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Abstract

This study examines how maturity mismatches in banks’ balance sheets shape
the transmission of monetary policy to credit supply. Linking supervisory data
on approximately 1,800 euro area banks to loan-level credit records, we show
that the role of maturity mismatches is highly shock-specific. Mismatches am-
plify the effects of unconventional but not conventional monetary policies. Banks
with larger maturity gaps reduce lending more sharply following monetary policy
surprises regarding quantitative tightening (QT') because valuation losses on long-
term assets negatively affect their net worth, causing tighter leverage constraints.
To rationalize these findings, we develop a medium-scale New Keynesian DSGE
model featuring a segmented financial sector, where intermediaries are differen-
tiated by their maturity gaps. This framework explains the observed asymme-
try: the high-mismatch banking segment is more exposed to long-duration losses
that compress net worth, tighten endogenous leverage constraints, and amplify
real economic effects through an investment wedge, whereas standard policy rate
shocks—which mainly affect short-term rates—generate little heterogeneity in
lending responses.
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1 Introduction

In recent years, unconventional monetary policies have shifted from being exceptional
interventions to fundamental elements of central banks’ toolkits. Following an unprece-
dented expansion of Quantitative Easing (QE) in response to the COVID-19 pandemic
in 2020, which pushed central bank balance sheets to historic highs, major economies
have pivoted to a phase of Quantitative Tightening (QT) or Quantitative Normalisation
(QN)!. This historic shift calls for a more thorough investigation of the transmission
mechanisms of unconventional monetary policies, especially compared to conventional
monetary policies (i.e., changes in central banks’ policy rates).

This study focuses on the bank lending channel and investigates how maturity
mismatches in banks’ balance sheets shape the transmission of conventional and un-
conventional monetary policies to the credit supply. The core function of banks is
maturity transformation: funding long-term assets (e.g., mortgages) with shorter-term
liabilities (e.g., deposits). This fundamentally entails a maturity mismatch in banks’
balance sheets. We show that this mismatch is a key determinant of how monetary
policy (especially unconventional) affects bank lending and, ultimately, real economic
activity.

We assembled a new unbalanced panel of approximately 1,800 supervised euro area
banks using quarterly Supervisory Reporting data. The dataset combines detailed fi-
nancial statements (FINREP), regulatory ratios (COREP), and a maturity breakdown
of inflows and outflows from the COREP “Maturity Ladder”. This allows us to con-
struct a bank-specific granular measure of the maturity gap. We merge these data
with monthly loan-level information from the euro area credit registry (AnaCredit),
linking each bank’s financial data to information on its credit supply to firms. To iden-
tify exogenous monetary policy movements, we rely on high-frequency monetary policy
shocks that capture both conventional and unconventional monetary policy surprises
as constructed by Altavilla et al. (2019). The final dataset covers a six-and-a-half-year
time span, from October 2018 to March 2025, at a monthly frequency.

Our empirical strategy applies local projections to estimate the cumulative effects
of these shocks on bank lending. We interact the banks” maturity gap with each shock

in our specification, while controlling for a comprehensive set of bank characteristics

' As referred to by the Member of the Executive Board of the ECB Isabel Schnabel in her speech
at the ECB Conference on Money Markets 2025 (Schnabel (2025)).



(size, capital, liquidity, profitability, leverage, funding structure, and asset quality) and
fixed effects (bank and country-sector-time fixed effects).

The results reveal a clear asymmetry: maturity mismatches amplify the transmis-
sion of unconventional monetary policy but not that of conventional monetary policy,
demonstrating their highly shock-specific role. Following unexpected changes in policy
rates, banks with high and low maturity gaps adjust their lending similarly. In con-
trast, when policy shocks affect long-term rates, as in QT episodes, banks with greater
maturity mismatches reduce credit supply more sharply. Quantitatively, we estimate
that banks in the upper quartile of the maturity gap distribution decrease lending by
an average of 0.30 percentage points more per basis point of tightening (in cumulative
terms) than those in the lower quartile. This stronger contraction reflects valuation
losses on long-duration assets, a tightening of leverage constraints, and reduced net
worth, which jointly compress the credit supply among banks with higher maturity
mismatches.

To rationalize these empirical findings, we extend the New Keynesian DSGE models
of Gertler and Karadi (2011) and Gertler and Karadi (2013) by introducing segmented
financial intermediaries characterized by heterogeneous maturity structures. To isolate
the impact of balance sheet heterogeneity, we remain agnostic about the production
side and model symmetric firms that differ only in how they are financed. We follow
Allen and Gale (1994) and Gertler and Kiyotaki (2010a) by restricting specific firms
to borrow exclusively from specific types of intermediaries: one segment is funded by
intermediaries with a high maturity gap, and the other by intermediaries with a low
maturity gap. Following a quantitative tightening shock, financial intermediaries in
the high-maturity-gap segment experience severe valuation losses on their long-term
assets. This decreases their net worth and disproportionately tightens their endogenous
leverage constraints, creating a wider investment wedge that crowds out private lending
and generates deeper, more persistent declines in investment and output. By contrast,
following a standard policy rate shock, which primarily moves short-term rates, funding
conditions and lending dynamics across the two financial segments remain remarkably
similar, mirroring the limited heterogeneity observed in our empirical data.

We further examine the transmission of non-monetary disturbances—specifically
technology and financial liquidity shocks—and find that the maturity mismatch struc-
ture creates ‘systemic fragility’. The financing segment populated by high-maturity-

gap financial intermediaries not only amplifies the contractionary effects of negative



shocks but also dampens the expansionary effects of positive shocks. For instance, in
response to an adverse liquidity shock, the high-maturity-gap segment proves signifi-
cantly more vulnerable, experiencing a sharper contraction in credit availability than
its low-mismatch counterpart. Conversely, in the face of a positive technology shock,
these heavily mismatched intermediaries act as a financial bottleneck; being locked into
long-term assets prevents them from aggressively expanding credit, thereby stifling the
potential economic boom.

Together, these findings demonstrate that the maturity structure of banks’ balance
sheets is an important state variable shaping the transmission of both monetary and
non-monetary shocks. From a monetary policy perspective, maturity mismatch acts
as a powerful amplifier of balance sheet-based unconventional policies—where trans-
mission operates heavily through liquidity and valuation channels—but remains largely
neutral under conventional, rate-based policy. Beyond monetary policy, our results un-
derscore that financial sector heterogeneity arising from maturity mismatches is critical
for macroeconomic stability. A banking system dominated by high maturity gaps inher-
ently amplifies negative financial shocks while simultaneously constraining the credit
expansion necessary to fully capitalize on positive technological developments.

By connecting detailed supervisory data with a structural model of banking be-
havior, this study underscores that monitoring and managing maturity mismatches
is essential—mnot only for microprudential oversight of individual banks, but also for
calibrating the macroeconomic impact of the central bank’s policy tool mix and for
assessing how non-policy disturbances propagate through the financial system.

The remainder of this paper is organized as follows. Section 2 reviews the related
literature and positions this study within the broader context. Section 3 describes the
supervisory and loan-level dataset used to construct the bank-specific maturity gap
measure, outlines our empirical strategy based on local projections, and presents the
main findings regarding the differential impacts of conventional and unconventional
monetary policies. Section 4 develops the New Keynesian DSGE model featuring
segmented financial intermediaries differentiated by their maturity gaps. Section 5
discusses the model’s simulation results regarding the effects of monetary and non-

monetary shocks. Section 6 concludes.



2 Literature Review

The recent conduct of monetary policy, which has seen significant deviations from
traditional policy rules (Nakamura et al., 2025), has renewed interest in the specific
transmission channels of both conventional and unconventional monetary policy tools.
This context heightens the need to understand the structural features of the banking
system that shape policy impact.

Banks’ core function of maturity transformation—funding long-term assets with
short-term, callable liabilities—is fundamentally linked to the transmission of monetary
policy. The foundational theoretical work of Diamond and Dybvig (1983) established
the dual nature of this activity: it is the mechanism by which banks provide liquidity,
but simultaneously exposes them to fragility and runs. This inherent balance sheet
structure creates a direct link to monetary policy through the interest rate risk channel
(Van den Heuvel, 2002). This channel shows that when policy rates rise, banks with
a large portfolio of fixed-rate long-term assets funded by short-term deposits suffer
from net worth erosion (through lower net-interest margins) as funding costs rise faster
than asset yields. In turn, this capital hit can force a contraction in lending, thereby
amplifying the intended policy tightening.

However, this theoretical link has been met with a nuanced and seemingly con-
tradictory empirical literature on whether maturity mismatches ultimately amplify or
attenuate monetary policy. A large and growing body of work provides clear evidence
of amplification, stemming from both sides of the balance sheet. On the asset side,
Purnanandam (2007) showed that US banks with large, unhedged maturity gaps “cut
their lending more” after rate hikes. This amplification mechanism is strongly sup-
ported by recent analyses of the 2022-2023 global tightening cycle. Using granular
data, Coulier et al. (2024) find that euro area banks with a larger duration gap sig-
nificantly “contract their lending relatively more when interest rates increase”. This
effect is economically meaningful and mitigated for banks that actively use interest
rate derivatives to hedge their exposure. Separately, on the liability side, Drechsler
et al. (2017) show that banks with market power in deposit markets also amplify tight-
ening by widening deposit spreads, leading to deposit outflows and a contraction in
lending.

In contrast, other studies find evidence of attenuation. FEnglish et al. (2018)

found that banks with larger maturity gaps actually see profits rise from a steepening



yield curve. Similarly, Gomez et al. (2021), using a US bank panel, found that banks
with a positive “income gap” (assets repricing faster than liabilities) actually reduced
lending less following a Fed tightening. This suggests that their balance sheet structure
acted as a buffer.? This debate extends to unconventional policy; for example, during
the negative interest rate policy (NIRP) era, high-deposit banks were unable to pass
on negative rates, which squeezed their profits and perversely caused them to reduce
lending (Heider et al., 2019).

Building on this foundation, our study resolves the apparent contradictions in the
literature by making two contributions. First, we introduce a novel bank-level matu-
rity gap indicator from the COREP Maturity Ladder to measure maturity transfor-
mation more precisely, using a wider sample of banks. Second, and more importantly,
we demonstrate empirically that the role of this gap in transmission is highly shock-
specific, which explains the contradictory findings in the literature. We show that the
transmission of conventional policy shocks, which mainly affect short-term rates, is
rather homogeneous. Using high-frequency shocks from the EA-MPD (Altavilla et al.,
2019), we find that lending responses are statistically similar across all maturity gap
bins. In contrast, we find that unconventional (QE/QT) shocks, which raise long-term
rates, generate substantial and persistent heterogeneity, with high-maturity-gap banks
cutting credit supply significantly more than low-maturity-gap banks. Our analysis
relies on a novel dataset matching euro area supervisory data (FINREP/COREP) to
loan-level AnaCredit from 2018 to 2025, a period uniquely spanning the entire path
from negative rates to QT. This empirical design allows us to separate level (short-end)
from term-premium (long-end) news and map them into heterogeneous bank supply
responses.

The related literature finds that bank equity prices react asymmetrically to interest
rate shocks, consistent with our shock-specific view. In an early contribution, Flannery
and James (1984) showed that the interest rate sensitivity of bank stock returns is
significantly related to the maturity composition of their nominal assets and liabilities,
with banks holding longer-maturity net positions displaying greater sensitivity—an

amplification result at the equity-price level. Building on this, English et al. (2018)

2It is important to note that the “income gap” (a short-horizon repricing gap) used in Gomez et al.
(2021) is conceptually distinct from the bank’s overall duration gap. Their signs need not coincide;
for example, a bank can display a positive one-year repricing gap while still holding a sizeable positive
duration gap. Therefore, this finding does not inherently contradict the amplification channel discussed
elsewhere.



show that bank equities fall with higher expected short-rate paths and steeper curves,
with the balance sheet structure explaining the cross-section. Crucially, Paul (2022)
decomposes long-term yield changes into expected future short-rate and term-premium
components and shows that bank equity reacts more negatively than that of non-
financials to increases in expected future short-term rates, but more positively to term
premia increases. In the cross-section of banks, those with a larger maturity mismatch
respond more positively to a rise in term premia, consistent with our finding that the
maturity gap matters primarily for long-end shocks.®> We show that these market-price
asymmetries have real consequences for the credit-quantity margin. Exploiting loan-
level supply measures, we demonstrate that they translate into materially different
lending paths under long-end versus short-end policy surprises.

Theoretically, recent literature has begun to connect these different findings by
examining how banks actively manage maturity mismatches. While canonical DSGE
models (Gertler and Kiyotaki, 2010b; Bernanke et al., 1999) often ignore this mismatch
or treat it as a fixed, homogeneous parameter, newer models emphasize the dynamic
role of asset duration (Wang, 2023; Varraso, 2024). For instance, Varraso (2024) shows
that long periods of low interest rates push banks to “reach for yield” by buying longer-
term assets, while Di Tella and Kurlat (2021) propose that banks use the maturity gap
as an optimal dynamic hedging tool. Similarly, the frameworks of Gertler and Karadi
(2011) and Gertler and Karadi (2013) explain how unconventional policies, such as
Quantitative Easing, operate by easing constraints on banks’ balance sheets. A unifying
view suggests that while QE can substitute for traditional policy at the zero lower
bound, reversing it (Quantitative Tightening, or QT) creates distinct challenges (Sims
and Wu, 2021), highlighting the need for a theoretical framework that captures how
heterogeneous maturity profiles react to different policy regimes. Relatedly, Garofalo
(2024) develops a framework showing how unconventional policies rely on ‘granular’
intermediaries to affect the aggregate economy, a structural feature that conceptually
parallels our use of segmented banking channels.

To formalize our empirical findings and bridge this empirical-theoretical gap, we

3This may appear in tension with our QT valuation-loss mechanism; however, the distinction lies
in the nature of the long-end movement. A term-premium increase reflects a higher compensation
for bearing duration risk, which raises the expected return on long-term assets and can boost bank
equity valuations. In contrast, a QT-induced yield increase operates through portfolio rebalancing
and mark-to-market losses on existing holdings, compressing net worth. The equity-price evidence
thus complements rather than contradicts our lending-channel findings.



develop a medium-scale New Keynesian DSGE model featuring a segmented financial
sector characterized by heterogeneous maturity structures. We model symmetric firms
that borrow exclusively from designated financial intermediaries: one segment funded
by banks with a high maturity gap, and the other by banks with a low maturity gap.
This framework delivers and explains the asymmetry we find empirically: when long
rates rise via unconventional (QT) shocks, high-maturity-gap banks suffer severe val-
uation losses that compress their net worth, leading to tighter endogenous leverage
constraints and sharper credit contractions through a wider investment wedge. Con-
versely, when short rates rise via conventional shocks, funding costs reprice broadly,
and cross-bank heterogeneity is minimal. We further show that technology and liquid-
ity shocks have distinct implications: high-mismatch intermediaries act as a financial
bottleneck during positive technology shocks but amplify liquidity squeezes, exhibiting
a pattern of maturity-gap heterogeneity that qualitatively mirrors what we document
empirically for monetary policy shocks (Section 3), suggesting that maturity mismatch
is a more general amplification mechanism extending beyond the policy domain. Fi-
nally, our micro-estimated gap targets discipline the model’s financial block, allowing
for rigorous macro-counterfactuals regarding the conventional versus unconventional

monetary policy mix.

3 Empirical Analysis

For our empirical analysis, we construct a novel panel dataset covering around 1,800
supervised euro area banks and collect information from three distinct data sources: Su-
pervisory Reporting data and euro area credit registry (AnaCredit) data from the Euro-
pean Central Bank (ECB), and the Euro Area Monetary Policy Event-Study Database
(EA-MPD) from Altavilla et al. (2019). The final dataset is at a monthly frequency and
covers a period of six and a half years, from October 2018 to March 2025. It contains
the amount of loans outstanding at the bank and counterparty sector of economic ac-
tivity (NACE sector) level at the end of each month from AnaCredit, a quarterly series
of banks’ regulatory ratios as well as balance sheet amounts, and income statement
figures from Supervisory Reporting data, a measure of maturity mismatch between

banks’ assets and liabilities?, and monthly monetary policy shocks constructed from

4The bank balance sheet data, regulatory ratios, and the maturity gap measure are available as
quarterly series. To align these with the monthly series from AnaCredit and the monetary policy



the EA-MPD. In the next two subsections, we describe in more detail the maturity
mismatch measure and the monetary policy shocks that we have used in our analysis,
since these are crucial variables for our identification strategy. We refer the reader to
Table 6 in Appendix C for more information on the construction of the other variables,

which are used as controls in the context of this study.

3.1 A maturity gap measure

To test the hypothesis that banks with different levels of maturity mismatch between
their assets and liabilities transmit monetary policy shocks differently, we construct
a measure that proxies for the exposure of a bank’s net worth to changes in interest
rates.

In finance, interest rate sensitivity is commonly captured by the Macaulay dura-
tion (Macaulay, 1938). Some studies accordingly compute a net duration gap to assess
banks’ exposure to interest rate risk (e.g., Coulier et al. (2024); Esposito et al. (2015)),
while others rely on the maturity gap (Paul, 2023). Although the duration gap is tech-
nically a more precise measure of balance sheet sensitivity, it is mechanically affected
by the level of interest rates, since risk-free rates enter the present-value calculation of
asset and liability cash flows. Because our identification strategy requires lagged shock
interactions, using a rate-dependent measure would introduce spurious correlation be-
tween the maturity proxy and the monetary policy shocks themselves. We therefore
adopt the maturity gap indicator, following Paul (2023).

We construct the maturity gap measure for our sample of banks based on the super-
visory reporting data collected within the Common Reporting (COREP) framework,
specifically in template C66.01 “Maturity Ladder.” In this template, banks provide
the amount of inflows and outflows from their assets, liabilities, and off-balance sheet
items split into 21 maturity buckets (from “Overnight” to “Above 5 years”), depending
on their residual maturity. We used this information to compute the maturity-weighted
sum of inflows minus the maturity-weighted sum of outflows. This value is normalized

by the total assets of the bank to obtain a maturity gap. For bank i in quarter ¢, the

shocks, we assign the quarterly data point corresponding to the end of the previous quarter to each
month within that quarter. This approach ensures that the model accounts for the maturity gap and
balance sheet structure of banks prior to the occurrence of the shock, thereby mitigating potential
endogeneity concerns.



maturity gap is formally calculated as follows:

21
Te(Inflows; 1, — Out flows; 4 1)

MatGap;, = = &
atGap; ¢ Z TotAssets;,

k=1

where 75 is the maturity of the inflows and outflows reported in the maturity bucket
k.

It is worth noting that euro area banks have different reporting requirements for
the Maturity Ladder template in terms of frequency. Significant institutions are gen-
erally required to submit their reports every month, while smaller and less significant
institutions must submit them every quarter. We chose to compute quarterly series of
maturity gaps to cover the largest possible sample of reporting institutions and euro
area countries. Figure 1 displays the average maturity gap and the interquartile range
(IQR) for all euro area countries in the sample. Although the average maturity gap
for ten out of the 20 countries is within the range of 3.5-4.5 years, there is a significant
variance in the maturity gap across the remaining jurisdictions. Specifically, this gap
ranges from below two years for the average bank in Luxembourg up to more than
seven years for the average bank in Finland. Moreover, banks’ maturity gaps vary sub-
stantially within each country. The largest IQR is recorded in Portugal (approximately

6 years) and among the lowest in Austria (just above 2 years).
Figure 1: Bank maturity gap distribution within and across euro area countries
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This heterogeneity likely reflects underlying differences in the composition of na-
tional banking sectors along several dimensions: size (e.g., prevalence of small coopera-
tive banks versus large universal banks), specialization (retail-focused versus corporate
or investment banking models), balance-sheet strategies, and, more generally, banks’
business models. Regulatory, legal, and institutional factors could also reinforce the
differences observed across countries. From the perspective of our empirical analysis
(presented in Section 3.3), the presence of a broad dispersion in maturity gaps is advan-
tageous. First, it increases the statistical power to detect the relationship between the
maturity gap and our variables of interest. Second, it improves external validity: results
are less likely to be driven by a narrow subset of banks and more likely to generalize
across different business models and institutional frameworks. From the perspective
of our research question, the cross-country variance in the maturity gap reinforces,
if anything, the interest in whether this interacts with monetary policy transmission
(after controlling for bank-specific characteristics and balance sheet structure). If so,
it may have policy implications. Because all euro area member states are subject to
a common monetary policy, policymakers should account for banks’ ex-ante maturity
gaps when designing and assessing new policies. The pass-through in terms of pace
and magnitude might be differentiated with potentially uneven effects across member

states when it comes to credit supply, inflation, and broader macroeconomic outcomes.

3.2 The euro area monetary policy shocks

Monetary policy shocks in the euro area represent the key exogenous element in
our identification strategy. To address our research question, we incorporate these
shocks into our model specification by interacting them with the maturity-gap mea-
sure. Specifically, we use the Euro Area Monetary Policy Event-Study Database (EA-
MPD), which provides comprehensive data on high-frequency financial market surprises
in response to European Central Bank (ECB) monetary policy announcements. This
database, developed by Altavilla et al. (2019), captures changes in asset prices within
narrowly defined time windows around the ECB’s press releases and press conferences
of the ECB President. By focusing on these narrow windows, the dataset minimizes
noise, thereby increasing the likelihood of capturing the causal relationships between

policy announcements and observed asset price movements.
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Altavilla et al. (2019) identify four monetary policy shocks, of which we primarily
employ two: the Target shock and the Quantitative Easing (QE/QT) shock.” The
target shock reflects unexpected changes at the short end of the risk-free curve, while
the QT shock captures surprises affecting long-term yields and risk premia, which are
typically associated with adjustments in market expectations regarding the ECB’s non-
standard monetary policy measures. As in the original paper, we extract these shocks
by estimating a factor model through principal components applied to the matrix of
yield changes and then rotating the factors to identify economically meaningful orthog-
onal policy shocks. This rotation is essential for disentangling the various dimensions
of monetary policy surprises. The target shock is derived from the single significant
factor identified in the press-release window, with its primary impact concentrated at
the very short end of the yield curve (i.e., 1-month maturity) and diminishing at longer
maturities.

For simplicity and consistency, we define the target shock series as the high-frequency
changes in the 1-month OIS rate during the press-release window, as these changes are
nearly perfectly correlated with the identified factor. Meanwhile, the QT shock is as-
sociated with the third orthogonal significant factor observed in the press conference
window, subject to specific restrictions. These include the shock being statistically
insignificant prior to the Great Financial Crisis (before the advent of unconventional
monetary policies) and the factor’s loading being increasing with maturity, peaking at
the long end of the yield curve (10-year maturity). The QT shock is rescaled to produce
a one-unit effect on the 10-year OIS, with its sign adjusted for interpretability. The
resulting monetary policy shocks, expressed in basis points, are interpreted as tighten-
ing (positive values) or easing (negative values) policy surprises. For consistency with
our monthly model frequency, we extend the shocks from the ECB Governing Council
meeting schedule by filling the non-meeting months with zero values.

Figure 2 illustrates the three-month moving sum of the target and QE/QT shocks
since 2014. Between 2014 and 2020, QE/QT shocks were more frequent and sizeable
(in absolute terms) than other types of shocks, largely reflecting the heightened focus

of market participants on unconventional monetary policies as key ECB interest rates

5In this paper, we refer to positive QE shocks as tightening surprises related to non-standard
monetary policies and negative QE shocks as easing surprises. Throughout this paper, we discuss
the results of positive changes in QE shocks; thus, we mostly refer to them as QT shocks, that is,
Quantitative Tightening shocks.

12



approached the effective lower bound. Conversely, from 2022 onwards, the prominence
of target shocks re-emerged, driven by surprises related to the timing and pace of the

ECB’s tightening cycle first and easing cycle later.

Figure 2: Rotated monetary policy shocks (3-month moving sum)
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In the following sections of this paper, notably in Section 4, we rely on the economic
interpretation that QT shocks capture changes in market expectations concerning the
ECB’s unconventional monetary policies and, in particular, central bank balance sheet
policies, such as the size and duration of asset purchase programs and reinvestments
of the principal amounts. This is consistent with the interpretation provided by Al-
tavilla et al. (2019) and the nature of these policies, which aim to steer rates at longer
maturities. Instead, Target shocks are interpreted as surprises in market expectations
concerning conventional monetary policies, that is, concerning the level of short-term

yields steered by the ECB’s key interest rates.

3.3 Interaction between banks’ maturity gap & monetary pol-

icy transmission

Using the novel panel dataset that we constructed and enriched with monetary policy
shocks and the bank-level maturity gap series, we empirically study whether banks’
heterogeneity in the maturity gap matters for the transmission of monetary policy to
the credit supply. The dataset we have available for this study presents the advantage

of covering a time span where both a tightening and an easing cycle took place as well
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as multiple ECB decisions in terms of unconventional monetary policies. In addition,
contrary to other studies, we have data from both significant institutions (SIs) and less
significant institutions (LSIs). Thus, we can assess a broader spectrum of heterogeneous
banks and ensure that all euro-area countries are effectively represented. In this regard,
the results of our study are likely to have higher external validity than analyses in which
the sample was composed of relatively homogeneous banks. Moreover, as we keep the
borrower’s economic activity level in our data, we can also control for the loan demand
component.

Table 1 summarizes the dataset used in our analysis. © The data are at the bank-
month-borrower’s economic activity level, containing an unbalanced panel of 1,803
banks and a total of 802,311 observations. The firm economic sectors considered in
the sample are manufacturing, construction, retail trade, transportation, accommo-
dation, information and communication, professional, scientific and technical activi-
ties, and administrative and support service activities. Notably, financial services and
public/government-related activities were excluded. Monthly loan growth rates are
constructed from outstanding loans to firms as the first difference in the logarithmic

value of these amounts.

6Minimum and maximum values are excluded from the summary statistics because in our analysis
we winsorised the data to attenuate potential outlier effects. Therefore, the 1st and 99th percentiles
can be respectively considered as the minimum and maximum values of our dataset.
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Table 1: Summary Statistics: Loan growth, monetary policy shocks and controls

Observations Mean SD P1 P25 P75 P99

Dependent variable:

Alog(loans) (%) 785,737 0.7 271 -55.0 -2.0 2.5 66.6
Monetary policy shocks:

QE/QT shock (bps) 802,311 -0.1 0.9 -29  -04 0.2 2.5
Target shock (bps) 802,311 0.2 1.2 -1.9  -02 0.0 8.0
Controls:

Maturity gap (years) 795,006 5.9 2.5 -0.5 4.6 7.7 11.0
log(total assets) 799,550 7.6 1.7 44 6.6 8.4 13.2
CET1 ratio (%) 800,993 17.7 6.7 10.3 142 19.1 47.1
Liq. cov. ratio (%) 800,546 236.2 2324 743 141.8 228.0 1626.2
Leverage ratio (%) 800,870 9.4 3.7 3.7 74 106 244
Return on assets (%) 797,268 0.4 0.6 -1.9 01 0.6 2.3
NPL ratio (%) 791,271 3.4 5.1 0.1 1.3 3.4 36.6
Loan-to-deposit ratio (%) 792,899 162.4 1063.5 24.5 725 1044 1893.3
Deposit ratio (%) 792,915 68.4 17.6 2.0 64.7  78.9 88.8

To further understand the structural differences in bank balance sheets, we investi-
gate the heterogeneity between banks with different levels of maturity transformation.
Table 2 provides summary statistics split between banks with a high maturity gap and
those with a low maturity gap.

There are notable differences in funding structures and liquidity positions between
the two groups. High maturity gap banks appear to rely more heavily on traditional
stable funding, exhibiting a significantly higher mean deposit ratio (74.1%) compared
to low maturity gap banks (55.1%). Conversely, low maturity gap banks display a
much higher average loan-to-deposit ratio (343.0%) compared to the high gap group
(96.5%), suggesting a greater reliance on non-deposit funding sources to support their
lending activities. Furthermore, low maturity gap banks maintain substantially larger
liquidity buffers, with a mean liquidity coverage ratio (LCR) of 284.4%, whereas high
maturity gap banks hold an average LCR of 195.3%.
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Table 2: Summary Statistics: Low vs high maturity gap banks

Observations Mean SD P25 P75

High maturity gap banks:

Alog(loans)(%) 195,368 0.7 233 -20 24

Maturity gap (years) 198,762 8.7 0.9 80 9.1

log(total assets) 198,762 7.4 14 6.5 8.3

CET1 ratio (%) 198,738 175 50 145 187
Liq. cov. ratio (%) 198,762 195.3 1452 136.9 199.0
Leverage ratio (%) 198,639 9.6 3.1 79 107
Return on assets (%) 198,576 0.4 0.6 0.1 0.7

NPL ratio (%) 198,456 2.2 22 11 27

Loan-to-deposit ratio (%) 198,395 96.5 3059 783 103.2
Deposit ratio (%) 198,395 741 11.8 70.0 80.0
Low maturity gap banks:

Alog(loans)(%) 193,185 06 351 -21 25

Maturity gap (years) 198,770 2.4 1.6 1.1 3.8

log(total assets) 198,770 8.1 1.9 6.9 89

CET1 ratio (%) 198,724 18.6 9.5 13.8 19.5
Liq. cov. ratio (%) 198,350 284.4 288.4 149.6 282.2
Leverage ratio (%) 198,703 9.3 4.9 6.4 104
Return on assets (%) 196,985 0.4 0.8 0.1 0.7

NPL ratio (%) 191,361 5.3 8.2 14 47

Loan-to-deposit ratio (%) 195,491 343.0 1953.3 69.4 123.9
Deposit ratio (%) 195,507 55.1 24.6 40.0 745

A preliminary variance decomposition confirms that bank-level heterogeneity is the
dominant dimension for explaining loan growth dynamics. We regress loan growth
rates on progressively richer sets of fixed effects (Table 3). The specification that
includes only firm sector-time fixed effects explains a negligible share of the variance
(R? = 0.43%, column 6), whereas bank-time fixed effects alone account for a quarter
of the total variance (R? = 24.99%, column 5). Country-time fixed effects absorb far
less (R? = 0.77%, column 8), and even country-time-sector fixed effects reach only
R? = 2.78% (column 9), indicating that the bank-time dimension dominates country-
wide dynamics.” Bank-firm sector ties add modestly (R? = 1.43%, column 10). We
conclude that idiosyncratic bank characteristics are the most informative dimension

for understanding credit supply following shocks.

"We note that these R? comparisons should be interpreted with caution, as the bank x time
specification involves a much larger number of parameters than the sector-time specification. Nev-
ertheless, the order-of-magnitude difference in explained variance—and the fact that country x time
effects absorb only a fraction of what bank x time effects do—points to the importance of bank-level
heterogeneity beyond country-wide factors.
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Table 3: R? of loan growth regressions on selected fixed effects

H @ G @ (5) (6) (7 (8 (9 (10
R? (in %) 0.29 0.04 0.10 0.43 2499 043 2532 0.77 2.78 1.43
Bank FE X X
Firm sector FE X X
Time FE X b'e X
Bank x Time FE X X
Firm sector x Time FE X X
Country x Time FE <
Country x Time X Firm sector FE X
Bank x Firm sector FE X

Following the above result, we focus on assessing the relevance of banks’ maturity
mismatch, among other banks’ characteristics, in the transmission of monetary policy
shocks to lending. We use an econometric specification that relies on the maturity gap
measure as a proxy for banks’ maturity mismatch in assets and liabilities and on the
exogenous target and QT shocks described in the previous subsection. Specifically,
we identify the effect of these monetary policy shocks on loan growth based on local
projections, as in Jorda (2005). We regress the cumulative loan growth rate on each
monetary policy shock interacted with the banks’” maturity gap in the quarter before
the shock materialized and a set of controls for bank size, liquidity, profitability, capital-
ization, leverage, asset quality, and funding structure. We include country-month-firm
sector fixed effects and bank fixed effects. With the former fixed effects, we control for
country-specific developments that, on average, affect all banks within a country in a
similar way — such as regulatory, legal, or institutional changes, country-level shifts
in funding conditions, or changes in competitive pressure — and for sector-specific
fluctuations in loan demand within the bank’s country, including industry-level shocks
that influence firms’ borrowing volumes. With bank fixed effects, we instead control
for any time-invariant bank characteristics that explain loan growth levels and are po-
tentially correlated with the maturity gap. We run the local projections on a two-year
horizon (i.e., 24 months). We allow for the lagged effects of monetary policy shocks
on cumulative loan growth by including all interactions with lagged shocks of up to 12
months. We use standard errors two-way clustered at the bank-borrower sector and

time levels.
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In summary, the regression specification is as follows:

AYisirh = @ + Aesy + VWGAP; i1 + 01, X541

12 12 (1>
+ D 0 (MPy x GAPy 1) + Y 05 (MPy x Xiy1) + Eispin
=0

1=0
where,

o Ay sirn = log(Loans; s44s) — log(Loans; s;—1) is the cumulative bank-firm sector
level loan growth rate from ¢t — 1 to t + h, for h = (0,...,24). At h = 0, this reduces

to the standard monthly loan growth rate.

e M P, ; is the considered monetary policy shock (either target or QT) at lag [ =
0, ...,12)

o GAP,; 1 is the lagged maturity gap (measured in the quarter preceding the shock

window)
e X, 1 is the vector of lagged bank-level controls
e «; are the bank fixed effects, A.s; are the country-sector-time fixed effects

Three features of this specification merit clarification. First, the maturity gap en-
tering all interaction terms is held fixed at GAP; ;_;—the value observed in the quarter
preceding the shock window—for every lag [. The same logic applies to the bank-level
controls X, ;. Second, the monetary policy shock series are approximately mean-
zero by construction: they capture high-frequency surprises within narrow windows
around ECB Governing Council announcements and are set to zero in non-meeting
months (Table 1). This near-zero unconditional mean ensures that the interaction
terms M P,_; x GAP;;_, do not contain a spurious component proportional to GAP; ;_1,
confirming that the single main effect adequately controls for the direct influence of
the gap. Third, the main effects of the lagged monetary policy shocks M P,_; are not
included as separate regressors because they are fully absorbed by the country-sector-
time fixed effects A+, which capture all variation that is common across banks within
a given country, sector, and month—including the aggregate monetary policy shock
itself.
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Since local projections require the h-period lead value of the loans outstanding to
be in the dataset, as h increases, the number of observations in each sub-regression
decreases. This can introduce a compositional effect that may produce instability in
our estimates over longer horizons. We perform our baseline regressions using the full
sample of observations, acknowledging this potential issue, which may produce noisier
impulse responses. To ensure that our results are not driven by this compositional
effect, we conduct a robustness check using a restricted sample that includes only
observations for which we have a lead of loans outstanding up to the horizon h = 24.8
From the specification above, we are interested in the estimated values for (5,(LO). These
represent the nonlinear impact of the monetary policy shock on the cumulative loan
growth up to the horizon A attributable to banks’ heterogeneity in their maturity
gap. In terms of interpretation, a negative estimate 3,80) would suggest that, under
a monetary policy tightening, banks with higher maturity gaps would contract their
lending more than banks with lower maturity gaps and, under a monetary policy easing,
banks with higher maturity gaps would expand their lending more than banks with
lower maturity gaps. A positive estimate would imply the opposite interpretation.

In our baseline results using the full sample, we find a negative 5}(:)) associated with
an unconventional monetary policy shock (a QT shock), as illustrated in figures 3a, 3b,
and 3c. We show the implied difference in cumulative loan growth for banks at the 25th
versus 75th percentile of the maturity gap distribution in our sample (between three
and four years of difference in the maturity gap), following a one-basis point tightening
shock from unconventional policies (QT shock). Across the 24-month horizon, the
difference in the cumulative impact ranges from -0.10 to -0.47 percentage points (-0.30
on average) and is significant at the 90% confidence level until at least a year after a
QT shock (except for a few noisier months). The corresponding results for a one-basis
point tightening target shock are included in Appendix C (see figures 11a, 11b, and 11c¢)
and show that the difference in loan growth responses between banks at the 25th and
75th percentiles of the maturity gap distribution is positive and significant on impact
but largely insignificant and noisy on the overall horizon, especially after 9-10 months.
In Appendix C, we also report the results for the restricted sample as a robustness
check. Although they display - as expected - less noisy impulse responses, the outcome

is broadly similar under a QT shock (see figure 12¢). Conversely, the target shock in

8The restricted sample contains 471,215 observations and ensures a constant estimation sample
across all horizons. The results for this restricted sample are provided in Appendix C.
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the restricted sample yields a statistically insignificant estimate for 3}50) (see figure 13c).
We consider the empirical results under the target shock to be less robust because they
are not fully consistent between the full and restricted sample. However, they are
helpful in ruling out the hypothesis that banks with high maturity gaps decrease their
loan supply more strongly than banks with low maturity gaps following a conventional
monetary policy tightening shock.

Figure 3: Analysis of bank lending responses to a QT shock, comparing high and low
maturity gap banks - Full sample

IRF: QT Shock — Bank Lending of High Maturity Gap Banks IRF: QT Shock — Bank Lending of Low Maturity Gap Banks

W

:’\/\/\/\/\/\—’\

0 5 10 15 20 25 0 5 10 15 20 25
Horizon (Months) Horizon (Months)

Effect on Loan Growth (in %)
Effect on Loan Growth (in %)

‘ —— High maturity gap 68th percentile 90th percentile ‘ ‘— Low maturity gap 68th percentile 90th percentile ‘

(a) Response of lending from high maturity — (b) Response of lending from low maturity
gap banks to QT shock gap banks to QT shock

IRF Difference: High — Low Maturity Gap

IR NPV N

T T T T

0 5 10 15 20 25
Horizon (Months)

Effect Difference on Loan Growth (in %)

’— High - Low Effect 68th percentile 90th percentile ‘

(c) Difference in bank lending response between banks with high vs low
maturity gap under a QT shock

Based on these findings, we can conclude that maturity gaps in banks’ balance

sheets amplify the impact of unconventional monetary policy shocks. Banks with a
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higher maturity gap decrease their lending more than those with a lower maturity gap
after a tightening and increase their lending more compared to banks with a lower
maturity gap after an easing policy. The difference is significant. In contrast, maturity
gaps in banks’ balance sheets do not amplify the impact of conventional monetary
policy shocks, suggesting that these shocks have a rather more homogeneous effect
across banks that hold different interest rate exposures.

To better understand the implications of this empirical result for real economic vari-
ables, notably inflation, economic growth, and investment, we propose a New Keynesian
DSGE model with financial intermediaries. These intermediaries are characterized by
heterogeneous maturity structures, which shape their exposure to valuation risk and
their lending behavior. The model and impulse response functions of the calibrated
conventional and unconventional monetary policy shocks are presented in the next

section.

4 The Model

Financial
Intermediary
Low

Capital
Producer
Low

Fiscal
Lab.our Wholesale Retailers Final Output
Union
Low Low Low
Low
Aggregate
Households
Labour . )
Union Whollesale Ret%ulers Final Qutput
High High High High

Bank
Financial Capital
Intermediary Producer
High High

Figure 4: Stylised depiction of the model
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This section outlines the core components of our model: households, labor unions,
symmetric wholesale good producers, two types of segmented financial intermediaries, a
fiscal authority, and a central bank. While our framework shares many similarities with
canonical medium-scale DSGE models (Christiano et al., 2005; Smets and Wouters,
2007), it diverges in key ways to accommodate the segmented maturity structure of
the financial sector. Below, we summarize the main features and innovative components
of the framework.

Wholesale good producers (firms) use perpetual bonds with geometrically decaying
coupons, following Woodford (2001), to partially finance their new capital investments.
Financial intermediaries, as in Gertler and Karadi (2011) and Gertler and Karadi
(2013), fund their operations using net worth and short-term debt (deposits), while
holding long-term private loans, government bonds, and central bank reserves on the
asset side.

A costly enforcement problem creates an endogenous leverage constraint for finan-
cial intermediaries, generating excess returns on assets. Interacting with firms’ need
to finance investment through long-term bonds, this constraint gives rise to an “invest-
ment wedge™—the main channel through which QE/QT affects real economic activity.
Following Gertler and Karadi (2013), market segmentation prevents households from
directly holding government bonds.

The central bank finances its operations by issuing interest-bearing reserves. Cru-
cially, while financial intermediaries optimally choose their asset and liability positions
subject to their constraints, their respective maturity gaps remain defined by their spe-
cific segment (low or high). A comprehensive description of the full model is provided

in Appendix A.

4.1 Model Framework and Innovation

Our framework extends the New Keynesian DSGE models of Gertler and Karadi (2011,
2013); Sims and Wu (2021). Our primary innovation is to introduce a heterogeneous
banking system defined by differences in maturity gaps. Instead of modeling different
industrial sectors, we assume the production side is composed of symmetric firms that
are identical in technology but segmented by their source of financing. Following Allen
and Gale (1994) and Gertler and Kiyotaki (2010a), specific firms borrow exclusively

from specific types of financial intermediaries. This creates two parallel financing chan-

22



nels: one served by financial intermediaries with a “High” steady-state maturity gap (36
quarters) and the other by financial intermediaries with a “Low” steady-state maturity
gap (12 quarters). This setup allows us to remain agnostic about the production side
itself, cleanly isolating the impact of balance sheet heterogeneity.

Production within each financing segment follows a multi-stage process. A rep-
resentative wholesale goods producer (firm) combines capital and labor to produce
output, which is then purchased by a continuum of retailers. These retailers repackage
wholesale output and sell it to competitive final goods producers. Capital goods pro-
ducers create new physical capital specific to their segment. The output from the “Low”
and “High” maturity segments is then aggregated into a final consumption bundle via
a CES aggregator (e.g., Ghassibe (2021)), with an elasticity of substitution n, = 1.5
(see Table 4), which allows representative households to consume from both sources.
Households supply labor to both segments, pay taxes, and save through deposits. The
labor market features two layers: labor unions purchase labor from households and
set wages subject to Calvo-style nominal rigidities, and a representative labor packer
competitively aggregates differentiated labor for final production.

The fiscal authority consumes an exogenous, stochastic amount of final output (G;),
financed by lump-sum taxes, transfers from the central bank, and a fixed real stock of
government bonds (bg), whose nominal value scales with the price level as reflected in
the fiscal budget constraint (Appendix A.6). Due to the financial intermediary frictions
mentioned above, Ricardian Equivalence fails, making the tax-versus-bond financing
mix relevant. Following Sims and Wu (2021), the supply of government bonds is held
fixed at its steady-state level bg;. Lump-sum taxes adjust endogenously to ensure the
government’s budget constraint is satisfied in each period.

The model dynamics are driven by ten exogenous AR(1) processes, which can
be categorized into three groups: (i) Aggregate policy shocks, including government
spending (£¢+), central bank government bond holdings (£,), government bond ma-
turity (e.,), and the monetary policy rate (e,4); (ii) Segment-specific productivity
shocks (e4,1.¢,€4.m+); and (iil) Segment-specific financial shocks, comprising liquidity

constraints (£g,.+,€9,m,¢) and shocks to the maturity of private loans (.7 14, €xf 1r1)-
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4.2 Production

Production takes place in multiple stages. Because the wholesale goods sector is the
most central to our analysis, we focus on it here and relegate the remaining production
layers to Appendix A. In each segment s, a representative wholesale goods producer
combines capital and labor to generate intermediate output Y, s ;. This output is then
sold to a unit continuum of retail firms indexed by f € [0, 1], each of which costlessly
differentiates the wholesale good so that Ys:(f) = Y., s:(f). A competitive final goods
producer subsequently aggregates these differentiated retail varieties into segment-level
output Ys;. Outputs from both segments are subsequently combined into aggregate
final output Y; via a CES technology with elasticity of substitution 7, > 1. Within
each segment, a continuum of retailers differentiates wholesale output with elasticity
of substitution €, > 1, which pins down the demand schedule faced by each retailer. In
addition, a competitive capital goods producer converts final output into new physical

capital I;.

4.2.1 Wholesale Good Producers

The representative wholesale firm in segment s produces output according to Cobb-
Douglas technology:
Ym,s,t = As,t(“s,th,t—l)a(Ld,s,t)l_a (2>

Here Y, ,+ denotes flow output in segment s during period ¢, and Ly, is the
corresponding labor input. The firm enters period ¢ with a predetermined capital stock
K1 and selects a utilization rate u,,; raising utilization increases effective capital
services at the cost of faster depreciation. The parameter o € (0, 1) governs the share of
capital in production, while A,; is an exogenous, segment-specific productivity shifter
that obeys a stochastic process. Higher utilization accelerates depreciation through the
function d(us,), whose precise specification is given in Appendix A. The capital stock

evolves according to:
Ks,t = [As,t + <1 - 5<us,t)>Ks,tfl (3)

Following an approach similar to Carlstrom et al. (2017), we assume that wholesale
producers must issue long-term bonds to finance new physical capital purchases fsyt.
A key departure from their framework, however, is that our firm need only finance a

fixed fraction ¢ € [0, 1] of its investment rather than the entire amount. This gives rise
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to a “loan-in-advance constraint’:

wpslftfs,t S Qs,tCFs,t = Qs,t(Fs,t - /{ith,t—l)a (4)

where Pslft denotes the price at which the wholesale firm acquires new capital.
The wholesale producer hires labor on a competitive spot market at the nominal

wage W ;. Its nominal dividend is given by

m arl—a k7
DIViy 4 :Ps,tAs,t(us,th,t—l) Ld,s,t — WitLase — Ps,tIs,t

(5)
- L'st—1 + Qs,t(FS,t - K;f;th,t—l)

The firm seeks to maximize the present discounted value of its real dividends by
choosing labor L, ., capital utilization u,:, next-period capital K,;, investment fsyt,
and bond issuance fs;, where discounting relies on the household stochastic discount
factor. The resulting first-order conditions are (see Appendix A for the complete

Lagrangian and derivation):

wy = (1 — O‘)pg?tAs,t(us,th,t—l)aL;(;,t (6)
DM (01 + (g = 1)) = @pl Ay (g Kooy )™ LY (7)

k o m a—1, « 11—«
ps,tMLSﬂf = EiAr i1 {O‘ ps,t+1A57t+1Ks,t us,t—}—lLd,s,tJrl

+ <1 - (S(US,H-l))pg,t+1M173»t+1:|

Qs,tMZs,t = EtAt,t-i—lHt__Fll |:1 + /f£7t+1Qs,t+lM2,s,t+1:| (9)
Ml st T 1

1< — 10

Moy =1 0 (10)

Here p’;’t is the relative price of new capital (Tobin’s Q), ws, is the real wage, and
p7y is the relative price of wholesale output in segment s. Equation (6) is the standard

static labor demand condition. Equation (7) pins down the optimal utilization rate
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by equating the marginal cost of increased utilization—faster depreciation valued at
the shadow price of capital p’;tMLS’t—to the marginal product of utilization. The
wedges M, 5, and Ms 4, both arise from the loan-in-advance constraint (Equation (4))
requiring firms to issue bonds to finance investment. Equations (8) and (9) govern the
optimal accumulation of capital and bonds, respectively. As shown in the Lagrangian
(Equation (A.54) in the Appendix), both wedges depend on the single multiplier v 4,
attached to the financing constraint. When the constraint is slack, M s, = My ; = 1
and these conditions reduce to standard asset-pricing relations. When it binds, M; 4,
operates as an “investment wedge” and M, as a “financial wedge,” distorting the
firm’s intertemporal decisions. Fluctuations in these wedges constitute the principal
channel through which unconventional monetary policies such as QE and QT transmit

to the real economy.

4.3 Financial Intermediaries
4.3.1 Bond Structure and The Heterogeneous Maturity Gap

Before turning to the intermediaries’ optimization problem, we describe the structure
of their balance sheets and formalize the maturity gap. Assigning distinct maturity
profiles to the intermediaries in each segment s € {L, H } allows us to trace the resulting

differences in real activity and credit supply directly to this balance-sheet heterogeneity.

4.3.2 Bond structure

Following Woodford (2001), we model long-term bonds as perpetuities whose coupon
payments decay geometrically. We allow the aggregate decay rate to differ across bond
types and to vary over time.

For private long-term bonds (loans) in segment s, the aggregate outstanding stock

at the end of period t is F,;. Each period, the aggregate coupon obligation on the
f

inherited stock decays at the current rate sy,

so net new issuance is given by:
OFs,t - Fs,t - fiith,t—l- (11>

A bond with face value one issued in period ¢ pays one unit in £ + 1, and its
remaining coupon stream is rolled into the aggregate stock, where it subsequently

decays at whatever rate /if;t +j prevails in each future period {+j. When Iiit is constant,
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this reduces to the familiar geometric payment stream 1, &/, (x/)?,...; when it is time-
varying, the current /ﬁ?;t governs the continuation value of the entire outstanding stock,
rather than being fixed at issuance. Government long-term bonds, issued by the fiscal
authority, follow an identical structure with aggregate decay rate x?.

A key advantage of this perpetual-stock formulation is its tractability: one need
only track the total outstanding liability Fj; together with the current decay rate /if;t.
The total market value of all outstanding private bonds in segment s is then simply

Qs+ Fs:. Government bonds (denoted Bg ., with price Q) are treated analogously.

4.3.3 Long-term bond maturity

The decay parameter x directly determines the effective maturity—or duration—of
each bond. A value of k closer to one implies slower coupon decay and hence a longer
maturity. Specifically, the effective maturity of private bonds is M/ = 1 /(1 — r! ), and
that of government bonds is M? = 1/(1 — «?).

4.3.4 Maturity Gap

In the spirit of Paul (2023), we define the maturity gap as the difference between the
value-weighted average maturity of an intermediary’s assets and the maturity of its
liabilities. This measure captures the extent of maturity transformation undertaken
by the intermediary and serves as a proxy for its interest-rate risk exposure. Formally,
for segment s € {L, H} at date t:

Msf,t(Qs,tfs,t) + MYQp.ibsy) + M™reg,
Qstfst + Qpibsy +1e54

The numerator of the first term is the value-weighted maturity of the asset side,

Maturity Gap,, = — M (12)

with weights given by the market values of the bank’s private loan holdings (Qsfs.),
government bonds (@ p+bs ), and central bank reserves (res;); the denominator is total
assets. The second term, M9, captures the maturity of liabilities (deposits).

Among the maturity parameters, Msf . and M? correspond to the long-term asset
maturities derived above. For reserves and deposits we set M!® and M¢ equal to one

period (M"¢ = M¢ = 1), consistent with the high liquidity of these instruments.’

9Within each segment, all intermediaries are identical, so the maturity gap is a segment-level object.
In the empirical counterpart (Section 3), banks are heterogeneous, and the maturity gap is computed
at the individual bank level.
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Having established the mathematical structure of the assets and the maturity gap,

we now describe the financial intermediaries’ optimization problem.

4.3.5 Financial Intermediaries

Our intermediary sector builds on the frameworks of Gertler and Karadi (2011) and
Gertler and Karadi (2013). The economy comprises two symmetric segments indexed
by s € {L, H}, each populated by a fixed mass of intermediaries. Intermediaries fund
their operations with net worth Ny,, and deposits D,;, collected from households.
Each period a fraction 1 — ¢ of incumbents exit and transfer their accumulated net
worth to households; they are immediately replaced by an equal number of entrants,
each endowed with startup funds X, from their household owners. On the asset side,
intermediaries in segment s hold long-term private bonds (loans) Fj;;, long-term gov-
ernment bonds B;;¢, and interest-bearing reserves RE;; at the central bank. The

balance-sheet identity for a representative intermediary in segment s reads:
Qs tFsir +QpitBsit + REs;1 = Dgiy + Ng iy (13)

Intermediaries accumulate net worth until they stochastically exit. For surviving

intermediaries, net worth evolves as:

Ngit :(Rit - R?,tfl)Qs,tles,i,tfl + (Rf - R?,t71>QB,tles,i,t71

(14)
+ (R — R%,_)REg;4—1+ R%,_ Ny

Here R;¢, is the policy-determined interest rate on reserves, known at ¢ — 1, and
R?,t—l is the market-clearing deposit rate in segment s. The first three terms capture
the excess returns that the intermediary earns on its three asset classes—private bonds,
government bonds, and reserves—relative to the cost of deposit funding. The final term
reflects the saving from financing with equity rather than deposits. The holding-period

returns on long-term private and government bonds are, respectively,

1 + Kg’tQS,t
Rit - Qs t7—1 (15)
1 + /‘ibQBt
B _ t )
T G 1o
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Each intermediary maximizes the expected discounted value of its terminal net
worth, using the household discount factor A; ;1. Consider an intermediary in segment
s that continues operating after period t. It survives to t + 1 with probability ¢ and
exits with probability 1 — o; thus the probability of exit at horizon j is 0/~ 1(1 — o).

The intermediary’s objective is therefore:

o0
Vsit = max(1l — o) E} Z o N sty (17)
j=1
where ng;; = N,/ P, is the real net worth and P is the price of the final output.

As in Gertler and Karadi (2011) and Gertler and Karadi (2013), intermediaries are
subject to a “costly enforcement problem.” At the end of any period, an intermediary
may choose to abscond with a portion of the assets under its management. In such an
event, depositors can recover only part of their funds while the intermediary retains
the remainder.

For the system to function, depositors must be willing to supply funds, which
requires that the intermediary has no incentive to divert assets—an event we label

“going into bankruptcy.” The resulting incentive-compatibility constraint is:

Vit = 0s0(Qstfsit + DNsQpibsit) (18)

The left-hand side is the continuation value of operating honestly, while the right-
hand side is the real value the intermediary can retain by defaulting. Upon diversion,
the intermediary keeps a stochastic fraction 6, ; of its private bonds but only the smaller
fraction 0,;A, (with Ay < 1) of government bonds, reflecting the assumption that
government securities are harder to divert than private claims. Reserves are assumed
to be fully recoverable by depositors and hence cannot be diverted.

The parameter 6, is treated as stochastic and exogenous, and can be interpreted
as a segment-specific “liquidity shock.” A rise in 6, means that the intermediary can
divert a larger share of its assets, reducing the recovery available to depositors. The
resulting reluctance to lend drives interest-rate spreads upward—a hallmark of liquidity
crises.

Since all intermediaries within a given segment are identical, they share the same
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optimality conditions (see Appendix A for the full derivation):

As
E, [At,t+1Qs,t+1H;+11(R5t+1 - Rgt)] =7 L Os.4 (19)
’ ’ + )\s,t
1 /B d Asit
Ei [Avera QI (RA, — RY))] = T Os:As (20)
+ st
Ei [Aer1Qpn I (R — RE,)] =0, (21)
where
Qs,t =1—-0+ 008,t¢s,t (22)
14+ A _
Gt = 7 x Et[At,t+1Qs,t+1Ht+11]Rg,t (23)
s,t

Equations (19)—(21) are the key equilibrium conditions for segment s, where A;; > 0
is the multiplier on the costly enforcement constraint. Two cases arise. If the constraint
does not bind, expected returns on all three asset classes equal the deposit rate to a first-
order approximation. If the constraint binds, long-term private and government bonds
earn positive excess returns over deposits, with A, < 1 ensuring that excess returns on
government bonds remain below those on private bonds. The auxiliary variables €2,
and ¢, are introduced to simplify notation. Under the maintained assumption that

the intermediary’s value is linear in net worth, we have:

‘/s,i,t = 95,t¢s,tns,i,t (24)
When the constraint binds,
s,t) s, As bs %
qbs’t — Q ,tf 42,0 :; QB,t 0t (25)
8,40,

The ratio ¢, is the endogenous leverage ratio. When the enforcement constraint
binds, it limits the intermediary’s leverage below its unconstrained optimum, and it is
this restriction that ultimately gives rise to equilibrium excess returns.

The model features two segments rather than one. Crucially, we impose financ-
ing segmentation (Allen and Gale, 1994, 2007; Gertler and Kiyotaki, 2010a): each
intermediary operates exclusively within its own segment. All balance-sheet items are

segment-specific; in particular, private bond holdings are confined to the corresponding
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segment.

4.4 Monetary Policy
4.4.1 Conventional monetary policy

Before discussing unconventional monetary policy, we must first define conventional
policy. We define this as the central bank’s adjustment of the short-term interest rate
RI". This adjustment is described by an internal feedback rule, similar to the one
proposed by Taylor (1993):

mR"=(1-p,)InR" +p,InR",

26
+ (1 —=p,) [or(InIl, — InII) + ¢, (InY; — InY;_1)] + sr&04 (26)

In this rule, R and II represent the long-run “steady-state” values for the policy rate
and the inflation target. The parameters 0 < p, < 1, ¢, and ¢, are all non-negative
numbers. To ensure the model has a stable solution (a “determinate equilibrium”),
we only consider cases where ¢, > 1. This rule simply means that the policy rate
adjusts whenever inflation moves away from its target, or when output growth moves
away from its trend (which we assume is zero in this model). We also assume that
the central bank sets the interest rate on reserves the same as the main policy rate.
Therefore, the segment-specific deposit rate (R?,) and the reserve rate (R;®) are both
equal to RI":

R!,=R°=R], se{L H} (27)

4.4.2 Unconventional monetary policy

Quantitative easing is arguably the most significant unconventional monetary policy
employed by central banks. It was first adopted by the Bank of Japan in the early
2000s. After the Great Recession, major economies such as the United States, the
euro area, and the United Kingdom implemented this tool, but its use expanded to an
unprecedented scale in response to the 2020 COVID-19 pandemic.

While the Federal Reserve’s balance sheet reached $4.5 trillion after its initial post-
crisis programs, it surged to a peak of nearly $9 trillion (around 36% of U.S. GDP) by
early 2022. The European Central Bank’s balance sheet, which stood at €4.7 trillion
in late 2018, peaked at €6.89 trillion (approximately 50% of euro area GDP) by the
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end of 2023. The Bank of Japan’s holdings, which long exceeded 100% of its GDP,
grew to a high of over ¥764 trillion (approximately 130% of Japan’s GDP).

This era of massive expansion has now begun to pivot. Since 2024, these central
banks have entered a new phase of QT, or QN, as the ECB terms it. This shift
involves discontinuing reinvestments, such as the ECB’s full halt of its APP and PEPP
programs by the end of 2024, and actively allowing these massive balance sheets to
shrink further.

Following Gertler and Karadi (2011), Gertler and Karadi (2013), and Carlstrom
et al. (2017), we define quantitative easing as a central bank’s purchase of long-term
government bonds. These purchases are made by creating new interest-bearing reserves

held by the financial intermediaries. In our model, the central bank’s balance sheet is:

@p,tBat = RE: (28)

The central bank holds long-term government bonds (By,;) as assets financed by
issuing interest-bearing reserves (RE;). Any profit (operating surplus) from these hold-
ings is transferred to the government fiscal authority. The model’s market-clearing
condition requires that all bonds from the government are held by either financial in-
termediaries or the central bank. QE/QT policies can have real effects on the economy,
but only if financial intermediaries are constrained by the costly enforcement problem.
When this constraint is active (or “binds”), the central bank’s bond purchases (financed
by new reserves) help to ease this constraint. In this situation, the central bank’s de-
mand for bonds adds to, rather than “crowds out,” the intermediaries’ demand. This
increases total demand for bonds, leading to higher bond prices. Higher bond prices
relax the loan-in-advance constraint faced by wholesale goods producers. This ulti-
mately results in higher investment and greater aggregate demand. However, if the
intermediaries’ constraint is not binding, or if wholesale firms do not need to borrow
to finance investment (i.e., ¢ = 0), then QE/QT has no economic effects. We treat
QE/QT as an exogenous policy.

We assume that the central bank’s bond holdings follow an external AR(1) process:

bt = (1 — pp)bes + pobevi—1 + Spens (29)

Here, by, denotes the steady-state (long-run) level of real central bank government

bond holdings, p, is a persistence parameter (between 0 and 1), and &,; is a stochastic
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shock with standard deviation s.

4.5 Calibration

The model is solved using a first-order linear approximation around the non-stochastic
steady state and calibrated at a quarterly frequency. The values assigned to standard
aggregate parameters are reported in Table 5; the segment-specific parameters are
reported in Table 4.

Most aggregate parameters take on conventional values drawn from the New Key-
nesian DSGE literature. The discount factor is set to 8 = 0.995 and the steady-state
depreciation rate on physical capital to 69 = 0.025, both standard for a quarterly
model. The parameter on the linear term in the utilization cost function, ¢; s, is cho-
sen endogenously in each segment to be consistent with a steady-state normalization
of the utilization rate to unity (us = 1). The habit formation parameter is b = 0.70
and the inverse Frisch labour-supply elasticity is 7 = 1; both are standard values. The
scaling parameter on the disutility of labour, y,, is determined endogenously so as to
normalize steady-state labour input to unity in each segment (L4 = 1). The exponent
on capital services in the production function takes the conventional value o = 0.33.
The squared term in the utilization adjustment cost function is o = 0.01 and the
investment adjustment cost parameter is k; = 2, both of which are standard. The
elasticities of substitution for goods and labour, €, and ¢, are each set to 11, implying
steady-state mark-ups of approximately ten percent. The Calvo price-rigidity param-
eter, ¢,, and the wage-rigidity parameter, ¢,,, are each set to 0.75, implying average
durations between price and wage changes of one year. No backward indexation of
either prices or wages is assumed, so 7, = 7, = 0. The model is solved about a
zero-inflation steady state (I = 1). The elasticity of substitution between the two
segments in the CES output aggregator is 7, = 1.5. The deposit-preference weight w,
and the elasticity of substitution between deposits 74 are set to 0.65 and 5, respec-
tively. The parameters of the Taylor rule—the smoothing coefficient p, = 0.80, the
inflation response ¢, = 1.50, and the output-growth response ¢, = 0.00—are standard
values consistent with the euro-area literature (e.g. Smets and Wouters, 2007; Carl-
strom et al., 2017). The intermediary survival probability is ¢ = 0.95 (common across
segments) and the loan-in-advance constraint parameter is ¢ = 0.80. Government

spending as a share of output is G/Y = 0.22. The steady-state government-debt-to-
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GDP ratio is B/Y = 3.20 (annualized 80%), and the central bank’s government-bond
holdings are B, /Y = 0.24 (annualized 6%). The target maturity of government bonds
is 40 quarters (k” =1 — 1/40).

As detailed in Table 4, the economy is composed of two segments: a dominant Low
segment ({;, = 0.90) and a smaller High segment ((y = 0.10). The key targets that
discipline the cross-segment heterogeneity are the maturity of private loans (M g =12,
M{I = 36 quarters), the deposit ratios (Dep;, = 0.55, Depy = 0.75), and the steady-
state net spreads (Sp{ = 200 bps, Sp{{ = 400 bps annualized). Given these targets, the
model endogenously determines each segment’s leverage ratio (Levy = 2.22, Levy =
4.00), divertibility parameter (6, = 0.75, y = 0.32), and recoverability parameter
(A = 0.50, Ay = 0.25).

It is important to distinguish the CES output weight (, from the steady-state
shares of other aggregates. While the CES aggregator assigns (; = 0.90 and ¢y = 0.10
to final-good output, all balance-sheet and real aggregates—investment, capital, net
worth, deposits, and loans—are obtained by simple summation across segments (e.g.,
Iy = I + Iyy). Because each segment is endowed with a separate labor market
and an independent production technology, their steady-state capital stocks are of
comparable magnitude: the investment shares are I,/ = 0.52 and Iy/I = 0.48.
The financial side is even more tilted toward the High segment: since longer-maturity
bonds command higher market prices (Qy > Q) and the High segment operates
at higher leverage, loans by market value split fM/fM = 0.26 versus fMy/fM =
0.74.1 When verifying that aggregate IRFs are consistent with their segment-level
components, the appropriate weights are these steady-state shares, not the CES output
parameter (;. Concretely, when the liquidity shock originates in the High segment,
the approximately 0.8% decline in High-segment investment translates into a sizable
aggregate effect because the High segment accounts for roughly 48% of total steady-
state investment. In addition, general equilibrium spillovers—operating through the
common deposit market, the shared Taylor rule, and the CES output aggregator—
transmit part of the High-segment contraction to the Low segment, further amplifying
the aggregate response. The same logic applies to the technology shock analysis in
Section ?77.

All segment-specific shocks (productivity, liquidity, private-loan maturity) and ag-

10Net worth shares are nz/n = 0.63 and ny/n = 0.37, reflecting the lower leverage of the Low
segment.
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gregate shocks (government spending, central-bank bond holdings, government-bond
duration) follow AR(1) processes. Their persistence and volatility parameters are re-
ported in Tables 4 and 5.

Table 4: Calibrated Parameters: Segment-Specific (Low vs. High)

Segment Value

Param. Description Low (L) High (H)
Financial Frictions € Balance Sheet

(s Share of the segment 0.90 0.10
Lev, Leverage ratio 2.22 4.00
0 Divertibility parameter 0.75 0.32
Dep, Target deposit ratio 0.55 0.75
Ay Recoverability parameter 0.50 0.25
Spl Steady-state net spread 200 bps 400 bps
Maturity Structure

Mf Target loan maturity (Qtrs) 12 36
M?P Target government bond maturity (Qtrs) 40 40
Mre Target reserve maturity (Qtrs) 1 1
M? Target deposit maturity (Qtrs) 1 1
Segment-Specific Shocks

PA,SA Productivity shock 0.95, 0.01

0o, So Liquidity shock 0.95, 0.01
PrfsSes  Duration of private loans shock 0.95, 0.01

Note: Parameters with a single value are calibrated symmetrically across segments. Spreads are
expressed in annualized basis points (bps). Shock volatilities set to zero indicate that the
corresponding shock is inactive in the baseline calibration.

5 Discussion

In this section, we compare the effects of exogenous shocks on both conventional and
unconventional policy tools. We compare two types of shocks: (i) a conventional
monetary policy tightening shock (i.e., an unexpected increase in the desired policy
rate, €,,), and (ii) a QT shock (i.e., an unexpected contraction in the central bank’s
government bond holdings, £,,). Subsequently, we examine the effects of liquidity and

technology shocks.
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Figure 5: Responses of High vs. Low Maturity Gap Segments to Policy Rate and QT Shocks
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5.1 Conventional (Policy Rate) and Unconventional (QT) Shocks

Figure 5 isolates the impact of bank heterogeneity by plotting the segment-level re-
sponses to conventional (policy rate) and unconventional (QT') shocks. This differential
analysis provides a visual test of how the financial structure—specifically the maturity
mismatch—mediates different policy tools.

The transmission mechanisms of these shocks are fundamentally different, which
explains the varied outcomes observed in Figure 5. The conventional policy rate hike
(orange lines) operates primarily through the intertemporal substitution channel and
by raising the short-term funding cost for banks. As the central bank raises its pol-
icy rate, deposit rates rise uniformly. This squeezes net interest margins similarly
across all banks, regardless of their asset duration. Consequently, the segment-level
responses display substantially less heterogeneity than under the QT shock. While
the orange High- and Low-segment lines do not perfectly overlap—the High segment’s
contraction is visibly larger in some panels, reflecting residual differences in leverage

and spreads—the gap between them is economically small compared to the pronounced
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divergence observed under QT, confirming that the maturity gap plays a limited role
in the transmission of conventional policy.

In sharp contrast, the unconventional QT shock (blue lines) operates directly through
the bank balance sheet channel, which is highly sensitive to maturity mismatches. QT
involves the central bank reducing its government bond holdings, which drains reserves
and increases the supply of long-term assets in the market. Banks holding long-duration
assets funded by short-duration liabilities suffer mark-to-market valuation losses due
to the resulting spike in yields.

This mechanism is clearly visible in the Net Worth and Price of Loans panels of
Figure 5. Under the QT shock, High-segment (H) banks suffer a severe capital hit—mnet
worth drops by approximately 4% —creating a large divergence compared to the Low
segment (L), where the decline is roughly half as large. The corresponding fall in the
price of loans reaches around 1% in the High segment. This drop in net worth causes the
leverage constraint to bind more tightly. To restore their capital ratios, High-segment

banks are forced to deleverage aggressively. The Spreads panel shows a sharp widening
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of the credit spread—by roughly 0.2 percentage points in the High segment—reflecting
the scarcity of bank capital. This “financial wedge” forces a contraction in credit
supply, visible in the Loans panel, where the High segment experiences a decline in
lending of approximately 1%, compared to a much smaller decline in the Low segment.
The Maturity Gap panel reveals that the QT shock widens the effective maturity gap
by approximately 0.6 years in the High segment, further illustrating how this shock
interacts directly with the duration structure of bank balance sheets.

Figure 6 demonstrates how this heterogeneity translates into aggregate macroeco-
nomic outcomes. Both policy actions successfully trigger a contraction, causing aggre-
gate output, investment, and consumption to fall. However, the unconventional QT
shock is substantially more powerful, and its effects are far more persistent. Under
the QT shock, aggregate output drops by about 0.3%—roughly three times the decline
caused by the conventional policy rate shock—while aggregate investment contracts
by approximately 1%. While the QT shock produces a deflationary impulse of around
0.15 percentage points, the conventional policy rate shock generates an even larger de-
cline of roughly 0.30 percentage points in annualized inflation. This deflationary effect
arises because the severe credit contraction depresses aggregate demand by more than
the rate hike alone.

The Aggregate Investment panel highlights the amplification through the balance
sheet channel. Under the QT scenario, the credit crunch described above starves firms
of capital. Investment contracts by roughly twice the amount observed under the
conventional policy shock. Aggregate net worth falls by approximately 2%, driving
a sustained credit contraction (aggregate loans decline by approximately 1%) that
produces a deeper and longer-lasting fall in aggregate output.

Crucially, the Welfare panel summarizes the asymmetric costs of these policies. The
QT shock induces a welfare loss of approximately 0.015% in consumption-equivalent
terms—substantially larger and more persistent than the welfare cost of the conven-
tional rate shock.

Interestingly, the Policy Rate panel reveals a further asymmetry. While the con-
ventional policy rate shock directly raises the short-term rate and then allows it to
revert, the QT shock triggers an endogenous decrease in the policy rate—reaching ap-
proximately 0.1 percentage points (annualized)—as the Taylor rule responds to the
macroeconomic fallout. This means that, in practice, the contractionary effects of QT

prompt an endogenous monetary easing. Rather than compounding the initial balance
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sheet shock, this automatic policy response partially offsets it, dampening the overall
rise in funding costs and buffering the real economy.

This analysis confirms that maturity mismatch functions as a potent systemic am-
plifier for unconventional shocks. While conventional rate changes act as a broad tool
affecting intertemporal decisions uniformly across the banking system, QT operates
directly through the bank balance sheet channel, where it is amplified by maturity
mismatches. When the banking sector is characterized by high maturity transfor-
mation, QT triggers a severe credit contraction that extends well beyond the initial

portfolio adjustment.

5.2 Responses to Real and Financial Shocks

Having established that bank maturity mismatch is a critical determinant for the trans-
mission of unconventional monetary policy but not conventional policy, we now broaden
the analysis. We examine two non-policy shocks to understand the wider implications
of this financial structure for the economy. First, we introduce a liquidity shock (a
pure financial friction shock) to test whether the high-maturity-gap structure serves
as a more general source of systemic fragility, amplifying crises that originate within
the financial system itself, independent of any policy action. Second, we introduce
a positive technology shock (a real, supply-side shock) to test whether the banking
system’s maturity gap also mediates the economy’s ability to capitalize on positive

opportunities or whether it acts as a structural drag on growth.

5.2.1 Impulse Response to Liquidity Shock

Figures 7 and 8 illustrate the economy’s response to a tightening of bank constraints,
modeled as a sudden exogenous positive shock to 6, (a “liquidity shock”). We analyze
two distinct scenarios based on the segment from which this financial disturbance
originates: a shock originating in the Low segment (L), characterized by a low maturity
mismatch, versus a shock originating in the High segment (H), characterized by a high
maturity mismatch.

This shock acts as a sudden tightening of funding conditions, generating a clear
macroeconomic contraction. The aggregate results (Figure 8) demonstrate that finan-
cial frictions can drive a real-sector downturn: aggregate output, investment, and con-

sumption all decline. The transmission mechanism works through the banking sector’s
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Figure 7: Segment-Level Impulse Responses to Liquidity Shock
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balance sheet. The shock forces banks to deleverage to satisfy the tighter constraint.

This is visible in the contraction of aggregate loans, which creates a credit crunch. Be-

cause firms rely on these loans for working capital (via the loan-in-advance constraint)

and capital accumulation, the reduction in credit availability directly affects the real

economy. Investment contracts sharply, and the economy enters a recession. In re-

sponse to the resulting deflationary pressure, the central bank cuts the policy rate to

sti

mulate demand.

However, the quantitative impact depends heavily on the segment from which the

shock originates. A shock hitting the High segment triggers a far more severe crisis than

one hitting the Low segment. When the liquidity shock originates in the High segment,

the contraction is amplified substantially. As shown in Figure 8, aggregate output

falls by approximately 0.15%, and aggregate investment declines by approximately

0.5%—impacts that are several times larger than those observed in the Low-segment

scenario. Aggregate net worth falls by approximately 1%, driving a corresponding

contraction in aggregate loans of approximately 0.5%. This deeper recession is driven

by the structural vulnerability inherent in the High segment’s balance sheet. Due to
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Figure 8: Aggregate Impulse Responses to Liquidity Shock
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its high degree of maturity transformation, the High segment is heavily dependent
on rolling over short-term funding to finance long-term assets. Consequently, when
funding conditions tighten, the shock forces aggressive deleveraging.

Figure 7 highlights the heterogeneity driving this divergence. At the segment level,
the High-segment shock produces markedly larger responses than the Low-segment
shock across all financial variables. The Price of Loans panel shows a decline of ap-
proximately 0.6% in the High segment, while the Spreads panel indicates a rise of
approximately 0.1 percentage points—both substantially larger than the correspond-
ing Low-segment responses. This relative tightening of credit conditions implies that
the financial wedge widens significantly more when the shock originates in the High seg-
ment. The Investment panel further confirms this, showing that segment-level invest-
ment drops by approximately 0.8% in the High segment under the HS shock—roughly
four times larger than under the LS shock. The Net Worth panel reveals the underlying
driver: High-segment net worth declines by approximately 1.5-2%, reflecting the acute
vulnerability of maturity-mismatched balance sheets to funding shocks.

In summary, the High segment’s financial structure acts as a magnifier for financial
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shocks. Because of its reliance on maturity transformation, a liquidity squeeze in this

segment translates into a sharp spike in funding costs and a contraction in lending,

rendering the central bank’s accommodative policy less effective. The intended stimulus

from the rate cut is overwhelmed by the widening credit spreads, leading to deeper

welfare losses and economic contraction.

5.2.2

Impulse Response to Technology Shock

Figure 9: Segment-Level Impulse Responses to Technology Shock
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Figures 9 and 10 analyze the economy’s response to a positive technology shock. We

distinguish between two scenarios based on the segment in which the productivity gain

originates: a shock in the Low segment (L), characterized by a low maturity mismatch,

versus a shock in the High segment (H), characterized by a high maturity mismatch.

The aggregate results (Figure 10) align with standard macroeconomic theory: both

shocks lead to a persistent expansion, with aggregate output, investment, and consump-

tion all rising. As the economy’s productive capacity expands and outpaces aggregate

demand, downward pressure on prices causes inflation to decrease—by approximately
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Figure 10: Aggregate Impulse Responses to Technology Shock
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0.4 percentage points (annualized) in the Low-segment scenario and approximately
0.2 percentage points in the High-segment scenario. This benign disinflationary en-
vironment gives the central bank (via the Taylor rule) clear justification to adopt an
accommodative stance, as seen in the decline of the policy rate to approximately —0.1%
(annualized) in the Low-segment scenario.

However, the quantitative differences between the two scenarios highlight that the
banking system’s structure plays a critical role in mediating this positive shock. The
Low-segment shock triggers a significantly stronger economic expansion compared to
the High-segment shock. As shown in Figure 10, aggregate investment in the Low-
segment scenario surges to a peak of approximately 2.5%, more than double the re-
sponse observed when the shock hits the High segment (approximately 1%). Aggregate
output rises by approximately 1% under the Low-segment shock, compared to approx-
imately 0.5% under the High-segment shock. Consequently, the Low-segment shock
leads to a higher trajectory for consumption (peaking at approximately 0.6% versus
0.3%) and a more significant improvement in welfare (approximately 0.3% versus 0.15%

in consumption-equivalent terms).
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The muted response in the High segment is explained by the structural friction
inherent in its balance sheet. While the technology shock increases profitable invest-
ment opportunities, the High segment’s reliance on maturity transformation creates a
bottleneck. Figure 9 illustrates this mechanism at the segment level. The Investment
panel shows that the Low-segment shock generates a pronounced investment response,
with Low-segment investment surging by approximately 3%, while the High-segment
shock generates a response of approximately 1%. The Capital and Price of Capital
panels confirm that this investment differential translates into a substantial divergence
in capital accumulation and asset prices: under the Low-segment shock, the price of
capital rises by approximately 1%, whereas the High-segment shock produces a notably
weaker response.

Crucially, the Wages panel reveals that the Low-segment shock generates a sharp,
immediate spike in the relative wage of approximately 0.8%, which, through the house-
hold’s intratemporal labor-supply conditions (A.8), induces an increase in labor sup-
plied to the Low segment. The Labor panel corroborates this, showing a corresponding
rise in Low-segment employment. In contrast, the High-segment shock fails to generate
this strong market signal. Because the High-segment banks are constrained by their
maturity mismatch, they cannot expand credit as efficiently to fund the new invest-
ment opportunities. This financial friction acts as a structural drag, dampening the
pass-through of the accommodative policy rate and limiting the economy’s capacity to
capitalize on the productivity gains.

In summary, this analysis demonstrates that the banking system’s maturity struc-
ture is not just a vulnerability that amplifies negative shocks (as seen in the liquidity
crisis); it is also a limiting factor during positive expansions. A less flexible, high-
maturity-gap banking segment acts as a brake on growth, impeding the efficient allo-

cation of new capital even in the face of positive fundamental shocks.
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6 Concluding Remarks

This study demonstrates that the financial system’s structure—specifically, the degree
of maturity transformation within the banking sector—is a critical determinant of
macroeconomic outcomes and the propagation of various shocks. This conclusion is
most evident when comparing the effects of different monetary policy tools.

We find a shock-specific asymmetry between conventional (policy rate) and un-
conventional (QT) policies. Conventional policy rate hikes operate broadly through
intertemporal substitution and rising funding costs, and their effects are largely in-
different to banks’ maturity gaps. In contrast, unconventional policy (QT) operates
directly through the bank balance sheet channel. By inflicting valuation losses on
long-duration assets, QT severely tightens the leverage constraints of banks with high
maturity gaps. Thus, this financial structure functions as a potent amplifier of un-
conventional policies, leading to a deeper and more persistent economic downturn and
significantly larger welfare losses.

The effects of banking structure extend beyond monetary policy. We find that a
high-maturity-gap structure not only amplifies negative shocks but also dampens posi-
tive ones. Such a structure renders the banking segment substantially more vulnerable
to negative financial shocks. Conversely, in response to positive technology shocks, the
high-maturity-gap banking segment acts as a bottleneck. By failing to fully channel
credit toward productive opportunities, it constrains credit expansion and mutes the
potential economic boom.

By connecting detailed supervisory data with a structural model of banking be-
havior, this study highlights the central role of maturity transformation in monetary
transmission and in overall financial and economic stability. Our combined theoret-
ical and empirical findings have significant policy implications. First, they suggest
that the choice between policy tools (e.g., rate hikes vs. QE/QT) is not neutral and
must account for the prevailing financial structure and potential welfare costs. Sec-
ond, the results provide a strong justification for macroprudential policies aimed at
limiting excessive maturity transformation. Thus, monitoring and managing matu-
rity mismatches is essential not only for prudential oversight but also for enhancing
macroeconomic resilience, reducing systemic risk, and understanding how different pol-
icy tools and macroeconomic disturbances propagate through the banking system and

the broader economy.
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Appendix A Full Model and Derivations

A.1 Households

The economy is populated by a continuum of identical households of unit measure,
so we can focus on the problem of a single representative household. The framework
builds on Gertler and Karadi (2013). Each household is composed of two categories
of members: workers and financial intermediaries, with their relative shares remaining
constant over time. The intermediary sector is divided into two segments indexed by
s € {L, H}, corresponding to low and high maturity-gap intermediaries, respectively.
In each period, a type-s intermediary continues operating in the subsequent period
with probability ¢ (common across segments); with the complementary probability
1 —o, it ceases operation and is replaced by a worker who transitions into a new type-s
intermediary, receiving initial net worth Xj.

The representative household maximizes the following expected lifetime utility:

) , (A1)

where € (0,1) denotes the discount factor, b € [0,1) governs internal habit persis-

1+n L1+77

= Z B (1H(Ot+j —bCijo1) = |Xe T+ g
= 1+n L+n

tence, xs > 0 is a scaling parameter for the disutility of work in segment s, and n > 0
represents the inverse of the Frisch labor supply elasticity. The household provides
labor services to both segments, (L, Ly,), and chooses consumption of a composite
final good C4.

The household is subject to the following nominal budget constraint:

PCi+ Y Dy— > Do <MRSpLyy+ MRSyLy,+ DIV,
se{L,H} se{L,H}

~P(Xp+Xp)-PT+ > (R, —1)Dyy
se{L,H}

(A.2)

where P, is the aggregate price of final output, and D, denotes deposits placed with

d
s,t)

posite defined below. The term M RS ; is the nominal remuneration that households re-

type-s intermediaries earning a gross return R?,, with D; representing the deposit com-
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ceive for supplying labor in segment s (paid via labor unions), and mrss; = M RS,/ P,
is its real counterpart. The variable DIV, captures all dividend income accruing to the
household, including profits from non-financial firms and the net worth of exiting inter-
mediaries. The quantities X are real startup transfers to newly entering intermediaries,

and T} represents lump-sum taxes.

Deposit aggregation. Households allocate deposits across the two intermediary
segments. In real terms, letting ds; = Ds/P; and d, = D;/ P, the deposit composite
is aggregated via a CES technology:

uF]
ng—1 na—17 7,1

dt = |Wq dLZfd + (1 - wd) dHt]g s (AS)

where 1y > 0 governs the elasticity of substitution between the two deposit types and
wg € (0,1) is the relative weight on low-segment deposits. The corresponding dual

gross deposit rate index satisfies:
(R = wa(RE,)' ™" + (1 — wa) (Rig,) ™. (A.4)
The household’s optimal allocation of deposits across the two segments yields:
dr Wd e RdL t "
dH:t = (1 _Wd) (Rj'l{:t> . (A.5)

Note that deposits represent household savings rather than expenditures: a higher de-

posit rate RY, attracts more funds to segment s, so the substitution elasticity in (A.5)
carries a positive sign—in contrast to standard CES demand systems where higher in-
put prices reduce demand. Equation (A.4) defines the composite return R{ as the CES
dual of (A.3); it satisfies the accounting identity Rid; = waR{ dp ¢+ (1 — wa)RY 1 dpy
only at the symmetric steady state, and more generally serves as the unit-return func-

tion associated with the deposit aggregator.
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First-order conditions. The household chooses {Cy, Ly ¢, Ly, d;} to maximize (A.1)

subject to (A.2). The resulting optimality conditions are:

1 1
=5 UK, ——% A6
Ht C,— b0, 4 I8 tCt—H YR (A.6)
At = 5ut+1, (A7)
He
XsLl, = pmrsyy,  se{L, H}, (A.8)
1= R}E, [At,t+1H;r11] ; (A.9)

where II; = P,/P,_; denotes gross inflation. Expression (A.6) characterizes the
marginal utility of consumption g; under habit formation. Equation (A.7) gives the
household’s stochastic discount factor A;;y;. Condition (A.8) is the segment-specific
intratemporal optimality condition equating the marginal rate of substitution between
consumption and leisure to the real payment for labor. Equation (A.9) is the intertem-

poral Euler equation for the deposit composite, with R defined by (A.4).

A.2 Financial Intermediaries
This subsection provides the step-by-step derivation of the intermediary’s optimality

conditions and the expressions for the auxiliary variables reported in the main text.

Real net worth. Dividing both sides of the nominal net worth equation by the
aggregate price level P, and recalling that gross inflation is I, = P,/ P,_;, the real net

worth accumulation equation is:

g, = (Rfjt — Rg,t_1) Qst—1fsit—1+ (RF — Rit_l) QBt-1bs,it—1

e | J | (A.10)
+ ( t—1 Rs,t—l) T€sit—1 + R57t_1ns,z,t—1

Multiplying through by A; ;41241 and advancing one period yields:
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A1 1N i1 = At,t+1Qs,t+1Ht_+11 { (Rf,tﬂ — Rit) Qstfsit
+ (RE, — R%,) Qu b + (R — RY,) reg s (A.11)
+ Ritn&i’t}

Value function. Using the recursive structure, the intermediary’s value function can

be expanded as:

Viit = max(l — o)Ay 1ng i1 + OB N 111 Vi

F d
A Rs,t-ﬁ-l - Rs,t
il | —— Qs i fsit

= max(1 — o)E, oo
t+

B d
Rt—i—l - RS,t b
+ QB,t S,1,t

+ oAt i41 Vs i1 (A.12)

Lagrangian. Incorporating the costly enforcement constraint with multiplier A,

the intermediary’s Lagrangian becomes:

RE, . — Rt RE, — Rt
Lsir=max(l+ A )E | (1 —0)Ap14a ( ’t; L Qs fsit + %QB,tbs,i,t
t+1 t+1
Rre — R R
ﬁr@smt + ﬁns,i,t> + oA 1 Vit
— A t0st(Qs i fsit + AsQpibsit) (A.13)

Here A, is the Lagrange multiplier on the enforcement constraint for segment
s. Taking first-order conditions with respect to fs;:, bsi¢, and rey;; delivers Equa-
tions (19)—(21) in the main text.
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Derivation of auxiliary variables. We now derive closed-form expressions for the
auxiliary variables €2, and ¢, appearing in Equations (22) and (23). The starting
point is the maintained assumption that the value function is linear in net worth.
Combining this linearity with the binding enforcement constraint and the first-order
conditions, and exploiting the proportionality of expected excess returns implied by
Equations (19) and (20),

Ee[Ar i1 Qi1 (RE — R = ABy[ A1 Qe 1L (R — RY))
allows us to consolidate the two risky asset positions fs; and bs;:. The result is:

E, [At,t+1Qs,t+1ns,z',t+1]

=K, [At,t+1Qs,t+1H;+11(R§t+1 - Rit)] (QS,tfs,i,t + AsQB,tbs,i,t)
+ E, [At,t+IQs,t+1H;+11] Ritns,i,t
- )\s,t
W

)

051 Psims,it + Ey [At,t—&—le,t—i—lH;}l} Ritns,i,t
Substituting the linear value function (Equation (24)) and the definition of €
(Equation (22)) into Equation (A.12) gives:

)\s t

) —1 d
05,695,105, = mMax Et[At,t+1ns,i,t+1Qs,t+1] = Y Os,tPs,t105,0,6+1Ey [At,t+1Qs,t+1Ht+J Rs,tns,i,t
s,t

Dividing through by ns,; yields:

As _
95,t¢s,t = T’;\Stes,t¢s,t + Et [At,t+1Qs,t+1Ht-i-11:| Rg,t

Rearranging,
Os 105t = (1 + As ) Ey [At,t+1Qs,t+1H;+11} Rit (A.14)

which verifies Equation (23) in the main text.
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A.3 Labor Market

Within each intermediary segment s € {L, H}, the labor market operates in two stages.
In the first stage, a unit continuum of labor unions indexed by h € [0, 1] purchases labor
from households at the competitive payment M RS, ; and resells it to a segment-specific
labor packer. Each union h purchases and sells the same quantity, so Lgs+(h) = Ls+(h).
In the second stage, the packer in segment s combines the differentiated labor services
into an aggregate labor input Ly, using a CES aggregation technology with elasticity
of substitution €¢,, > 1. The downward-sloping demand schedule confronting each union
is:

Wii(h)\
Lagse(h) = (%) Las.t, (A.15)
s,t

and the aggregate wage index in segment s is:
1
Wlon = / W, (k)= dh. (A.16)
0

Labor union problem. The nominal profit of a representative labor union in seg-
ment s is:

D[VL,s,t(h') - Ws7t(h)Ld757t(h) - MRSs7tLS7t(h>. (A17)

Substituting the demand curve (A.15) and imposing Lg,(h) = Lgs(h), union profits

can be expressed as:
DIV ¢i(h) = Ws,t(h)lfei”W;fng@t — MRS Wi (h)™ Wy Lasy. (A.18)

Wages exhibit nominal rigidity a la Calvo: each period, a union in segment s may
reset its wage with probability 1 — ¢,,; otherwise, it indexes to lagged inflation in
segment s at rate v, € [0,1]. Let II;; = Ps;/Ps;—1 be gross inflation in segment s. A
wage chosen at date t that has not been re-optimized by date ¢t + j evolves according

to:

Ps . Yw
Ws,t+j(h) = WS,t(h) (%) . (A.19)

A union in segment s that is given the opportunity to reset at date ¢ selects W ,(h)
to maximize the expected present discounted value of nominal profits, discounted by
the household’s nominal stochastic discount factor A;y;/Piyj, taking into account

the probability ¢? that the chosen wage will remain in effect at horizon ¢ + j. Since
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P, ; does not depend on the union’s choice variable W, ,(h), it cancels from the first-
order condition. The resulting asymmetry in powers of Pj;y;—F; t;j in the revenue

term versus P Yy in the cost term—arises because mrs,,; = MRS+ ;/Pi+; absorbs

one power of the price level relative to the purely nominal revenue expression. The

transition to segment-s real units is carried out in the real terms paragraph below:

i1 (1 Ew)'}’w
S,trj— 1—e¢ €w—1
< ) Wsyt(h) ¢ Ps g ws g Ld757t+j_

max EtE wa t,t+j I2
X s,t—1

Wt (h)

(A.20)

Pst j S

) +.]71 € €

MTSst+j ( P W&t(h) ¢ Psingj st+j Ld,s,t+j :
s,t—1

First-order condition. Differentiating (A.20) with respect to Ws,(h) and equating

to zero gives:

—e > y PS —1 (1 ew)’yw €
(€w — 1) Wei(h)™ ™ Eq Z Oo Nttt <Pt;t]1) Ps’t”ﬂl WYy i L =
P s,t—

N i (A.21)
—€w— j PS j— e €
€w Wat(h) ™ By Y Ny mirsa s (ﬂl) Py wity) Lasits.

=0 Ps,tfl

Since all resetting unions within a given segment choose an identical wage, we may

drop the index h. Define the nominal auxiliary variables:

S Pupejr) ™
_ ] . . S, +.]_ €Ew .
Fl,s,t — Et ¢wAt,t+] mrsSs i+ ( P . ) Ps g Wy t+j Ld,s,tJrja <A22>
. S tf
J=0 '
oo Py (1—€w)yw
— J | Istty—l €w—1 w® .
Frot =E Y ¢l Misy; ( P, > Py Wty Lasars- (A.23)
:0 S’ _

Using these definitions, the optimal reset nominal wage in segment s can be written
compactly as:

€w Fl ER
W = ———=". A.24
st w — 1 F2757t ( )
The infinite sums [} ;; and F5 5, admit the following recursive representations:

— € € —€wY:
Fise=mrssy Poy we La sy + ¢uw By [At,tJrl I ™ Fl,s,t+1] ; (A.25)
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Fyop = Py wy Lasy + ¢ Be | Ayisa Hg,lt_ewww Fosiv1] - (A.26)

Real terms. Define the real reset wage as w;, = W;,/P,; and the real auxiliary
variables fi 5, = Fi/Py and fos, = Fo,,/Pcy™". Dividing (A.24) by P,; and
(A.25)-(A.26) by Py and P{y~", respectively, yields:

* €w fl,s,t
wS,t = € _ 1 f2 t? <A27>
11, w
fl,s7t =MmMrssg wg#Ld,s,t + ¢w E, |:At,t+1 ( Hizl) fl,s,t+1:| ) (A-28)
s,t
H ) ew—1

€w s,t
Jost = W Lase + G By | A ( Hvi ) f2,s,t+1] 3 (A.29)

s,t

for s € {L,H}. Here fi; captures the discounted marginal cost of labor, while f
captures the discounted marginal revenue, both weighted by the likelihood that the

reset wage persists.

Aggregation. Integrating the demand schedule (A.15) over all unions in each seg-

ment and using Ls:(h) = Lgs.(h) gives:

L57t = Ld7s,t ’Uw (ASO)

s,t)

where v, > 1 is a measure of wage dispersion within segment s. Its law of motion is:

’LU: t T Hs t o ws t w
w1 g (L . st ) g A.31
o = (1 ¢ >(w37t) Lo (Hzftj_l) (w) (A31)

The aggregate real wage in segment s evolves as:

—€w __ * —€w w(l—€w Ew— —€w
wsl,t =(1- ¢w)(ws,t)1 + ¢sz,t£1 )Hs,t 1w51,t—1 . (A.32)

Total labor supply across both segments is:

Lt - LL,t + LH,t' (A33)
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A.4 Production

The production side of the economy features multiple layers within each segment s €
{L,H}. A representative wholesale firm in segment s converts capital and labor into
intermediate output Y,, ;. Wholesale output is then sold to a continuum of retail
firms indexed by f € [0,1]. These retailers differentiate the wholesale good, set prices
subject to nominal rigidities, and sell their output to a competitive final goods firm.
New physical capital f&t is produced by a competitive capital goods producer. The

final output Y; is a CES composite across segments.

A.4.1 Retailers

The retail layer in each segment s € {L, H'} consists of a continuum of monopolistically
competitive firms indexed by f € [0,1]. Each retailer f purchases wholesale output

at the nominal price P, differentiates it costlessly, and sells it at an individual price

P, .(f). Retail output is aggregated into segment-s final output Y;,; by a competitive
final goods firm using a CES technology with elasticity €, > 1. The demand function

faced by each retailer is therefore:

Yii(f) = (gg—(tﬁ) h Yits e > 1, (A.34)

and the segment-s price index satisfies:
1
P = [ atne s (A3)
0
The nominal profit of retailer f in segment s is:
Dlvit(f) = Ps,t(f))/;,t<f> - Pﬂym,s,t(f)- (A-36)
Substituting the demand curve (A.34) and using Y, s+(f) = Ys.(f), this becomes:

DIVE,(f) = Pou(f)' =% P& Yoy — Py Pay(f) ™ PE Y (A.37)

Price setting. Prices are set subject to Calvo-style nominal frictions: in any given

period, a fraction 1—¢, of segment-s retailers are randomly selected to re-optimize their
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price, while the remaining fraction ¢, index their price to lagged inflation in segment
s at rate 7y, € [0,1]. Accordingly, a price set at date ¢ that has not been re-optimized
by t 4+ j evolves as:

Porria\ ™
Pyi1i(f) = Psu(f) (ﬁ) : (A.38)

The probability that the price chosen at t is still effective at t + j is gbg;.

A retailer in segment s that receives the opportunity to re-optimize at date t se-
lects P;;(f) to maximize the expected present discounted value of nominal profits,
discounted by the household’s stochastic discount factor A; .., augmented by the prob-
ability of non-adjustment. Since Ps;(f) does not appear in the discount factor or any
other term, it enters the first-order condition only through the revenue and cost compo-
nents of nominal profit. The asymmetry in powers of P;;, ; across the two terms— P ’;jr;

in revenue versus P? . in cost—reflects the additional factor of the nominal wholesale

s,t+7
price P, . in the cost term. This asymmetry resolves when the nominal auxiliary

sums are converted to segment-s real units in the real terms paragraph below:

- Ps b1 (1*517)’717 o1
P (f) (P—tl) Pty Yot

max [, Z (bﬁ At,t+j
Ps,t(f) j>0

(A.39)
m e Ps,t+j71 T €p
= Pl Pau(f)™ .. PiiyiYsrei|-

First-order condition. Differentiating (A.39) with respect to P (f) and equating

to zero gives:

- . P, (1—ep)wp o
(6p = 1) Pos(f)" " Be Y ) Avoys (;> P Yoy =

>0 Ps,t—l
= b . (A.40)
e Poa(f)" 7 By Y ¢ Ay P (il) P Y.

>0 Ps,tfl

Since all re-optimizing retailers within a given segment choose an identical price, we

may drop f. Define the nominal auxiliary variables:

e ] Ps . —€pTp .
Xion =B Y ¢ A P:;ﬂ( s 1) P Yaiii, (A.41)

j=0 Ps,t—l
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e ) Ps . (1—€p)yp o
X?,s,t = ]Et Z d)gAt,H—j ( P7Ht—] . 1) PS,ZZ-HI' Yjs,t-l—j- (A42)

§=0
Using these definitions, the optimal reset nominal price in segment s can be expressed

compactly as:
€p Xist
P =—r__r A.43
s,t Ep . 1X2757t ( )

The infinite sums X, ; and X, ;, admit the following recursive representations:

X0 = Pl P Yo + 6B A T X | (A44)
Xy = P Va6 B[ A I 77 X001 (A.45)
Real terms. Define the relative reset price as p;, = P;,/P;; and the real auxiliary

variables 1., = X /P and 295, = Xo,,/P . Dividing (A.43) by P,, and
(A.44)~(A.45) by P and P%7", respectively, yields:

€p L1t
r o= Tlst A.46
ps,t Ep _ 1 x275,t ( )
__m H87t+1 N
xl,s,t - p57t Yﬁ,t + ¢p Et At,t+1 H’Yp xl,s,t—i—l ’ <A47>
s,t
I ep—1
Tost = Ysi+ OpEp [ Apya ( l_sfty:l) x2,s,t+1] ; (A.48)
s,t

for s € {L, H}. Here p, = P[}/P;; is the relative price of wholesale output in segment
s. The variable x; 5, captures the present value of marginal costs, while x5, captures
the present value of marginal revenues, both conditional on the current reset price

remaining in effect.

Aggregation. Integrating the demand for retail output (A.34) over all firms and
noting that Y, s+(f) = Ys+(f), we obtain the relationship between aggregate wholesale

output and final output in segment s:

Yinst = Yeu Uf,n (A.49)
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where v¥, > 1 captures price dispersion within segment s. Its recursive law of motion
is:
p * O\ —€ Hsvt - p
Vst = (1- ¢p)(ps,t) P+ Op | o Vg t—1- (A.50)

Tp
Hs,t—l

The price index in segment s evolves according to:
L= (1= 6,)(pL) ™ + ¢, 1T, (A.51)

for s € {L, H}.

A.5 Wholesale Good Producers

This subsection provides the complete specification and derivation of the wholesale

firm’s optimization problem, the key results of which are reported in the main text.

Depreciation. The depreciation rate is modeled as an increasing and convex function
of utilization:

(5(us7t> = 60’3 -+ 61,s(us,t — 1) + 5('&3’,5 — 1) s <A52)
where dg s is the steady-state depreciation rate (evaluated at u = 1), and the parameters

01,5 and 02 control the sensitivity of depreciation to utilization.

Real dividend. Deflating by the aggregate price level, the firm’s real dividend can

be written as

. m arl—a kT
dlvm,s,t :p&tAs,t(us,th,t—l) Ld,s,t - ws,tLd,s,t - ps,tls,t

Fst f Fst—l _1) Fst—l
+ Q| =2 — kL, 2T ) - =2
? ’t( IR Py

I (A.53)

Lagrangian. The firm maximizes the present discounted value of real dividends, us-
ing the household stochastic discount factor A, ; for discounting. Attaching multiplier

1,6+ to the capital accumulation equation and v ¢, to the loan-in-advance constraint,
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the Lagrangian is:

o0
. m arl—a k 7
Lyse =By E At,tﬂ'{ps,tﬂAs,tﬂ'(Us,t+st,t+j1) Lysiv = WspriLastrs — Poypjlstr
=0

+ Q i (Fs,t—i-j N Kjf Fs,t+j—1 Hfl ) B Fs,t—i—j—lel
ER ) s,t+7 t+j t+j
Py P Py : !

Fi iy Foiyj1- o
T Vasittj (Qs,t+j ( L — Hitﬂsijﬂtﬁj - wplz,tJrj[s,tJrj
Py Piyj1
(A.54)
Differentiating this Lagrangian with respect to the five choice variables—Lg s+, s+,

js,t; K4, and fs;—and setting each derivative equal to zero delivers the following

first-order conditions:

Wst = (1 - Oé)pg?tAs,t(Us,th,tq)aL;(;t (A.55)
Vit <(51,s + 52(Us,t - 1)) = Oép??tAs’t(U&th,t,l)aichll;?t[ <A56)
plz,t + wVQ,s,tplscyt = Vst <A57)

Vst = BN {apitHAs,tHKg,iluthLé;?;H + (1 — 5(U5,t+1)> V17s,t+1:| (A.58)

Qsi(l+12,4) = EtAt,tJrlH;_ll [1 + "'if;tHQs,tH(l + V2,s,t+1):| (A.59)

Definitions of M, ,, and M, ;. We define the investment and financial wedges in

terms of the Lagrange multiplier v5 ,; on the loan-in-advance constraint:
Mg =1+ Y, (A.60)

MQ,s,t =1+ Vo,st <A61)
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These definitions immediately imply:

Ml,s,t —1 o 77Z”/2,s,t
M2,s,t -1 Vo st

— (A.62)

From the investment condition (A.57), we obtain vy, = pb, M ;. Substituting
this relationship into (A.56) and (A.58), and replacing 1 + vo 5, with My, in (A.59),
yields the compact first-order conditions (6)—(10) presented in the main text. When the
loan-in-advance constraint is slack (v55; = 0), both wedges collapse to unity (M s; =
Ms s = 1) and these conditions reduce to standard frictionless asset-pricing relations.
When the constraint binds (2 > 0), M; s, acts as an investment wedge that raises
the effective cost of capital, while M, operates as a financial wedge that depresses
bond prices below their frictionless level. Because both wedges are driven by the single

multiplier v 4, their ratio is pinned down by the financing parameter .

A.5.1 Capital Good Producers

In each segment s € {L, H}, a representative competitive capital goods producer trans-
forms final output (investment) into new installed capital. The capital producer pur-
chases I, units of the final good and converts them into js,t units of effective new

capital according to:

KT s

L, = [1 — Su(Lay/Tor 1) }I&t, Su(x) = S (@ — 12, (A.63)

where the function Ss(-) represents a convex adjustment cost that penalizes deviations
of investment growth from its steady-state rate.
The capital stock in segment s accumulates according to:

Kst == (]. — 6s(us’t))Ks7t_1 + js,ta <A64>

)

where 0,(us¢) is the depreciation rate, which depends on the utilization rate wu,; chosen
by wholesale firms.
Let p';t denote the real price of installed capital in segment s (Tobin’s ¢). The

capital producer earns real dividends equal to:

divk,s,t = p];,t |:]- - Ss(]s,t/]s,t—l)] Is,t - ]s,t- <A65>
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The capital producer selects {/s:} to maximize the expected present discounted

value of dividends, discounted at the household’s stochastic discount factor:

o0 ]S )
max [, Z At tvj {p’im [1 - Ss<[ o )] Isj — s,tﬂ} . (A.66)
j=0

{Is,+} st+j—1

The first-order condition with respect to I is:

KT s [5 2 [5 Is
U a1 (1) e (1) ()

s

I I 2
+ E; | Ay t+1 pl;t+1 "ﬁs(L—’P1 - 1) (ﬂ> )
) 5 ) 157,5 ]

for s € {L, H}. The left-hand side represents the marginal cost of one unit of invest-
ment (the price of the final good, normalized to unity). The right-hand side captures
the marginal benefit: the current-period value of new capital net of the adjustment
cost, plus the expected future saving in adjustment costs that results from raising
today’s investment.

Aggregate investment across both segments is:

It = [L,t + IH,t‘ <A68)

A.6 Fiscal Authority

The government purchases an exogenous and stochastic quantity of final goods Gy
each period. It finances this expenditure through a combination of lump-sum taxes
T;, remittances from the central bank 7Tp,, and the issuance of long-term nominal
government bonds, maintained at a fixed real stock bg. Let Q B+ denote the market
price of a government perpetuity with geometrically decaying coupons at rate x? €
[0,1], and let bg be the fixed real stock of government bonds outstanding in every

period. The government’s flow budget constraint in real terms is:
Gy 4+ 10 ' =T, + Ty + Qpube (1 — w717 (A.69)

The left-hand side records expenditures on goods plus the face value of maturing

bonds. The right-hand side captures tax revenue, central bank remittances, and the
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proceeds from newly issued bonds net of the rolled-over portion of the existing stock.
The transfer Ti,,; is determined endogenously by the central bank’s balance sheet and

remittance rule described in the monetary authority block.

A.7 Aggregation and Exogenous Processes

Exogenous processes. The model features both segment-specific and aggregate ex-
ogenous driving forces. For each segment s € {L, H}, productivity and the financial

tightness parameter evolve as AR(1) processes in logs:

In As,t = PAs In As,t—l + SA,s€A, st (A70)
N6, = (1 — pg) Inb + pgIn b1 + So.s€0,5- (A.71)

Aggregate government spending obeys:
InG; = (1—pg)nG+ pgInG;_; + SGEGt- (A.72)

The supply of government bonds is strictly fixed at the parameter b.
The maturity parameters for private and public bonds follow segment-specific and

aggregate AR(1) processes in logs, respectively. For s € {L, H}:

In M;it = (1 — pkf) In Msf -+ Pkf In Msf,tfl + Skf,sekf,s,t) <A73>
In M) = (1 — po) In M + piyy In M} | + sppens. (A.74)

The coupon decay rates on long-term private and public bonds are derived from the

corresponding maturities:

1 1
fo_1_ b_ 1.
Kse =1 Vi and K/ =1 T

st

(A.75)

All innovations €.; are drawn from standard normal distributions, with the corre-
sponding s. parameters scaling the standard deviations of the shocks. Autoregressive

coeflicients are restricted to the interval [0, 1).

Final output aggregation. Outputs from both segments are combined into final

output via a CES aggregator with segment weights ({1, (y) and substitution elasticity
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My:

1 my—1 1 my—1 77,;731
. Ny Ny Ny ny
Yi=|C" Y +C Yy, . (A.76)

We normalize the steady-state aggregate price level to unity (P, = 1), which imposes

the following restriction on relative segment prices ps; = P/ P
1=¢ p;ny + Cu Pllr;:y (A.T7)
The demand allocation across segments (the expenditure share) satisfies:
Yie=CGYep,  se{L H}. (A.78)
Market clearing. Bond markets clear for government bonds:
bg = bry+ by + b, (A.79)
where aggregate government bond holdings by intermediaries are b, = by + bgr .

Intermediary balance sheets. Each type-s intermediary’s balance sheet (expressed

in real terms) satisfies:
Qs,tfs,t + QB,tbs,t + résy = ds,t + Nt ERS {L7 H} (A80)
The evolution of aggregate net worth in each segment is:

Nst = Unt_l (Rf} - Rit—l)@s,t—lfsﬂf—l + (Rf - Rit—l)QB,t—lbs,t—l

(RS = R rea + Ry nge | + X, se{LHY. (A81)

The leverage constraint (which binds in equilibrium) restricts the total risk-weighted

assets of each intermediary type:

Qs,tfs,t + As QB,tst = ¢s,t Nty ERS {L7 H} (A82)
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Aggregate reserves, net worth, and deposits are the sums across segments:

rey =Ter; + ey,
Ny =Np:+ NHg,

di =dpy +dpg.
Resource constraint. The economy’s aggregate resource constraint is:
Y; == Ct + [t + Gt,

where total investment is Iy = I ; + I ;.
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Appendix B Equilibrium Conditions

Notation. The economy has two segments, Low vs. High maturity gap, indexed by

s € {L, H}. Expectations are E;[-].
Households
1 1
- BE|—|.
M=o, P t{CM - bCJ

Xs Liy = pemrssy, s €{L,H}.

Rf Et [At,t+1 Ht_-i}l] — 1

dL,t B Wy e RdL,t "
dH,t N 1-— Wy R?Z{,t ‘

(R = wy (RE) ™™ + (1 — wy) (RE,) ™.

Apesr = BEEL

Kt
Financial Intermediaries
1+x! s
RF, = 2 Q L e {L, H}
' Qs,tfl
! Q
Bjt—1

Qs,t =1—-o0 + 095715 ¢s,t7 S € {L, H}

>\s,t

B [Aen Quena Tty (R = RE)) = 175
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QSJ, S € {L, H}

(B.1)

(B.2)

(B.3)



>\s,t
1+ Mgy

]Et [At,t-‘rl Qs,t—H Ht:_ll (Rg_l - Rit)] = gs,t Asv

se{L,H}.

E, [At,t—l—l Q141 Ht_+11 (Rl’e — Rit)} =0, se{L, H}.

Ot Gsp = (14 Ao) Eq [At,t+1 Qg1 Ht_+11 Rit} ) se{L,H}.

Labor Market

Labor Unions

w* o €w fl,s,t
ot €w — 1 f2,s,t’

se{L,H}.

Jist = mrsgwe Ldt+¢wEt[Att+1Hst+1H f15t+1} ;

—1 yp(1—€w)y
Fosw =055 Ly G B Mpia T T fo ]

Aggregation

Le;= L% 0" se€{L,H}.

s,t st’

Li=Lps+ Luy.

w* —€w
wo s,t € Yw €Ew
Us,t_(1_¢w)< ) +¢stui)iHst 1 wstwst 1Ust 15

ws,t

W = (1= @) (W) ™ + oy, I Tyl e
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se{L,H}.

se{L,H}.

se{L,H}.

se{L,H}.

(B.11)

(B.12)

(B.13)

(B.14)

(B.15)

(B.16)

(B.17)

(B.18)

(B.19)

(B.20)



Production

Retail Firms

* €p Tist
= = L H}. B.21
ps,t €p — 1 IQ,s,t, s € { ) } ( )
T1 st = pZ?t }/;7,5 + ¢p ]Et |:At,t+1 H?:t—i-l H;:pﬁyp xl’S’t+1i| y S € {L, H} (B22)
Taoe = Yoo 4 G B A TN TG P 0| se LY. (B.23)
Wholesale Firms
VI = Agy (ug o Kopor)® (LE)', se{L,H}. (B.24)
Wy = pIy(1 — @) Agy (s Kop1)* (LL,)77, se€{L,H}. (B.25)

pZtMl,s,t <51,s + 52(“8,7& - 1)) = apg?t As,t (us,th,t—l)a_l (Lg,t)l_aa s € {La H}

(B.26)
k . m a—1  « d 11—«
ps,tMl,S,t - Et At7t+1 (aps,tJrlAS,H-l Ks,t Us 141 (Ls,t+1>
se{L,H}.
)
+ <1 - 50,s - 51,s(us,t+1 - 1) - g(us,t—l—l - 1>2) p];,t+1M1,s,t+1>] )
(B.27)

QoiMae = Be[ At T4 (14 KLy Qun Mo )|, s {LHY.  (B.28)

Ml,s,t -1 o

— = L, H}. B.29
v it IR X0} (B.29)
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Ok Dy = Que(for = K, fourn 1), s € {L,HY. (B.30)

) 5
Koo=1,+ (1 — Gy — Ors(ugy — 1) — Ez(u&t _ 1)2>KS¢_1, se{L,H}. (B.31)

Kt - KL,t + KH,t' (B32)

Capital Producers

T s [s 2
f,=[1-"5L t 1) |5,  se{L H. (B.33)
’ 2 ]s,t—l ’

2
RJs [St [st [st
1 — k 1 _ i I _ 1 _ s i _ 1 i
p&t < 2 ([s,tl ) /{L ([s,tl ) ([57151))

(B.34)
Lo L1\’
+Et At,t-i‘lp];t—l—l/{fﬁ - —1 —_— s S € {L, H}
’ Is,t Is,t
It - IL,t +]H,t' (B35)
Government

Gy + 11 b = Ty + Ty + Qpabe <1 R H;1>. (B.36)

Central Bank and Monetary Policy
QB,tbcb,t = Teé;. <B37)
Ty = (1 4+ K2Qp ) T b1 — RIE T ey (B.38)
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mR"=(1-p)InR" +p, In R,

(B.39)

+ (1 —p) [gbﬂ(ln II, = InIl) + ¢y (InY; — In Y;_l)] + 5761
R[® = RI" 1 (B.40)

Aggregation, Price System, and Market Clearing
Yir =G5 Ytp;fy, se{L, H}. (B.41)
YVii=Yve,  se{L H} (B.42)
Ug,t = (1 - ¢p)(p:,t)_6p + pr HZ} Hs_}fi” Ug,tflv s € {La H}- (B-43)
1= (1 - fbp)(p:,t)l_Ep + ¢p H;Z,)t_l sz(jfgp)v S {L7 H}~ (B'44>
I, = II, ( Pat ) ., se{L H}. (B.45)
Psit—-1
1 my-l PR e

vi- [ G | (5.46)
Qsifst +Qpibst +1ess = dgy + Ny, se{L,H}. (B.47)
Qs,tfs,t + As QB,tbs,t == (bs,tns,t; s € {L7 H} <B48)
Ngt = UH)f_l <(R5F:t - Rit—l) Qs,t—lfs,t—l + (RtB - Rit—l) QB,t—lbs,t—l ( )
B.49

+ (RS, — Rit_l) rési—1 + Rit_l nsﬂg_l) + X, se{L, H}.

"1Combined with (B.12), this implies R, = R[® = R}" for s € {L, H}, as stated in the main text.
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be = by + bays-
by =brt + bpy.
Jo=Tri+ fu
dy = dp, + dy.

Ny =MNri+ Ny
Y, =Ci+ I, + G,.
reg=reps+regy.
RN =kl,+Q.}, se{L H}.

LB _ b -1
Ry = ki + QB,t'

Exogenous Processes (Shocks)

In As,t = PA,s In As,t—l + SA,sEA sty s € {La H}

InG; = (1 - pg) InG+ pcInGy_1 + sg EGit-

In es,t = (1 - p@) In és + Po In 93,7&71 + 50,5 €0,s,t) ERS {LJ H}

bevt = (1 — pp)bep + pobebi—1 + SpEp s
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(B.50)

(B.51)

(B.52)

(B.53)

(B.54)

(B.55)

(B.56)

(B.57)

(B.58)

(B.59)

(B.60)

(B.61)

(B.62)



Returns and Spreads

returnit =InRl,—InR?, |, se{L,H}.
return), =In R} —InRY, |, se{L,H}.
Spreadzyt =1In Ri’tF —1In Rf,t, se{L,H}.
Spread’, = In RIP —1n RY,, se{L,H}.

returnfz =In R, —InR/, se{L,H}.

Real Rates
T =WmRN —InIl,,,  se{L H}
b =InRP” — InTl,y,.
Welfare
Lyt Ly}
W, =In(C;, —bCy_y) — — — =~ BEAW,iq].
t H( t t1) XLl_H7 XHl_H7 5 t[ t+1]

Maturity Gap and Market Values

In M/, = (1= pg) In M + prp In M7, |+ sip g se{L, H}.

In Mtb = (1 — pk:b) In Mb + Pkb In Mf,l + Skp Ekb,t-

1
/ifyt_l——f, se{L,H}.
s,t
1
/ﬁ?? =1 — ﬁg’
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(B.63)

(B.64)

(B.65)

(B.66)

(B.67)

(B.68)

(B.69)

(B.70)

(B.71)

(B.72)

(B.73)

(B.74)



M!,t [t Qsp+ M by Qpy + M e,
mgapst =

— M, se{L,H}. (B.75
fstQst +bst Qpr +1esy ) { S )

MVY, = Qg foyy s €{L,H}. (B.76)
MV = MV, + MV{],. (B.77)
MVY, = Qpy by, se{L,H}. (B.78)
MV} = MV, + MV, (B.79)

The full set of equilibrium conditions consists of 127 equations for 127 endogenous

variables. All equations indexed by s € {L, H} represent two segments (Low and
High).

Households: marginal utility, labor FOCs (s), deposit Euler + aggregation,
SDF.

Financial Intermediaries: returns, €2, portfolio FOCs (s), multiplier link (s).

Labor Market: wage setting (s), wage dispersion and wage evolution (s), em-

ployment aggregation.
Production: retail pricing (s), wholesale block (s), capital producer block (s).

Government and Central Bank: fiscal constraint, CB balance sheet, remit-

tances, Taylor rule, rate setting.

Aggregation and Market Clearing: output/price system, intermediary con-

straints, bond clearing, resource constraint, reserves, long yields.

Exogenous Processes: segment-specific and aggregate AR(1) shocks (produc-
tivity, liquidity, government spending, CB government bond holdings, private

loan maturity, government bond maturity, monetary policy).

74



e Definitions: spreads/returns, real rates, reporting variables, maturity gap and

market values.

o Welfare: recursive welfare.

These comprise 127 equations for the 127 endogenous variables:

{Ct,LnLLt,LHanSLt,mTSHt,RLt7RHt7Rf,At,t+17Ht7HL,t,HH,t,Yt,Gm

Qris Qe QBts fres [ty 10, b, be diy di g, digg, m, g, npg, RY, Ry, Ry RS, Ry

¢Lt;¢Ht7MVt vMVI{t’MV}];t’M‘/;tbaMVLt’MVHtvat’wHt’thvatvLLtaLHt7
pz,t,p}‘q,t, LthHthLbAHtaKtaKLtaKHtauLtathamethaMlLt;MlHtaMZLtaM2Hta

ILt>[HtaILtaIHbItaeLtathaRLB RLt ,RH“T@LtJ’th,T’et,

e, 2r, QH,tapT,tapﬁta ALt Aty J1,nas J1m 8, fo.ne fome, Uf,t, ’Ujuita L1,L,ty L1,H,t, L2,Lt) L2,Ht,

ULt?”Ht?Iiit?KHt?ﬁt?MLt?MHt7Mtb7mgapL,tamgapH,taﬂach,nWt,bcb,tuf}:,tvflz,t?

fb

r / / b b Jb b b
by, returny ,, returny ,, returny ,, returny ,, returny , returny ., Spready ,, Spready ,,

S’p?“eadL N Sprea/de7t7 YL,ta YH,t7 DLt pH,t}
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Table 5: Calibrated Parameters: Standard and Aggregate

Param. Value/Target

Description

Household € Technology

B 0.995

b 0.70

n 1

@ 0.33

do 0.025

01,5 (endogenous)
02 0.01

€ps €w 11

Dw 0.75

Op 0.75

o 0.95

) 0.80

K1 2.00

Xs (endogenous)
Tps Yw 0

I 1

nd 5

Wy 0.65

My 1.5

Fiscal & Central Bank
G/Y 0.22

B/Y 3.20

B,/Y 0.24

Mb 40

Kb 1—1/40
Monetary Policy

Pr 0.80

o 1.50

Oy 0.00

Sp 0.10

Aggregate Shock Processes
PG, SG 0.95, 0.01
Pbs Sb 0907 0.10
Prby Skb 0.95, 0.01

Discount factor

Habit formation

Inverse Frisch elasticity

Capital share in production

Steady-state depreciation rate

Linear utilization cost; pinned by us = 1 in SS
Utilization adjustment cost

Elasticity of substitution (goods & labor)
Wage rigidity (Calvo)

Price Stickiness (Calvo)

Intermediary survival prob.

Loan-in-advance constraint

Investment adjustment cost

Labor disutility scaling; pinned by L? = 1 in SS
Price and wage indexation

Steady-state (gross) inflation

Elasticity of substitution (between deposits)
Deposit preference weight

CES elasticity of substitution (between segments)

Government spending share

Steady-state debt-to-GDP (4 x 0.80)

CB government bond holdings (4 x 0.06)
Target maturity: government bonds (quarters)
Decay rate: government bonds

Interest rate smoothing
Response to inflation

Response to output growth
Monetary policy shock volatility

Government spending
CB government bond holdings
Gov. bond duration shock

Note: Parameters marked “(endogenous)” are calibrated according to steady-state normalizations

(us =1 for 0y s; L% =1 for x,).
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Appendix C Empirical analysis

Table 6: Description of the variables

Variable

Unit and
Frequency

Data
Source

Description

Dependent and core variables

Loan
growth

Maturity
gap

Monetary
policy
shocks:
Target
and QT

Percentages,

monthly

Years, quar-
terly

Basis
points,
monthly

AnaCredit

ECB Su-
pervisory
Reporting
data

EA-MPD
(Altavilla
et al.
(2019))

Computed from the (recognized) outstanding loans re-
ported in AnaCredit, where the counterparty is a euro
area non-financial corporation. Aggregations are done at
the bank-month—economic activity of the counterparty
(NACE sector) level.

The maturity gap proxy is calculated based on the fu-
ture cash flows, both inflows and outflows, reported by
euro area banks in template COREP C66.01 — Maturity
Ladder. Cash flows are reported in 21 maturity buckets.
The maturity of inflows and outflows in each bucket is
proxied by the bucket’s midpoint (for example, 1.5 years
for flows in “Greater than 12 months and up to 2 years”).
A maturity of 15 years is assigned to cash flows allocated
to “Greater than 5 years"!. The maturity-weighted dif-
ference between inflows and outflows is scaled by the
bank’s total assets (from the FINREP template FO1).
Conventional and unconventional monetary policy
shocks refer to the "Target" and "QT" shocks, respec-
tively, as defined by Altavilla et al. (2019). These
are computed as the rotated factors explaining high-
frequency changes in Overnight Index Swap (OIS) rates
around monetary policy events (i.e., between the press
release of the ECB monetary policy decision and the end
of the ECB President’s press conference). The Target
shock is scaled to yield a unit effect on the one-month
OIS rate. The QT shock is scaled to yield a unit effect
on the ten-year OIS yield.

Unfortunately, the Maturity Ladder does not provide a further breakdown of cash flows that settle beyond five years. Therefore, we

had to assign a default maturity value of 15 years to the "Greater than 5 years" bucket, an approach consistent with previous studies

(e.g., Coulier et al. (2024)).

This assumption is a limitation of our maturity gap measure, as it might cause inaccuracies in the gap

distribution across banks. In the worst case, this could misclassify banks with high maturity gaps as having low maturity gaps, and
vice versa. However, we are reassured by two key factors. First, the results do not change significantly when we modify the default
value (testing for 5, 10, 20, or 30 years). Second, the banks at the tails of our maturity gap distribution (those with the highest or
lowest gaps) do indeed have business models that imply a large imbalance between very short-term and long-term cash flows. Hence,
we believe our measure still captures valuable information on the cross-sectional differences among banks regarding their exposure
to long-term yields.
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Table 7: Description of control variables

Variable Unit and Data Source Description
Frequency
Controls
Bank size No unit (log), ECB Supervi- Defined as log(Total Assets). Total Assets are the
quarterly sory Reporting carrying amounts sourced from template FO1 of
data FINREP.

Non- Percentages, = ECB Supervi- Defined as non-performing loans over total loans.

performing  quarterly sory Reporting Only loans granted to the non-financial private

loan (NPL) data sector (i.e., non-financial corporations and house-

ratio holds) are considered in both the numerator and
the denominator. The carrying amounts are
sourced from the FINREP template F18.

Liquidity Percentages, = ECB Supervi- The liquidity coverage ratio is sourced from the

coverage quarterly sory Reporting COREP template C76. Banks report this value

ratio (LCR) data in line with the definition outlined in Article 4(1)
of the Delegated Regulation (EU) 2015/61.

Profitability: Percentages, ECB Supervi- Defined as Total Profit/Loss over Total Assets.

Return on quarterly sory Reporting The numerator is sourced from the FINREP tem-

assets data plate F02 and adjusted such that it represents the
four-quarter trailing sum of profits (i.e., a year-on-
year measure). The denominator is sourced from
FINREP template FO1.

Capital: Percentages, = ECB Supervi- Defined as the CET1 capital over the total risk

Common quarterly sory Reporting exposure amount (i.e., risk-weighted assets). This

Equity Tier data value is reported in COREP template C03, in ac-

1 (CET1) cordance with point (a) of Article 92(2) of the

ratio CRR.

Leverage Percentages,  ECB Supervi- Defined by the regulator as the Tier 1 capital

ratio quarterly sory Reporting amount over the total leverage ratio exposure

data

measure. We use the fully phased-in definition.
The denominator includes on-balance sheet assets,
securities financing transactions, derivatives expo-
sures, and other off-balance sheet items, net of ex-
emptions (e.g., intragroup exposures, promotional
loans,...). The leverage ratio is sourced from the
COREP template C47.
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Table 8: Description of additional control variables

Data Source

Description

Variable Unit and
Frequency

Controls

Loan-to- Percentages,

deposit ratio quarterly

Deposit ra-  Percentages,
tio quarterly

ECB Supervi-
sory Reporting
data

ECB Supervi-
sory Reporting
data

Defined as the total loans to the non-financial pri-
vate sector (i.e., non-financial corporations and
households) divided by the total deposits from the
non-financial private sector. The carrying amount
of loans is sourced from the FINREP template
F18, summing the amounts reported under the
different accounting rules (i.e., at fair value and
amortized cost). The carrying amount of deposits
is sourced from the FINREP template F8, which
sums the amounts reported under the different ac-
counting rules.

Defined as the total deposits from the non-
financial private sector (i.e., non-financial corpo-
rations and households) divided by total assets.
The carrying amount of deposits is sourced from
the FINREP template F8, summing the amounts
reported under the different accounting rules. To-
tal Assets are carrying amounts sourced from tem-
plate FO1 of FINREP.
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Figure 11: Analysis of bank lending responses to a target shock, comparing high and low
maturity gap banks - Full sample

IRF: Target Shock — Bank Lending of High Maturity Gap Banks IRF: Target Shock — Bank Lending of Low Maturity Gap Banks

W—\/\/\/\/\M

0 5 10 15 20 25 0 5 10 15 20 25
Horizon (Months) Horizon (Months)

S e -

Effect on Loan Growth (in %)
2
1
Effect on Loan Growth (in %)
2
1

‘ —— High maturity gap 68th percentile 90th percentile ‘ ‘— Low maturity gap 68th percentile 90th percentile ‘

(a) Response of lending from high maturity — (b) Response of lending from low maturity
gap banks to target shock gap banks to target shock

IRF Difference: High — Low Maturity Gap

1]

S

£

~

s

3

5 5
c

()

o

-

c

o

[0

S 0

s

£

[a]

3

i
-54

T T T

0 5 10 15 20 25
Horizon (Months)

’— High - Low Effect 68th percentile 90th percentile ‘

(c) Difference in bank lending response between banks with high vs low
maturity gap under a target shock

80



Figure 12: Analysis of bank lending responses to a QT shock, comparing high and low
maturity gap banks - Restricted sample
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Figure 13: Analysis of bank lending responses to a target shock, comparing high and low
maturity gap banks - Restricted sample
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