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Abstract

We provide evidence that a weak banking sector has contributed to low productivity
growth following the European sovereign debt crisis. An unexpected increase in capital
requirements for a subset of Portuguese banks in 2011 provides a natural experiment
to study the effects of reduced bank capital adequacy on productivity. Affected banks
respond not only by cutting back on lending but also by reallocating credit to firms in
financial distress with prior underreported loan loss provisioning. We develop a method to
detect when banks delay loss reporting using detailed loan-level data. We then show that
the credit reallocation leads to a reallocation of production factors across firms. A partial
equilibrium exercise suggests that the resulting increase in factor misallocation accounts
for 20% of the decline in productivity in Portugal in 2012.
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1. Introduction

Financial crises often leave behind a weakened banking sector. A weak banking
sector can stifle the post-crisis recovery when banks become impaired in their
ability to channel resources to the most productive firms in the economy.
The Japanese banking system following the crash in the 1990s is often cited
as an example of this phenomenon as Japanese banks are thought to have
continued lending to nearly-insolvent ‘zombie’ firms, crowding out lending
to more productive firms. With Europe following the Japanese pattern of
a prolonged economic slump, the question of whether weak banks impede
economic recovery arises with new urgency.

Existing research has not been able to establish a credible causal chain
from a weak banking sector to adverse effects on productivity and growth.
While much research in recent years has focused on frictions in the banking
system limiting the overall supply of credit to the economy, little attention has
been paid to how these frictions affect the composition of credit supply. At the
same time, a growing body of evidence has highlighted the link between factor
misallocation and slow productivity growth but not linked the increase in factor
misallocation to an increase in credit misallocation induced by frictions in the
banking system.

In this paper, we show that a weak banking sector has contributed to a
slowdown in productivity in the aftermath of the European sovereign debt
crisis. To establish this causal chain, we exploit an intervention by the European
Banking Authority in 2011, which caused a subset of banks to be below the
regulatory capital standards. We show that affected banks respond to their
diminished capital adequacy by distorting their lending choices at the micro-
level driving a misallocation of production factors across firms which aggregate
up to a negative effect on productivity at the macro level.

We establish the first link in the causal chain by exploiting quasi-
experimental variation in banks’ capital requirements. The European Banking
Authority (EBA) in 2011 unexpectedly announced that a subset of European
banks had to meet certain capital ratios by mid-2012, which substantially
affected a subset of Portuguese banks. Our exposure definition exploits both
eligibility, which was based on a bank size cut-off, and the severity of the capital
shortfall, which was determined by prior sovereign bond holdings.? As long as
banks made a credible attempt to comply with the EBA requirements, the

1. See for example Hoshi and Kashyap (2015) on the parallels between Japan and Europe.

2. Defining exposure only based on eligibility would imply that we compare big and small
banks. In addition, this approach would reduce statistical power since not all eligible banks
were affected by the EBA exercise. We confirm that both groups of banks, based on our
exposure definition, are balanced on observables (though some moderate size imbalance
remains) and that sovereign bond holdings do not follow differential trends prior to the
EBA announcement, which could be correlated with differential trends in credit supply.
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Portuguese government would step in at the compliance deadline to make up
any remaining capital shortfall. All exposed banks received a capital injection at
the EBA deadline, which allowed them to comply with the EBA requirements.

We complement the quasi-experimental variation in banks’ capital
requirements with a method to detect the delaying of loan losses. Following
European regulation, the Portuguese central bank since 2005 required all banks
under its supervision to report loan impairments in consolidated statements
according to the incurred loss model prescribed by the international accounting
standards (IAS).> When the sovereign debt crisis hit the Portuguese economy
in 2011/2012, banks faced a drastic deterioration of loan quality. Under
the IMF-EU assistance program and aware of this likely development, the
authorities designed and implemented a suite of supervisory actions aimed
at assessing the impairment amounts recorded by the eight largest banking
groups.* Overall, almost 4 billion euro of underreported impairment losses
were detected and had to be accounted for by banks as a result of these
inspections. Throughout this period, and until 2015, the Portuguese central
bank kept in place a rule that establishes provisions for non-performing loans
reported in banks’ individual statements.? This rule ties the size of provisions,
which are relevant for tax purposes, to the time a loan has been behind
on repayment. Importantly, the supervisory rules required banks to deduct
from own funds the difference between the sum of provisions computed on
an individual basis and impairments from the consolidated accounts. Thus,
any bank deliberately underestimating impairments reported under IAS39 in
its consolidated statements would not want to show a high disparity relative
to the provisioning for non-performing loans. Therefore, we conjecture that
banks underestimating the recognition of impairment losses under IAS 39 have
incentives to also underreport overdue loans, thereby delaying the record of
provisions in individual statements.

Our main result, which establishes the first link in the causal chain, is that
exposed banks respond to higher capital requirements not only by cutting back
on lending but also by reallocating credit to a subgroup of distressed firms

3. On the balance sheet, impairment losses mark down the value of the asset and reduce
banks’ capital.

4. For more information, see “Special inspections program results": https:
//wwwu.bportugal .pt/sites/default/files/anexoscombp20111216_en.pdf; “On-site
inspections programme on exposure to the construction and real estate” https://www.
bportugal .pt/sites/default/files/anexoscombp20121203_en.pdf, “Credit portfolio

impairment review exercise confirms the resilience and robustness of the national banking

system regarding regulatory own funds": https://www.bportugal.pt/en/comunicado/
credit-portfolio-impairment-review-exercise-confirms-resilience-and-robustness-national
and “Results of the business plan analysis carried out on the banking

system’s main clients (ETRICC 2)": https://www.bportugal.pt/en/comunicado/
results-business-plan-analysis-carried-out-banking-systems-main-clients-etricc-2.

5. Loan loss provisions are a standard accounting adjustment made to a bank’s loan loss
reserves included in the financial statements of banks.


https://www.bportugal.pt/sites/default/files/anexoscombp20111216_en.pdf
https://www.bportugal.pt/sites/default/files/anexoscombp20111216_en.pdf
https://www.bportugal.pt/sites/default/files/anexoscombp20121203_en.pdf
https://www.bportugal.pt/sites/default/files/anexoscombp20121203_en.pdf
https://www.bportugal.pt/en/comunicado/credit-portfolio-impairment-review-exercise-confirms-resilience-and-robustness-national
https://www.bportugal.pt/en/comunicado/credit-portfolio-impairment-review-exercise-confirms-resilience-and-robustness-national
https://www.bportugal.pt/en/comunicado/results-business-plan-analysis-carried-out-banking-systems-main-clients-etricc-2
https://www.bportugal.pt/en/comunicado/results-business-plan-analysis-carried-out-banking-systems-main-clients-etricc-2
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whose loan loss provisions banks had been underreporting prior to the EBA
announcement.% In contrast, exposed banks do not increase credit to distressed
firms that are not underreported. These results are estimated in a difference-
in-difference design, in which we compare changes in credit from exposed and
non-exposed banks to the same firm. We show that this credit reallocation is
unlikely to be driven by increased credit demand from underreported firms.
Exposed banks change their credit allocation only in the period between
the EBA announcement and the EBA deadline. Firm-level shocks driving up
credit demand would hence have to match the exact timing of the regulatory
intervention to be able to account for our results. Moreover, given that we
compare changes in lending to the same firm, firm-level shocks would have to
drive up credit demand at exposed but not at non-exposed banks. To lend
further credibility to our results, we show that underreported firms borrowing
from exposed and non-exposed banks do not have diverging pre-trends in credit
or liquidity, that observable measures of firm quality are not correlated with
the borrowing share from exposed banks, and that our results are robust to
controlling for relationship characteristics such as whether the bank is the main
lender.

A natural explanation for the observed changes in credit composition is that
the EBA intervention heightens distorted lending incentives for exposed banks.
The first lending incentive is driven by exposed banks attempting to delay the
recognition of loan loss provisions and presumably also of impairment losses
with implications for capital. We show that banks had been underreporting
overdue loans with the onset of the European sovereign debt crisis in 2010.
This underreporting also locks banks into a vicious cycle with financially
distressed firms whose loan loss provisioning have not yet been fully accounted
for on banks’ financial statements. Cutting lending to an underreported firm
runs the risk of pushing that firm into insolvency, which would force the
bank to recognize previously underreported losses. The capital requirements
imposed by the EBA give exposed banks an additional reason to avoid capital-
reducing losses and to roll over loans to underreported firms. Consistent with
this incentive to delay losses, we find that exposed banks sharply increase
the amount of underreporting for the duration of the EBA intervention. The
second lending incentive arises as exposed banks gamble for the resurrection of
distressed borrowers in anticipation of the government bailout.

We establish the second link in the causal chain by showing how the changes
in credit composition affect the firm-level use of production factors. We first
run a firm-level version of our firm-bank specification to confirm that firms
do not undo the firm-bank level credit shocks by substituting among different
lenders. In the next step, we estimate the effect of the credit shock on factor

6. Underreporting in this context is defined as delay in recording non-performing loans,
which implies delay in recording loan loss provisions under Notice 5/95 and should not be
interpreted as misreporting of losses.
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use by instrumenting for the firm-level credit shock with the firm-level pre-
intervention borrowing share from exposed banks. The credit shock, which is
positive for underreported firms and negative for all other firms, has a large
and significant effect on the use of labor, capital, and intermediate inputs. A
one euro change in credit supply leads firms to adjust their labor spending
by 16 cents, their investment spending by 40 cents, and their spending on
materials and services, which capture intermediate inputs, by 14 cents and 29
cents respectively. In addition to these intensive margin effects, we find that
the credit shock significantly decreases the likelihood of underreported firms
exiting, while increasing the likelihood of exit for all other firms.

In the final step of the causal chain, we show that the changes in firms’ factor
use matter for aggregate productivity. Following Petrin and Levinsohn (2012),
we decompose total productivity growth into firm-level growth rates of TFP
and a term that captures how efficiently production factors are allocated across
firms in the economy. This decomposition allows us to map our cross-sectional
firm-level regression results into aggregate productivity growth. Based on these
partial equilibrium estimates, the EBA intervention accounts for over 50% of
the decline in aggregate productivity in 2012. This is driven by the fact that the
credit reallocation causes capital to be reallocated to underreported firms with
low factor returns and that the EBA-induced credit crunch reduces factor use
by firms where those factors would have generated a high return. A simulation
exercise suggests that keeping the level of credit unchanged but maintaining
the credit reallocation to underreported firms accounts for close to 20% of the
productivity decline in 2012. This result suggests that the credit reallocation
matters for productivity above and beyond the effect of the credit crunch. We
also show that there are additional productivity losses from negative spillover
effects that underreported firms have on firms in the same industry that do not
borrow from EBA banks.

Our work is related to a growing body of literature that documents how
frictions in the banking system limit the supply of credit to firms using quasi-
experimental variation in bank health (Klein et al. (2002), Khwaja and Mian
(2008), Chodorow-Reich (2014), Amiti and Weinstein (2018)). In particular, our
paper is related to papers using variation in regulatory rules to study effects
on bank behavior (Koijen and Yogo (2015), Gropp et al. (2017)). While we
confirm the finding that banks reduce credit supply in response to changes in
(regulatory) frictions, our primary contribution lies in documenting the effects
on credit composition arising from distorted lending incentives and the resulting
effects on aggregate productivity.

Our paper is also related to an earlier literature on ‘zombie’ lending in
Japan, which has received renewed interest following Europe’s experience since
2008 (see Sekine et al. (2003) for a survey on Japan). One strand of this
literature has provided evidence for an empirical link between weak banks,
measured by the size of their regulatory capital cushion, and lending to
failing (‘zombie’) firms but not established causality (Peek and Rosengren
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(2005), Schivardi et al. (2017), Albertazzi and Marchetti (2010), and Acharya
et al. (2017)). Beyond introducing quasi-experimental variation in bank capital
adequacy to establish causality, we more precisely estimate the extent of
‘zombie’ lending by relying on our underreporting measure instead of measures
of poor firm performance. We show that distorted lending is present only
for the subset of poorly performing firms whose overdue credit had been
underreported by the bank. This implies that estimating the change in credit
across all poorly performing firms would underestimate the extent of ‘zombie’
lending. An additional advantage of our approach is that we show how banks’
underreporting of risk, documented in other contexts for example by Behn et al.
(2016) and Begley et al. (2017), changes who banks allocate credit to.

Our work ties in the ‘zombie’ lending literature with research on the real
effects of this phenomenon. So far, there has been no conclusive evidence on how
costly distorted lending is for the economy. Existing research provides evidence
that the continued existence of ‘zombie’ firms can have negative spillovers on
healthy firms in the same industry (Caballero et al. (2008), McGowan et al.
(2016), and Acharya et al. (2017)). Schivardi et al. (2017) however find no such
effects in ITtaly. We take a much more direct approach and show how credit
distortions drive the misallocation of resources, which in turn lowers aggregate
productivity. In addition, we confirm the existence of negative industry-level
spillovers using a quasi-experimental version of the specification in Schivardi
et al. (2017).

Conceptually, we build on a large literature studying how frictions distort
the behavior of financial institutions. The first mechanism, which we call
delayed loss recognition, is related to a growing research agenda on how banks
manage financial reporting to improve performance when performance metrics
depend on reported figures (Acharya and Ryan (2016), Falato and Scharfstein
(2016)). The lending behavior we document is similar to gains trading which
involves financial institutions selling assets with high unrealized gains while
retaining assets with unrealized losses to boost regulatory capital (Ellul et al.
(2015), Milbradt (2012)). The second mechanism, gambling for resurrection of
distressed borrowers, is related to a large literature on risk shifting or asset
substitution by financial institutions (Jensen and Meckling (1976), Biais and
Casamatta (1999)). In the context of Europe, several papers have documented
behavior consistent with risk-shifting by undercapitalized banks (Acharya and
Steffen (2015), Drechsler et al. (2016), Crosignani (2017), Bonaccorsi and
Kashyap (2017)).

Finally, we contribute to the literature on misallocation by tracing the
causal impact of a policy change on misallocation and aggregate productivity.
The misallocation of production factors has been proposed as a key cause of
low productivity and slow economic growth (Restuccia and Rogerson (2008),
Hsieh and Klenow (2009)). A growing number of papers have suggested that
firm-level financial frictions are an important driver of misallocation (Gopinath
et al. (2017), Moll (2014), and Midrigan and Xu (2014)). However, there has
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been a lack of quasi-experimental studies providing evidence of such a causal
channel. We fill this gap by showing that bank-level frictions affect financing
conditions for firms, which in turn drive the misallocation of production factors.
We hence provide evidence of direct channel through which banks contribute
to the misallocation of factor inputs.

The remainder of the paper is organized as follows. Section 2 describes
our method for measuring loss underreporting. Section 3 describes the natural
experiment, the data and our results. Section 4 quantifies the effects on
aggregate productivity. Section 5 concludes.

2. Loss Underreporting: A Tool to Measure Distorted Lending
Incentives

This section provides background on the regulatory environment that governs
the reporting of loan losses in Portugal, describes our methodology for
measuring the underreporting of loan losses, and demonstrates that our
method produces reliable results by showing that underreporting responds to
incentives present in the regulatory rules. We also explain why underreporting
is correlated with distorted lending incentives and provide supporting empirical
evidence.

2.1. Loan Loss Reporting in Portugal

We make use of the rules that regulate the reporting of loan loss provisioning
and loan impairment losses in Portugal to construct our measure of
underreporting. Since 2005, the Portuguese central bank required all banks
under its supervision to report loan impairments in consolidated statements
according to the incurred loss model prescribed by the international accounting
standards (IAS). Under the IMF-EU assistance program that was implemented
in the wake of the sovereign crisis of 2011, the authorities addressed the
underlying deterioration of credit quality with, among other measures, a
suite of supervisory actions aimed at assessing impairments recorded by the
main Portuguese banking groups, which revealed the true dimension of the
problem. Throughout this period, and until 2015 the Portuguese central
bank kept in place a rule that establishes provisions for non-performing
loans reported in banks’ individual statements (Notice 3/95). Provisions
reported in individual statements are relevant for tax purposes. Moreover, the
supervisory rules require banks to deduct from own funds the difference between
the sum of provisions computed on an individual basis and impairments
from the consolidated accounts. Thus, any bank deliberately underestimating
impairments reported under IAS39 in its consolidated statements would not
want to show a high disparity relative to provisioning for non-performing
loans. Therefore, we conjecture that banks underestimating the recognition
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of impairment losses under IAS 39 have incentives to also underreport overdue
loans, thereby delaying the record of provisions in individual statements.

Notice 3/95 ties the size of loan loss provisions to the time a loan has
been behind on repayment. We exploit the detailed reporting of overdue loans
by banks to measure loss underreporting. Banks are required to report the
length a loan has been overdue, as well as the type of collateral, to the
Central Credit Register (Central de Responsabilidades de Credito) at a monthly
frequency.” Banks report the time overdue in discrete intervals, or buckets,
which correspond to the regulatory buckets in Notice 3/95 shown in Figure 1.

We focus on firm-finance loans granted to non-financial firms. Firm-finance
loans tend to have longer maturities than some other credit products, such
as credit cards, and therefore are better suited for detecting overdue credit
underreporting which requires us to track a lending relationship over time.
Firm-finance loans constitute the main loan product for firms and capture
about 36% of the banks’ corporate loan portfolio. As the vast majority of
firms have at least one firm-finance loan with each of their lenders, we capture
almost the entire population of bank-dependent firms in Portugal. Table 11 in
Appendix B presents descriptive statistics on the loans that we use to measure
the underreporting of loan losses. 73% of loans are collateralized and 67% have
an origination maturity above a year.

2.2. A Method to Detect Underreporting of Loan Losses

Our aim is to measure to what extent banks underreport loan losses by
managing the reported time a loan has been overdue. Unfortunately, we cannot
simply compare reported time overdue to the actual time overdue in the data
since banks do not provide identifiers to track loans over time. Instead, we
develop an algorithm to measure the extent of underreporting in each reporting
bucket for all firm-bank pairs at a monthly frequency.

Algorithm We now illustrate the basic version of the algorithm. We
denote the observed loan balance reported in overdue bucket k£ in month ¢
by Biy(t;k) where i denotes the firm and b the bank. We drop the firm-
bank subscripts in the discussion that follows. There are 14 reporting buckets
which correspond to the overdue buckets in the regulatory schedule: k €
{{0},{1},{2},4{3,4,5},...,{30,...,35}}.

The goal of the algorithm is to measure excess mass, a term we borrow
from the bunching literature.® We define excess mass in an overdue bucket k

7. Banks start reporting this variable in 2009.

8. Our set-up differs from the standard bunching setting where the researcher observes
a continuous variable, such as house prices or test scores. In those settings, bunching can
be measured based on excess mass in the observed cross-sectional distribution at points of
particular importance, such as test score cut-offs (see Diamond and Persson (2016), Dee
et al. (2017) or Best and Kleven (2016)). In our set-up, we instead calculate excess mass
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in month ¢, E(t; k), as the lending balance that is reported in a bucket k that
exceeds the lending balance we would have expected to observe in bucket k
based on the amount observed at ¢t — 1. For the first three reporting categories,
which consist of a single month, excess mass is defined as

E(t;k) = B(t;k) — B(t — 1;k —1). (1)

Intuitively, the loan balance we observe in bucket & at ¢ must be the loan balance
that has moved up from the preceding bucket in the previous period. We define
excess mass as the deviation from this identity. For reporting buckets that
consist of several months, we have to adjust this simple formula and introduce
an auxiliary step, which is described in Appendix A.

Table 1 provides a stylized example of the loan data, a monthly firm-bank
panel, with the overdue loan balance reported separately for each bucket. Banks
use three mechanisms to adjust the reported time overdue: (a) they do not
update the reported time, (b) they combine new overdue loan installments
with the existing overdue loan balance and report a (lower) average time
overdue,’ and (¢) they grant new performing credit in exchange for the
repayment of the longest overdue portion of the loan. In Appendix A, we
show that most underreporting is driven by the latter two types of behavior.'®
A potential concern is that the first two patterns may simply reflect cases
in which, each month, the firm repays an overdue installment but a new
one falls overdue. However, in such cases we should observe a reduction
in the performing credit balance. Yet for 70% of observations that feature
underreporting, the performing credit balance remains unchanged. Moreover,
we now present several validity checks that suggest that underreporting
responds to the incentives inherent in the regulatory rules, which is inconsistent
with underreporting being driven by normal accounting practices.

The algorithm is Markovian and only records inconsistencies relative to
t — 1. That is, it does not keep a tally of how far the reporting has fallen
behind the ‘true’ time overdue. This suggests that the algorithm returns a
lower bound of the underreporting of loan losses.

For ease of exposition, the version of the algorithm outlined here does
not take into account flows in the data. Flows consist of additional loan

from repeated observations of the same firm-bank unit and detect discrepancies in observed
reporting for the same firm-bank pair over time. In contrast to the standard setting, we also
have to address the challenge that reported time is not continuous but discretized.

9. According to the regulatory rules, banks should combine new overdue loan installments
with the existing overdue balance but report everything at the longest time overdue, not at
the average.

10. There are two actions that banks can take to reduce reported loan losses that are
not captured by the algorithm. First, banks can swap out all overdue credit for performing
credit. This action will not be captured by the algorithm since there is no more overdue
lending reported. Second, banks could prevent a firm from falling overdue in the first place
by granting loans that allow the firm to stay current on loan repayments.
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installments falling overdue, loan repayments, or loan restructuring and write-
offs. In Appendix A, we describe the full version which incorporates inflows and
outflows in the data. Appendix A also describes extensive robustness checks.!
We run the full version of the algorithm on the set of non-performing corporate
firm-finance lending relationships in 2009-2016.

Validity Checks Given that the regulatory deduction schedule features
several discrete jumps, we would expect banks to do most of their reporting
management in reporting buckets just before a jump (‘bunching’). We test
whether underreporting in fact occurs in buckets just before a jump. Such
responsiveness of bank behavior at the micro-level is evidence that our measure
is indeed picking up strategic behavior.!?

Figure 2a illustrates the intuition of our first validity test. We plot the
distribution of underreported losses across reporting categories for all firm-
bank pairs. We pick loans that have no collateral as an example. Figure 2a
provides suggestive evidence that the amount of underreporting responds to
the increments in the regulatory deduction rate, which we plot as vertical
lines. We can formally test this responsiveness by regressing the amount of
underreporting in a reporting category on the size of the rate increment in
the next higher category. We run this regression separately for each type of
collateral since the regulatory rules differ by collateral type. We describe the
regression specification in detail in Appendix A.

The regression confirms that, for each type of collateral, the amount of
underreporting is statistically significantly higher when there is an increase in
the regulatory rate in the next higher bucket relative to buckets where the
regulatory rate stays constant (see Table 9 in Appendix A). Moreover, we find
that underreporting is higher if the increment in regulatory deduction rate is
higher, suggesting that underreporting responds not only the location of the
jumps in the regulatory rate but also to the size of the increment.'?

Figure 2b shows a natural placebo test. If we regress underreported losses on
the regulatory increments of another collateral type, we should not find positive
and significant coefficients in categories where only the other collateral type

11. We show that we can bound the effect of flows by calculating excess mass for the set
of most restrictive and most permissive assumptions respectively. We show that the bounds
are narrow since credit flows are quantitatively small relative to credit stocks.

12. The algorithm does not restrict excess mass to be zero even when there is no increase
in the regulatory rate in the next higher reporting bucket.

13.  There is one exception where this monotonicity fails: the largest increment for
loans with either real collateral or borrower guarantees, which does not feature more
underreporting relative to the second-largest increment. This non-monotonicity arises
because loans in the reporting category just below the second-largest jump have to
be declared non-performing, which has additional negative effects beyond increasing the
impairment loss. Non-performing loan ratios are a closely watched indicator of bank health
by both the regulator and financial markets giving banks a reason to concentrate their
underreporting in lower reporting buckets.
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features an a jump in the deduction rate. Table 9 in Appendix A shows that
we find negative coefficients for all three collateral types, suggesting that there
is significantly less underreporting when only other collateral types feature an
increase in the regulatory rate.

In Appendix A, we provide an additional validity check which is based on
the sample of single-loan relationships, where we can directly trace the time
a loan has been overdue. As expected, we find that underreporting is most
pronounced in the months when the regulatory rates increases.

2.3. Underreporting as a Tool to Measure Distorted Lending
Incentives

Underreporting of loan losses is a powerful tool to identify lending driven
by distorted incentives. We argue that the underreporting of loan losses
is correlated with two types of distorted lending incentives: the delayed
recognition of losses and risk-shifting.

The incentive to delay losses arises since reported losses reduce the bank’s
regulatory capital position. Existing research has argued that bank shareholders
often resist raising new capital (Myers and Majluf (1984), Admati et al. (2017))
and prefer to find other ways to improve their regulatory capital position. One
such way is to delay the reporting of losses by rolling over loans to previously
underreported firms, even if such loans have negative net present value (NPV).
If a bank cuts lending to an underreported firm, it runs the risk of pushing
the firm into insolvency and having to recognize the entire unreported loss.
In contrast, if the bank rolls over a loan, it avoids the risk of having to mark
down the inflated value of the loan. This lending behavior is similar to gains
trading where financial institutions sell assets with high unrealized gains while
retaining assets with unrealized losses to boost regulatory capital (Ellul et al.
(2015), Milbradst (2012)).

In line with this mechanism, we find that banks delay losses in relationships
that have large uncovered losses in the case of firm insolvency: among firms with
overdue loans, underreported firms have statistically significant lower collateral
values, hold more assets and a higher share of social security and other debt
obligations to the government, which take seniority over any bank debt in
Portugal (see Table 11 in Appendix B).!*

The second type of distorted lending incentives arises due to risk-shifting.
If a bank is sufficiently undercapitalized that it will default in some states of

14. Un-collateralized loans have a more front loaded regulatory deduction schedule making
underreporting more valuable relative to collateralized loans. In addition, to the extent that
banks anticipate having to roll over loans to underreported firms, rolling over loans to firms
whose loans are backed by collateral, which can be sold in the case of insolvency, is less
valuable than rolling over loans where the bank would have to bear the full loss in case of
insolvency.
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the world, bank shareholders start to like gambles. Lending to distressed firms
constitutes a gamble if the states of the world in which those distressed firms
go under are also the states of the world in which the bank itself goes under.
In that case, limited liability protects bank shareholders from losses in these
states. Bank shareholders hence only care about states in which distressed firms
recover, which are likely to coincide with the bank remaining solvent. Such risk-
shifting leads banks to invest in negative NPV projects when these projects
have sufficient variance to present a valuable out of the money call option to
bank shareholders (Jensen and Meckling (1976)).!> Banks simultaneously have
an incentive to reduce reported loan losses on these firms to avoid a potential
monitoring of these loans by financial markets or the financial regulator.

In line with this second mechanism, we find that underreported firms display
higher levels of risk for all levels of profitability relative to firms that have
overdue loans but are not underreported. Panels a and b of Figure 4 plot firm-
level risk measures (sales volatility and predicted default risk based on firm
observables) against firm-level return on equity, residualized on year, industry,
firm age, district and size.

Banks only underreport about half of firms with overdue loans and this
underreporting is very persistent, giving us meaningful variation among firms
with overdue loans (see Figure 3).!% By relying on our measure of underreported
losses, we overcome the challenge that distorted lending incentives do not
necessarily apply to all firms that exhibit observable signs of financial distress or
poor performance. This implies that estimating the average effect for all poorly
performing firms, as done in the existing literature, would underestimate the
true extent of ‘zombie’ lending

Potential Shortcomings We now address two potential shortcomings of
using underreporting to identify distorted lending incentives. First, our measure
of loss underreporting only applies to firms that already have some overdue
loans. It does not capture cases where a bank prevents a firm from falling
overdue by granting loans that allow a firm to stay current on loan repayment.
However, in the time period we study, a large number of firms have overdue
payments in the data (see Figure 3), implying that we capture a large fraction
of lending in the economy.

Another potential challenge is that underreporting may be correlated with
unobserved firm-quality differences and banks may exploit soft information to
underreport firms where continued lending has positive net present value. This
would imply that underreporting does not capture banks inefficiently lending

15. This theory has recently received attention in the context of the European sovereign
debt crisis (Acharya and Steffen (2015), Crosignani (2017)).

16. A variance decomposition confirms that most variation in underreporting is driven by
within-firm rather than by between-firm variation. To obtain this decomposition, we regress
the amount of underreporting on a firm, bank, time and relationship fixed effect. The average
duration of a spell of underreporting is 20 months.
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to failing firms but banks efficiently lending to firms likely to recover. While
our empirical specification, outlined in the next section, relies on comparing
changes in credit to the same (underreported) firm, it is still helpful to address
this point more generally.

First, underreported firms show signs of severe financial distress. These
firms are highly levered, have little cash, and exhibit low profitability and sales
growth. Based on these observables, underreported firms do not look like firms
that are likely to recover soon. We provide additional evidence in the next
section that these signs of financial distress do not appear to be driven by
temporary negative shocks, at least in the period we study. We also show there
is no evidence that underreported firms have significantly better fundamentals
than their non-underreported peers (see Table 11 in Appendix B).

Second, we compare long-run outcomes for underreported and non-
underreported firms. In Figure 13 in Appendix B, we plot the path of exit,
sales, return on assets and the fraction of loans overdue from the year in which
the firm first has overdue loans. The variables are residualized on year xindustry
and firm size fixed effects. Underreported firms perform worse over the long-
run than non-underreported firms (which have overdue loans). While ex-post
outcomes are not the same as banks’ ex-ante expectations, it is unlikely that
banks would consistently overpredict the long-run outcomes of firm that they
choose to underreport.

3. The Cost of Undercapitalized Banks: A Natural Experiment

This section first describes the regulatory intervention by the European
Banking Authority which we exploit for identification. We briefly describe our
data and then present our main results.

3.1. The 2011 EBA Special Capital Enhancement Ezxzercise

In October 2011, the European Banking Authority (EBA)!” announced a
Special Capital Enhancement Exercise to force banks with large, or overvalued,
sovereign debt exposures to improve their capital ratios by June 2012. The
EBA intervention applied to the largest banks in each country based on a cut-
off determined by the EBA.!® The EBA exercise, at least in its full scope, was
plausibly unexpected given that banks had already undergone a round of EBA
stress tests in June 2011. The Financial Times on October 11, 2011 reports that
the EBA requirements were “well beyond the current expectations of banks and

17. The EBA is an EU agency tasked with harmonizing banking supervision in the EU.

18. Banks covered by the EBA exercise had to jointly hold at least 50% of the national
banking sector as of the end of 2010 (EBA 2011).
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analysts".!® The intervention led to a large capital shortfall for most eligible
Portuguese banks since their Eurozone sovereign debt holdings were substantial
and often valued above market prices in their balance sheets.?%

We define a bank as exposed to the EBA intervention if it belongs to a
banking group that was both subject to the intervention and had a large capital
shortfall. We exploit variation in eligibility and variation in the EBA capital
shortfall. The shortfall was driven by both quantity and valuation of banks’
sovereign bond holdings. We use the variation in the shortfall to address the
size imbalance that stems from the EBA targeting only the largest banks. Our
control group hence consists of banks that were subject to the EBA intervention
but had below median sovereign debt holdings in the group of large banks (and
therefore a small capital shortfall under the EBA intervention). We also include
in the control group any commercial bank operating in Portugal not subject to
the EBA intervention. We exclude any bank whose foreign parent was subject
to the EBA intervention in another European country.

Our identification strategy rests on the assumption that there are no
unobserved differences between the two groups of banks that could drive the
observed credit allocation during the EBA intervention. Table 2 shows that
the groups are balanced on observables prior to the EBA intervention —
though some imbalance on size remains given the selection criteria of the EBA
intervention. In particular, we show that both groups of banks made similar
use of the ECB’s long-term refinancing operations (LTRO), which were also
introduced in late 2011. To further address potential confounding effects from
the LTRO operations, we show that our results are robust to controlling for the
loans that banks obtained under the LTRO program. Another potential concern
is that Eurozone sovereign debt holdings may be correlated with unobserved
differences across eligible banks. Figure 6a shows that there are no systematic
differences in the Eurozone sovereign debt holdings of eligible banks both before
and during the EBA intervention, suggesting that differences in debt holdings
are unlikely to reflect short-run shocks that could also affect credit allocation.?!
Figure 6b shows that while there was considerable stress in sovereign debt
markets during this time, the peak in Portuguese sovereign debt spreads does
not match the timing of the EBA intervention. This suggests that events in
sovereign debt markets are unlikely to account for our results.

19. See Financial Times Article “Europe’s banks face 9% capital rule” by Patrick Jenkins,
Ralph Atkins, and Peter Spiegel. October 11 2011.

20. In Portugal four banking groups (containing 7 banks) were subject to the Capital
Exercise. Banks had to achieve a minimum Core Tier 1 ratio of 9% including an additional
‘sovereign buffer’, which reflected capital needs due to sovereign debt holdings.

21. The increase in sovereign debt holdings in both groups at the end of 2011 may be
driven by the fact that all large banks purchased sovereign debt as collateral to access the
LTRO program (Crosignani et al. (2018)).
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The EBA intervention temporarily heightened two sources of distorted
incentives for exposed banks. First, exposed banks wanted to comply with
the higher capital ratios but do so without raising costly new capital. Hence
exposed banks had an incentive to boost reported capital by increasing the
intensity of their loan loss underreporting and simultaneously rolling over loans
to underreported firms.?? Figure 5 shows that underreporting at exposed and
non-exposed banks follows the same increasing trend with the onset of the
crisis but shoots up for exposed banks with the announcement of the EBA
intervention. This increase lasts until the EBA deadline, at which point exposed
banks roll back the additional underreporting. In addition to increasing their
underreporting, banks also had an incentive to continue lending to firms with
underreported losses in order to avoid realizing a large loss in case of firm
insolvency.

The second source of distorted incentives arose due to the prospect of a
government bailout. Affected banks anticipated that as long as they made
a credible attempt to comply with the EBA requirements, the Portuguese
government, would step in to make up any remaining capital shortfall at the
compliance deadline.?®> These expectations were validated when in June 2012,
at the EBA compliance deadline, the Portuguese government provided EUR 6
bn of capital in the form of convertible contingent bonds to all exposed banks.
The anticipated bailout gave bank shareholders the incentive to gamble for the
resurrection of distressed borrowers. The bailout was effectively a government
guarantee to cover any loss in June 2012. From the shareholders perspective,
distressed firms would either recover allowing them to satisfy the constraint
without the government’s help, or they would fail but the resulting losses would
be borne by the government.

3.2. Data

We use proprietary administrative data from the Portuguese central bank. We
combine quarterly bank balance sheet data with information from the EBA
website to determine which banks were eligible for the exercise either directly,
or through a foreign parent, and to obtain the capital shortfall due to the

22. It isimportant to note that the EBA requirements applied at an consolidated level while
impairment losses under Notice 3/95 applied at an individual level. However, as explained
in section 2, banks likely avoided noticeable discrepancies in the loan loss reporting between
consolidated and individual statements.

23. In May 2011, the Portuguese government had received a financial assistance package
from the IMF and European Financial Stability Facility, which explicitly earmarked
EUR 12 bn to recapitalize Portuguese banks. A press release by the Portuguese
central bank in 2011 reads: “This means that there is sufficient public provision of
equity available to recapitalise banks in the event that marked-based solutions do
not materialise as would be desirable." www.bportugal.pt/sites/default/files/anexos/
documentos-relacionados/combp20111208_0.pdf


www.bportugal.pt/sites/default/files/anexos/documentos-relacionados/combp20111208_0.pdf
www.bportugal.pt/sites/default/files/anexos/documentos-relacionados/combp20111208_0.pdf
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EBA intervention. We merge the bank information with the credit register data
(Central de Responsabilidades de Credito), a loan level database, which covers
the universe of lending relationships that exceed EUR 50. We collapse the loan
data to the quarterly firm-bank level. We then merge this information with
balance sheet and other financial variables for non-financial firms. The data
comes from the Simplified Corporate Information (Informacao Empresarial
Simplificada), an annual, mandatory firm census.

We work with three final datasets. First, a quarterly dataset of loan balances
at the firm-bank level from 2009-2015 spanning 45 banks, 144,050 non-financial
firms, and 380,286 lending relationships. The dataset covers over 90% of loans
made in Portugal. Second, we collapse the firm-bank data to a quarterly firm-
level dataset covering the same time period and number of firms. Third, we
use the annual firm-level information from 2009-2015. We drop firms with
fewer than 2 employees or missing information (or negative values) on assets or
employees in 2008-2011. The firms in our resulting sample cover 81% of sales
and 73% of assets in Portugal. We winsorize all outcome variables at the 1%
level separately for each 2-digit industry.

3.3. Results

Banks subject to the EBA intervention cut credit for all but the subset of
financially distressed firms whose loan losses they had been underreporting
prior to the EBA intervention. This credit reallocation is present both at the
firm-bank level, controlling for the total change in firm-level credit, and at the
firm-level. We show that there is a substantial pass-through of the credit shock
into employment and investment spending.

3.3.1. Credit Effects at the Firm-Bank Level

We run the following difference-in-differences specification at the firm-bank
level

5 5
gSredit — Z Breat (period, x exposed,) + Z preriodr (period, x underreported,; )
T=—2 T=—2
5
+ Z BLreatgroup (period, x underreported;, x exposed,) + 0 + ¢

T==—2
(2)

+3%2%¢ (underreported,, x exposed,) + f5**“underreported,, + ao Xip: + it
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where 4, b and t index firms, banks and quarters respectively.?* The main
explanatory variables are exposed,, a dummy variable that is 1 for banks
exposed to the EBA intervention and underreport,;, a dummy that is 1 if the
lending relationship has underreported loan losses in the four quarters prior to
the announcement of the intervention. This dummy is based on our measure of
underreporting described in section 2.

period, is a dummy that indexes periods of three quarters. The periods of
interest are the EBA intervention (2011Q4-2012Q2) and the period following
the EBA deadline (and bank bailout) (2012Q3-2013Q1). We also include two
pre-period dummies and one post-bailout period dummy, all of which are of
equal length.??

¢y is a bank fixed effect and X3, are relationship level controls.?6 Standard
errors are two-way clustered at the firm and bank level.?2” We follow the
literature and estimate the effect on changes rather than (log) levels. The
growth rate of credit is our dependent variable: gfgfdit = creditp /credity -1 —
1. The growth rate allows us to decompose the total change in credit into the
portion coming from overdue credit and the portion coming from performing
credit.?® This decomposition is important to rule out that observed changes in
total credit are driven solely by some firms paying down overdue credit and
underreported firms accumulating more overdue credit.

The firmxquarter fixed effects, 6;;, control for the firm-level changes in
credit growth. This implies that we compare changes in the share of credit
coming from exposed and non-exposed bank to the same firm (Khwaja
and Mian (2008)). This estimator requires firms to have multiple lending
relationships, which is true for 56% of firms in our sample. We also run a
model with separate firm and quarter fixed effects which then also includes
firms that only have a single lending relationship.

The coefficients of interest are L¢@197°UP on the triple interaction, which
estimate the treatment effects for the subset of underreported firms. Our

24. 'We condition on relationships that are present throughout the entire period of interest.
In a separate specification, we investigate the effect on the probability that a lending
relationship is cut.

25. The two pre-periods allow us to test for pre-trends in credit allocation, while the
inclusion of the post-bailout period allows us to study the evolution of credit following the
EBA deadline. The sample period includes 2009Q1-2014Q4 which allows us to estimate
each B,. This implies that the quarters not contained in any of the period dummies are the
omitted base group. A standard difference-in-differences would omit the t-2 and t-1 terms
and include only a single post coefficient which would summarize the average treatment
effect in the post period.

26. The relationship controls are the lending share of the bank, the length of the
relationship, a dummy if the bank is the main lender, the share of the firm in the bank’s
loan portfolio

27. We also run a version with standard errors only clustered at the bank-level.

28. Results, available upon request, show that results are similar when using the log
changes.
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hypothesis is that the EBA intervention increased distorted lending incentives
for exposed banks. We therefore expect this coefficient to be positive during
the EBA intervention. Given that the differential incentives disappear with the
government bailout, we expect BL7¢49TOUP tg either turn to zero (or negative)
following the EBA deadline.

We also estimate the baseline treatment effects for all other firms, ¢4t for
two reasons. First, the existing literature suggests that a tightening of capital
requirements can lead banks to shed assets and decrease credit supply (Admati
et al. (2017), Gropp et al. (2017)). We want to test whether the effect is present
in this setting. Second, the total treatment effect for the subset of interest,
firms with underreported losses, is Bireat 4 gireatgrour e need to estimate
the baseline treatment effect in order to calculate the full treatment effect on
the subset of underreported firms.

Results Figure 7a shows our main credit results (see also Table 12 in
Appendix B for corresponding point estimates). Following the announcement
of the EBA intervention, exposed banks increase credit supply to firms in
financial distress that are subject to prior loss underreporting. The coefficient
on the triple interaction of period_ x underreported;, x exposed, in equation 2
is positive and strongly significant during the EBA intervention. This positive
treatment effect for underreported distressed firms contrasts with the reduction
in credit supply for all other lending relationships at exposed banks. The
coefficient on EBA; x exposed, in equation 2 is negative and statistically
significant (Figure 7a and columns 2 and 3 of Table 12).

The magnitude of the shock is large. The baseline treatment effect of
borrowing from exposed banks is a 2 percentage point (p.p.) drop in quarterly
credit growth between the announcement and deadline of the EBA intervention.
In contrast, the treatment effect for underreported firms is an increase in credit
growth at exposed banks of just over 2 p.p.?Y These changes are equivalent to
4% of a standard deviation of credit growth.

If loss underreporting correctly identifies firms which benefit from additional
lending due to banks’ distorted incentives, we should find that exposed banks
do not increase credit supply to firms that are distressed but are not subject to
underreporting. In Figure 7b ;, we show results from running specification 2 but
replacing the triple interaction with the subgroup of firms that have overdue
loans but are not subject to underreporting prior to the intervention. We find no
evidence of differential treatment effects for these relationships at the intensive
margin and a small positive treatment effect at the extensive margin.

The results suggest that the effects are driven by changes in bank credit
supply in response to the EBA intervention. There is no evidence of differential
credit allocation at exposed banks in the two periods prior to the intervention,

29. The total treatment effect adds the baseline treatment effect and the treatment effect
for the subgroup of underreported firms.
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lending credibility to our parallel trends assumption. The lack of pre-trends
applies to both the baseline group of firms and to the subgroup of underreported
firms. Second, the preferential credit treatment for underreported firms only
occurs during the period of the EBA intervention when exposed banks face
heightened distorted lending incentives. Similarly, the credit crunch only occurs
in the period of the EBA intervention when banks attempt to comply with
tighter capital requirements. While the differential treatment effect in growth
rates disappears with the EBA deadline, the effect is persistent in levels. That
is, we do not find evidence of negative treatment effects for underreported firms
in the periods after the EBA intervention. This suggests that banks do not
withdraw the additional credit granted during the EBA intervention following
the EBA deadline. We provide a series of further robustness checks in Table 13
in Appendix B.3¢

The results suggest that banks actively change their lending behavior during
the EBA intervention. The change in total credit is almost entirely driven by
performing credit (column 4 of Table 12 in Appendix B). If underreported firms
were simply converting more of their performing loan balances into overdue
loans, we would expect no change in total credit, a reduction in performing
credit, and an increase in overdue credit. Instead, we find an increase in
total credit, an increase in performing credit, and a (statistically insignificant)
reduction in overdue credit. Moreover, we find similar patterns when looking
at the probability that a bank grants a new loan. We construct a dummy that
is one if there is a new loan in a firm-bank relationship.3! Column 6 of Table 12
in Appendix B shows that we find a large significant increase in the probability
that a new loan is granted to a underreported firms at exposed banks in the
period of the EBA intervention. In contrast, the probability declines for all
other firms at exposed banks.

The differential credit behavior is also visible at the extensive margin. The
probability that an exposed bank cuts a relationship increases by almost 6

30. We show that the estimated treatment effects are robust to the inclusion of firm-level
controls averaged over the pre-period and interacted with period dummies. We also show
that the estimated treatment effects are robust to differential clustering of standard errors,
excluding relationship controls, and including the LTRO take-up.

31. Our definition of a new loan requires that the total number of loans in a firm-bank
relationship increases and that the total loan balance in the firm-bank relationship increases.
While the credit register data does not allow us to track individual loans, banks report each
individual lending operation to a given firm allowing us to count the number of loans in each
period. Since existing loans can be split into several loans due to, for example, a restructuring
operation we also impose the second condition on the total loan balance.
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percentage points during the EBA intervention (Table 14 in Appendix B ).3?
In contrast, the probability falls for underreported firms.33

3.3.2. Credit Effects at the Firm-Level

To detect whether firms undo effects at the firm-bank level by adjusting
their credit coming from non-exposed banks, we analyze changes in credit
allocation at the firm-level. We run the following dynamic differences-in-
differences specification?4

10
Alogcredit;; = Z OLreatITOuP (quarter, x treatment; x underreported;)  (3)
t=—5
10
+ Z greatment (quarter, x treatment;) 4 controls 4+ oy Xip + 6; + €44
t=—5

where treatment; is the firm-level borrowing share from exposed banks prior
to the intervention.?> We standardize this variable to be able to interpret
coefficients as the percentage change in credit in response to a standard
deviation increase in the borrowing share from exposed banks. underreported;
is a dummy that captures firms with underreported losses prior to the
announcement of the intervention. Standard errors are clustered at the firm-
level.

In contrast to the firm-bank level specification, we can no longer control for
the firm-level change in total credit, which captures changes in credit demand.

32. Our indicator is a dummy that turns one in the month the performing credit balance
drops to zero. We focus on the performing credit stock since banks often report relationships
that only have non-performing credit to the credit register for a very long time even when
the credit is fully written off. The reason is that banks wait for the conclusion of the official
insolvency process to stop reporting the debt to the credit register. Given very lengthy
bankruptcy procedures in Portugal, this implies that non-performing loan stocks can be
reported in the credit register for years even though there no longer exists a meaningful
credit relationship.

33. We cannot estimate pre-trends in this specification since we condition on the sample of
relationships with positive loan balances in the pre-period. Since we estimate the cumulative
effect of existing a lending relationship, the dummy for exit remains 1 following the quarter
of exit and contributes to the estimated probability in all subsequent quarter, the changes
in the coefficients are informative about the additional exit. This implies that as in intensive
margin, the effects predominantly take place during the EBA intervention.

34. For papers using the same diff-in-diff specification see for example Jiger (2016) and
Jaravel et al. (2015).

BeTP .
35. Following Chodorow-Reich (2014), this variable is defined as treat; = W
ib,pre

b=1
where L;p e denotes the stock of total credit of firm 4 at bank b in 2010. B¢*P is the set
of exposed banks, while B* is the set of exposed and non-exposed banks.
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We therefore include a range of firm-level controls interacted with quarter
dummies to allow for flexible differences in time trends across firms. These
controls include 2-digit industry and several firm characteristics averaged over
2008-2010 (sales growth, capital/assets, interest paid/ebitda and the current
ratio). The inclusion of controls accounts for potential long-term trends at the
firm-level that could affect credit demand.

Results Figure 8a shows our main credit results at the firm-level. Following
the announcement of the EBA intervention, underreported firms with a larger
borrowing share from exposed banks experience a faster growth in credit than
underreported firms who are less reliant on exposed banks. A the same time,
credit declines for all other firms with a larger borrowing share from exposed
banks. Both effects shift back to zero following the bank bailout at the EBA
deadline. We hence confirm that the credit reallocation at the firm-bank level
is also present at the firm-level, suggesting that firms cannot undo the effects
at the firm-bank level.

Unlike in the firm-bank results, the positive treatment effect for
underreported firms does not immediately revert after the bank bailout at the
EBA deadline. This persistent effect on total credit is driven by an increase
in overdue credit which begins after the EBA deadline (see Figure 15 in
Appendix B). This result suggests that banks can stave off additional default
for underreported firms in the short-run but not in the medium to long-run.
This result, together with the absence of pre-trends at the firm-level, provides
further support for the argument that the credit reallocation is not driven by
underlying differences in firm-level quality or liquidity trends. The increase in
credit during the EBA intervention is again driven by performing credit as
shown in Figure 8b.

The economic significance of the credit reallocation is large. For
underreported firms, the total treatment effect of borrowing exclusively from
exposed banks versus borrowing exclusively from non-exposed banks is equal
to a 16% increase in total credit relative to the base quarter (2011Q3).3% For
all other firms, the total treatment effect is a decline in credit of 14% relative
to the base quarter.

3.3.3. Effects into Employment and Investment

We use an instrumental variable design to estimate the pass-through of the
credit shocks into firm-level employment and investment in 2012.

yis = YA log credit;s + controls + ;s (4)

36. This is the cumulative effect over the combined EBA and bailout period, which runs
from 2011Q3 to 2013Q1. A standard deviation 