exchange rate. Loans with zero
outstanding capital credit were dropped from the sample.

A.4 IE—Ireland

Information on Ireland’s Central Credit Register (CCR) is available
at https://www.centralcreditregister.ie/about-us/what-is-included-
on-the-central-credit-register/. Some data points were excluded
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from the analysis due to confidentiality rules governing the use of
CCR data.

A5 IT—Italy

The main source used for data on Italian mortgages is the Bank
of Italy’s TAXIA (quarterly analytical sample survey of lending
rates), which collects information on interest rates from a sample
of banks on household clients. The sample of banks sends informa-
tion on mortgage loans both at origination (among others, interest
rate, TAEG, and outstanding amount) and on outstanding loans
(numeri computistici, interest paid, charges). This data set covers
the period from 2004 onward, on a quarterly basis. For the needs of
this paper, from the section covering only new loans, we took the
so-called TAEG (annual percentage rate of charge, i.e., the inter-
est rate with all charges) at origination, the loan amount issued at
origination, and the interest rate fixation period (IRF).

From the section covering outstanding loans, we took interest
paid quarterly, the product of days and capital outstanding (numeri
computistici, which highlights from quarter to quarter how much
the debtor has to repay in capital line), as a proxy to validate the
consistency of estimated interest rates and maturities[]

Importantly, TAXITA only covers exposures above EUR, 75,000
per borrower—bank relationship, which limits its coverage to larger
credit exposures. We use the more comprehensive Italian Central
Credit Register (Centrale dei Rischi, or CR) with a threshold of
EUR 30,000, managed by Banca d’Italia, only as a complementary
source for mortgage loans, as it does not contain information on
interest rates or interest rate fixation periods. The CR includes data
from all financial institutions, covering, for the scope of this paper,
monthly outstanding value (used to estimate the monthly capital
repayment) and information on the presence of collateral (including
type).

Maturity at origination is provided only in classes in both
sources, and thus needs to be estimated. We assume annuity amor-
tization and use the following formula, where the installment C is

9By dividing the numeri computistici by a number hovering near 90, we get
a proxy for the outstanding capital quarterly.
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interpreted as the annual payment (including both capital and inter-
est). This value is projected from the quarterly change in outstand-
ing amounts:

In(-PR/(CT — PR))

A:
Pln(1+ %) ’

(A.2)

where

A = number of years to repay the loan,

C' = principal (loan amount at origination from TAXIA),

T = annual interest rate (TAEG, from TAXIA),

P = number of payment periods per year (12, as we took the
delta in capital from CR from a month to another),

R = periodic payment amount (sum of 12x capital monthly

repayment from CR and 4x interest paid quarterly from
TAXIA).

We used different estimates, over different periods, and cross-
validated using the maturity (and IRF for fixed rate) class infor-
mation provided in TAXIA and CR, which serves as a benchmark
for plausibility. When values are implausible, we input the mini-
mum value to satisfy the class of belonging (e.g., above 5 but below
10, we input 5.1). We drop all observations which do not satisfy any
condition based on the default information given by the two sources.
For more information, see |https://www.bancaditalia.it/statistiche|
[/raccolta-dati/centrale-rischi/index.html|

For consumer credit and revolving credit, we rely on data from
the Consorzio Tutela del Credito (CTC), a privately managed credit
register. CTC collects data from a sample of banks and other finan-
cial companies that participate, with a focus on exposures below
EUR 30,000. The data set is available from December 2021 onward
on a quarterly frequency and includes information on collateral and
maturity. The latter is thus reported directly and does not require
any estimation. Although interest rates are not available, the out-
standing amount typically includes the bulk of interest paid over the
life of the loan, thus we cannot get the actual capital taken as loan
by the debtor. IRFs are not available. However, since we know from
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other sources that consumer credit in Italy is almost always fixed
rate, we assume the IRF equals the maturity.

Loan classification is based on self-explanatory variables available
in each data set. In TAXIA, mortgage loans are explicitly labeled
as such and identified as loans for house purchase. In the CTC data
set, consumer credit is identified as loans with a declared purpose, or
those labeled as personal loans or income-backed loans. Revolving
credit includes credit cards and overdraft-like instruments, distin-
guished by their structure and repayment flexibility. No additional
assumptions are required for classification, as the data sets provide
direct identifiers for loan purpose and structure. As a final remark,
the TAXIA-CR database managed by Bank of Italy and the CTC
cannot be connected in any case, as they must be considered two
distinct databases with no key in common.

A.6 LT—Lithuania

The Lithuanian Household Credit Register (Namu, Ukiy, Finansinés
Stebésenos Informaciné Sistema or NUFSIS) is managed by the
Bank of Lithuania (BoL) and provides quarterly data on credit
obligations of resident natural persons (debtors) and their collater-
alization, information on the household composition of the debtor,
income received and taxes paid, and additional details on real estate
used as collateral. Data are collected at the most granular level,
so that person-household-loan-creditor-collateral combinations are
observed.

As there are several variables related to the purpose of the loan
and the type of instrument in the register, the following assumptions
are made to distinguish between credit lines, consumer credit, and
housing loans:

e Credit Lines: We consider a loan to be a credit line if its instru-
ment type is any of the following: “overdrafts,” “credit card
debt,” “revolving credit other than overdrafts and credit card
debt,” or “credit lines other than revolving credit.”

e Consumer Credit: We categorize a loan as consumer credit
if the purpose of the loan to the household is “credit for
consumption,” “credit for house purchase,” or “other credit”
and its purpose is none of the following: “investment in first
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residential property for owner-occupation,” “investment in
residential property for rental,” “other investment in res-
idential property,” “purchase of first residential property
for owner-occupation,” “purchase of residential property for
rental,” “other purchase of residential property,” and the
credit is issued according to the consumer credit Directive
2008/48 /EC.

e Housing Loan: We consider a loan to be a housing loan if the
purpose of the loan to the household is “lending for house
purchase”; the loan is related to real estate in accordance
with the Responsible Lending Regulations (RLR), including
cases where the application status of the RLR has not been
reported. Also, if the purpose of the loan to the household
is either “other lending” or not reported; the purpose of the
loan is either “construction investment in first residential real
estate for own use,” “construction investment in residential
real estate for renting,” “other construction investment in res-
idential real estate,” “purchase of first residential real estate
purchase for own use,” “purchase of residential real estate for
renting,” “other purchase of residential real estate”; the loan
is related to real estate in accordance with Responsible Lend-
ing Regulations (RLR) including cases where the application
status of RLR was not reported.

Loans that do not fall into any of these groups are categorized
as “other loans” and are therefore excluded from the analysis.

A.7 LV—Latvia

The Latvian Credit Register is a national information system estab-
lished and managed by Latvijas Banka, in which information is
collected regarding credit obligations of individuals and legal per-
sons, the guarantees received and provided, and late payments. The
Credit Register data is provided by credit institutions, subsidiaries
of credit institutions (leasing companies), other commercial compa-
nies, insurers, credit unions, JSC, Development Finance Institution
Altum, and the Treasury. Information on the Credit Register is avail-
able at https://www.bank.lv/en/operational-areas/credit-register.
See Latvijas Banka (2024) for an example of the use of this Credit
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Register in policy analysis for Latvia, in particular focusing on hous-
ing lending across Latvia’s regions (pp. 29-36) and refinancing costs
of housing loans (box 1, pp. 11-12).

A.8 PT—Portugal

Information on the household credit register is available at
https://www.bportugal.pt/en/perguntas-frequentes/crc. The Por-
tuguese household credit register includes sole proprietorships. We
exclude these borrowers from our analysis, as their loans can be used
for both personal and professional use, having different risk profiles.

A.9 SK—Slovakia

The data on loans to households are compiled by the National Bank
of Slovakia (NBS) primarily for supervisory purposes and are confi-
dential. The NBS has the mandate to impose the reporting obliga-
tion on any entity that provides loans to the retail sector. A loan is
understood as a loan provided based on a loan agreement between
the client and the bank or a branch of a foreign bank, including
a refinancing loan and a renegotiated loan. Only loans provided to
individuals (Sector S.143, 144) are reported, excluding loans granted
to individuals who are entrepreneurs. All loans that are in the bank’s
portfolio as of the reporting date are reported, i.e., loans for which
the loan agreement has been signed by all contracting parties as
of the reporting date, regardless of the actual loan disbursement.
Approved loans for which the loan agreement has not been signed
by all contracting parties are not reported. The data are reported on
an individual basis, that is, the bank does not report retail loans pro-
vided by its subsidiary companies (e.g., installment sales and leasing
companies).

Definitions of Loan Types. Mortgage loans represent (hous-
ing) loans that are secured by residential real estate, flats, or non-
residential spaces. These loans are intended to acquire ownership
rights to real estate intended for housing. Collateral does not neces-
sarily have to be the subject of purchase (it might be existing land,
other real estate intended for housing, construction of real estate
intended for housing, etc.). Consumer loans are noncollateralized
loans with amounts between EUR 100 and EUR 75,000. These loans
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are not intended for the acquisition of ownership rights in real estate
intended for housing. Revolving loans include consumer loans in the
form of credit cards and overdrafts. New loans refer to “pure new
loans.” Refinancing and renegotiated loans are excluded, as they are
granted under very different circumstances than “pure new loans.”

Data Adjustments and Assumptions. Loan maturities are
calculated as a difference (in months) between the date of repayment
(the date of full repayment) and the drawn date (the date of the loan
withdrawal) minus one month (to take into account the possibility
of withdrawing the loan one month before the start of the repay-
ment schedule). Information about the interest rate on the date of
granting of revolving loans is not available. Therefore, it is replaced
by the interest rate at the reporting date (at the end of June or
December, respectively). Loans that were already repaid before the
reporting, but for some reason were not excluded from the reports,
were excluded from the stock analysis.

Appendix B. Literature Using the Underlying Microdata

The literature on the transmission of monetary policy to household
credit markets is extensive, though it typically relies on aggregate
or country-specific datald Our study, by contrast, seeks to inte-
grate insights from a diverse set of countries within a harmonized
methodological framework, complementing the work of Badarinza,
Campbell, and Ramadorai (2018) and De Stefani and Mano (2025),
who analyze credit market dynamics using aggregated cross-country
microdata?] What follows is a selective overview of recent house-
hold credit-register-based studies from our sample of countries. It
highlights the range of questions that household credit registers can
address—but it is by no means exhaustive.

Granular data from national credit registers provide valuable
insights into the distribution of household debt and lender—borrower

20For instance, see Benetton, Gavazza, and Surico (2025), Beraja et al. (2018),
Berger et al. (2021), Bosshardt et al. (2024), Drechsler, Savov, and Schnabl
(2022), Emiris and Koulischer (2023), Flodén et al. (2020), Indarte (2023), Lieber-
sohn and Rothstein (2025).

21'When it comes to corporate credit, an expanding literature exploits contract-
level data across countries—much of it enabled by AnaCredit in the euro area
(see, e.g., Vilerts et al. 2026 and references therein).
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interactions. Using data from the Belgian household credit register,
Emiris, Koulischer, and Spaenjers (2025) show that local bank com-
petition and borrower characteristics (creditworthiness, impatience,
and switching costs) significantly influence refinancing outcomes.
Emiris and Koulischer (2023) use the same data set to examine the
impact of interest rate changes on debt distribution and find that
older households with preexisting housing wealth increased their
borrowing as interest rates declined.

The Spanish Credit Register has been extensively used
for research, particularly concerning nonfinancial corporations
(N FCS) In the household sector, Mayordomo, Rachedi, and
Rodriguez Moreno (2024) identify the presence of over-appraisals of
mortgage collateral values aimed at reducing bank capital require-
ments. Bover, Crespo, and Garcia-Uribe (2022) compare the Span-
ish Survey of Household Finances with the Spanish Credit Register,
finding no significant differences in the levels of debt calculated from
both data sets. Furthermore, this data set is frequently used in pol-
icy reports, for instance, to discuss the transmission of monetary
policy to interest payments on bank debt for households and firms.

Using data from the Hungarian credit register, Verner and
Gyongyosi (2020) show the detrimental effects of the revaluation of
foreign-currency-denominated mortgages (following the depreciation
of the local currency in the wake of the 2008-09 financial crisis) on
economic activity. They use geographic variation in the prevalence
of foreign-currency-denominated mortgages to show that the reval-
uation has led to a worse local recession, driven by a decline in local
demand, and negative spillover effects on nearby borrowers with-
out foreign currency debt. Briglevics et al. (2024) use data from the
Hungarian credit register to show that the introduction of positive
information into the credit register (as opposed to the earlier prac-
tice of reporting only delinquencies) has led to an overall increase in
credit access measured by both the probability of loan application
acceptance and the credit amount. While credit access increased,

*2For instance, Jiménez et al. (2012, 2014) investigate the unique role of bank
lending to firms in the transmission of monetary policy to the real economy. Fur-
thermore, various aspects of NFC access to credit have been examined, such as
the effects of housing booms (Martin, Moral-Benito, and Schmitz 2021) or the
impact of unconventional monetary policies of the European Central Bank (Arce,
Mayordomo, and Gimeno 2020).
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default rates decreased after the introduction of more information
in the credit register.

Dirma and Karmelavi¢ius (2023) extensively use household-level
credit data in Lithuania to assess the adequacy of borrower-based
measures (BBMs). They build a novel lifetime expected credit loss
framework that is founded on actual loan-level default and household
income data. They show that the BBM package effectively contains
mortgage credit risk and that housing loans are more resilient to
stress than in the pre-regulatory era in Lithuania.

Using Portuguese Credit Register data, Farinha and Lacerda
(2010) explore household indebtedness profiles, revealing significant
differences in delinquency across credit products. Farinha and Costa
(2011) further assess the role of foreign banks in housing loans and
their impact on deleveraging during financial instability. Oliveira and
Queiro (2022) analyze macroprudential policies on mortgage con-
tracts using an overlapping generations model, showing that while
loan-to-value (LTV) caps reduce mortgage debt and defaults, they
also lower household welfare, particularly for low-income and low-
wealth households. Bonfim and Zhao (2024) document a climate risk
premium on mortgages exposed to wildfire risk and find that tighter
monetary policy reduces this premium. Their results suggest that
climate risk is managed primarily through pricing rather than quan-
tities, with reduced risk sensitivity in more profitable environments.

Granular household credit register data of Slovakia, originally
compiled for supervisory purposes, is increasingly utilized in macro-
prudential analyses and enhances macro stress testing. Micro-level
data on individual retail loans improve estimates of nonperforming
loans, particularly during periods of economic stress, such as the
COVID-19 pandemic (Klacso 2024). Moreover, detailed retail credit
data facilitate a more precise cost-benefit analysis of borrower-based
measures (Cesnak, Klacso, and Vasil’ 2021) as well as analyzing
how the presence and role of financial advisors shape the impact of
macroprudential policies on loan characteristics (Cesnak et al. 2025).

Appendix C. Summary Statistics by Product and Country

This appendix provides descriptive evidence on the structure of the
granular loan-level data used in the analysis. The tables document
key characteristics of newly originated household loans across nine
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European countries, distinguishing between two different loan prod-
uct types: mortgages and consumer credit. All statistics are derived
from narrowly defined bins constructed over combinations of coun-
try, time, lender, borrower characteristics (including age), and loan
features such as collateral and maturity.

Table C.1 presents the distribution of the number of new loan
contracts per bin, reported separately by loan type. Each panel of
the table corresponds to a distinct loan product category. For each
country and product type, the table reports the total number of
observations (i.e., bins with at least five contracts), along with the
mean and selected percentiles of the within-bin number of new loan
contracts. This serves as a measure of the representativeness and
density of the underlying microdata across different country-product
combinations.

Tables C.2 and C.3 offer a more detailed breakdown of within-bin
summary statistics for each of the two loan product types, separately.
Each table focuses on a single product: mortgages (Table C.2) or
consumer credit (Table C.3). These tables present statistics across
six dimensions:

e Panel A reports the average loan amount per bin.

e Panel B shows the standard deviation of loan amounts.

e Panel C provides the coefficient of variation for loan amounts,
offering a scale-free measure of dispersion.

e Panel D presents the average interest rate within each bin.

e Panel E gives the standard deviation of interest rates.

e Panel F reports the coefficient of variation for interest rates.

All monetary values are expressed in euros, while interest rates
are shown in percentage terms. For each panel, the number of bins,
as well as measures of central tendency and dispersion (mean and
percentiles), are reported at the country level. The breakdown by
product type and by panel enables comparisons in loan size and
pricing heterogeneity across products and countries.
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Appendix D. Aggregate Household Credit Developments

This appendix presents graphical evidence on the evolution of house-
hold credit across nine European countries during the period 2022—
24. The figures offer a visual summary of key features of new loan
origination, disaggregated by product type and country.

Figures D.1-D.9 display developments in new mortgage and con-
sumer loan contracts for each country separately. For each country,
four panels are shown:

e The top-left panel reports the time series of the weighted aver-
age amount and interest rate for newly originated mortgage
loans.

e The top-right panel presents the same two variables for new
consumer credit.

e The bottom-left panel shows the total volume (in million
euros) and the number of new mortgage contracts over time.

e The bottom-right panel provides the corresponding totals for
consumer credit.

Fach panel covers semiannual periods from the first half of 2022
through the first half of 2024 (with data for the second half of 2024
included where available). This layout facilitates both cross-country
and within-country comparisons of household borrowing trends over
time.

All figures are based on aggregated data computed from highly
disaggregated bins defined by time, country, loan type, creditor, bor-
rower age, initial maturity, and interest rate fixation period. The
plotted statistics correspond to either weighted averages or totals,
as noted in the figure labels and axis annotations.

The sequence of figures is Belgium (D.1), Spain (D.2), Hun-
gary (D.3), Ireland (D.4), Italy (D.5), Lithuania (D.6), Latvia (D.7),
Portugal (D.8), and Slovakia (D.9).
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Appendix E. Household Credit: Split by Initial Maturity

Figures E.1-E.9 display the evolution of household loan character-
istics, disaggregated by the initial maturity of the loan. Each figure
corresponds to a specific country and covers the semiannual periods
from 2022:H1 through 2024:H2.

For each country, the figure is structured into four panels:

e The top-left panel shows the average interest rate on newly
originated mortgage loans, split by maturity group.

e The top-right panel presents the same statistic for new con-
sumer loans.

e The bottom-left panel reports the average amount of new
mortgage loans, again disaggregated by maturity group.

e The bottom-right panel shows the average amount of new
consumer loans by maturity.

The maturity groups are defined as follows:

e For mortgage loans: Short (<10 years), Medium (10-20 years),
Long (20-30 years), and Very Long (>30 years);

e For consumer loans: Short (<12 months), Medium (1-3 years),
Long (3-10 years), and Very Long (>10 years).

The figures provide a dynamic view of how the pricing (interest
rates) and scale (loan amounts) of new household borrowing vary
over time and across maturity segments. This breakdown allows for
the inspection of potential shifts in the distribution of new lending,
as well as the differential response of short- and long-term credit to
changes in economic or financial conditions.

Countries included in this series are Belgium (E.1), Spain (E.2),
Hungary (E.3), Ireland (E.4), Italy (E.5), Lithuania (E.6), Latvia
(E.7), Portugal (E.8), and Slovakia (E.9).
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Appendix F. Household Credit: Split by Borrower Age

Figures F.1-F.9 present a breakdown of new household loans by
the age group of the borrower. Each figure corresponds to a single
country and covers the period from 2022:H1 to 2024:H2.

For each country, the figure is structured into four panels:

e The top-left panel shows the average interest rate on newly
originated mortgage loans, disaggregated by borrower age.

e The top-right panel presents the same statistic for new con-
sumer loans.

e The bottom-left panel reports the average loan amount for
new mortgage loans by borrower age.

e The bottom-right panel shows the average amount of new
consumer loans by age group.

Borrowers are grouped into six age categories: Under 25, 25-3/,
85-44, 45-54, 55-64, and 65 and older. The graphical layout enables
an assessment of how borrowing terms and loan sizes differ across
age cohorts and evolve over time.

These figures facilitate comparisons of both price and volume of
household credit across age groups, helping to uncover demographic
patterns in credit market access, demand, and pricing. The countries
included are Belgium (F.1), Spain (F.2), Ireland (F.3), Italy (F.4),
Hungary (F.5), Lithuania (F.6), Latvia (F.7), Portugal (F.8), and
Slovakia (F.9).
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