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Abstract

Over the past 15 years, banks around the world have been confronted with
substantial misconduct-related costs. In this paper, we hand-collect new data on
provisions for misconduct costs and study their impact on bank behavior. We first
show that misconduct provisions have adversely affected capital ratios across UK
banks. Next, we document an important difference in timing between current bank
lending behavior and past misconduct that current misconduct provisions refer to.
This feature of the data implies that misconduct provisions do not affect banks’
lending behavior directly; instead they affect lending via their significant impact
on bank capital. We find that, on average, banks whose capital is lowered by
misconduct provisions decrease non-lending activities but increase lending. This
lending growth is driven by higher loan-to-value mortgages with weaker ex post
performance. These results suggest that when faced with a negative shock, banks
restore their capital ratios by issuing more (initially) profitable and riskier mortgages

that incur a lower average risk-weight than other non-lending activities.
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1 Introduction

Recent investigations into bank misconduct have plagued many of the largest banks in
the world. Banks have put aside substantial provisions to address misconduct costs such
as fines, litigation and customer redress payments. UK banks alone have set apart more
than £100 billion in misconduct provisions over the period 2010 to 2019; a sum equivalent
to around a third of aggregate 2019 Common Equity Tier 1 (CET1) capital. UK banks
frequently cite provisions for misconduct costs as having adversely affected their profits
and CET1 capital ratios (e.g., Nicholas, 2019; Morrison), [2018]). Despite their magnitude,

we know very little about how these provisions affect bank behavior.

This paper is the first to hand-collect and study detailed bank-level information on pro-
visions for misconduct costs. We use these data to address the following questions: (1)
What is the impact of misconduct provisions on bank capital ratios? (2) What is the
impact of misconduct provisions on bank balance sheets and lending behavior? and (3)
Do misconduct provisions affect the lending behavior of banks via their impact on capital
ratios? Our main finding is that growth and risk-taking in lending are well explained, in
an instrumental variable sense, by exogenous changes to bank capital that are induced
by misconduct provisions. Specifically, we show that banks whose capital is lowered by
misconduct provisions decrease non-lending activities but increase lending, where lending

growth is driven by higher loan-to-value mortgages with weaker ez post performance.

In the first part of our analysis, we examine the evolution of misconduct provisions in the
UK and their impact on bank capital ratios. Provisions for misconduct costs increased
significantly in the years following the Global Financial Crisis (Figure . Banks were
affected by a wide range of unexpected costs for misconduct issues including mis-sold
Payment Protection Insurance (PPI) claims, Libor manipulation, and money laundering,
to name just a few. These misconduct provisions reduce retained earnings, which directly
affect CET1 capital and thereby the numerator of bank capital ratios. We find that there
is indeed a negative and significant association between misconduct provisions and banks’
CET1 ratios that is driven by a decrease in the numerator (CET1 capital). This effect
is economically significant; a two-standard deviation increase in misconduct provisions is

on average associated with close to half a percentage point decrease in the CET1 ratio.

In the second part of our analysis, we examine the impact of misconduct provisions on
bank balance sheets and lending behavior. We find that UK banks appear to reduce

their overall balance sheet risk in response to misconduct provisions, as suggested by



a reduction in their average risk-weighted assets. They achieve this by shifting from
non-lending activities to increased lending, where lending growth is driven by higher
loan-to-value (LTV) mortgage lending. Within banks’ mortgage lending portfolios, there

is an increase in average mortgage leverage and ex post non-performance risk.

In the final part of our analysis, we utilize an important feature of the misconduct pro-
visions data. Namely, we exploit a critical difference in timing between current lending
behavior and the past misconduct that current provisions for misconduct costs refer to.
So, a shock to some misconduct determinant in period ¢ may affect lending behavior in
t and misconduct in ¢, but would only lead to misconduct provisions in some subsequent
period t + n, where we document that n tends to be a considerable length of time. This
implies that there is no direct correlation between misconduct provisions in t and lending
behavior in t. Instead, misconduct provisions affect lending behavior in the same period
due to their substantial impact on bank capitalE] We can therefore identify exogenous

changes to bank capital using provisions for misconduct costs as in instrument.

The main finding from our instrumental variable analysis is that UK banks whose capital
is lowered by misconduct provisions seek to restore their capital ratios by issuing more
(initially) profitable and riskier mortgages that incur a lower average risk-weight than
other non-lending activities. This evidence supports the capital buffer evidence presented
by Berger et al.| (2008)) and others, whereby banks respond to negative capital shocks by
making riskier loans in order to restore the numerator of their bank capital ratios via
retained earnings. But they do this in a manner that minimizes any changes to their

risk-weighted assets, the denominator of bank capital ratios.

We also investigate whether banks with lower capital cushions respond differently to
a negative (misconduct provisions) shock than other banks. Unlike our results for the
“average bank”, we find some evidence of a decrease in lending for banks that have lower
capital cushions and whose capital is lowered by misconduct provisionsE] The decline in
lending is driven by non-mortgage lending such as unsecured business lending. Our loan-
level analysis demonstrates that banks with lower capital cushions are still more likely

to issue higher-LTV mortgages with weaker ex post performance following a negative

!For example, provisions for mis-sold Payment Protection Insurance (PPI) claims account for around
half of all misconduct provisions but often relate to policies that were sold more than a decade prior,
making it especially unlikely that there is a direct correlation between misconduct provisions and lending
behavior in the same period. Yet, provisions for PPI claims have significantly affected bank profits and
capitalization.

2We define a “lower capital cushion” as the bottom quartile for capital cushion ratios. We do not find
these differential results if we consider below-median capital cushion ratios, as done by Basten| (2020)).



capital shock. But consistent with our bank-level analysis, they also decrease the average
mortgage loan value. These results suggest that when faced with a negative shock, banks
with a lower capital cushion seek to restore their capital ratios in many of the same ways
as banks with a higher capital cushion. That is, they appear to bolster their retained
earnings via a shift to more profitable but risky mortgage lending. But they also respond

more aggressively by decreasing their overall lending.

We contribute to the existing literature in several ways. We are the first to collect and
summarize information about provisions relating to bank misconduct. We are also the
first to consider the impact of these misconduct provisions on bank capital and lending
behavior. These topics are currently less understood yet have significance given the
magnitude of misconduct penalties and related provisions affecting the banking sector
over the last 15 years. In this respect, our study compliments the growing literature that
deals with regulatory enforcement actions and financial penalties, and their implications
for banks (e.g., Berger et al.l [2016; Bertsch et al.l [2020; Delis et al., 2017; Deli et al.
2019; Delis et al., 2020; Koster and Pelster, 2017; Nguyen et al., 2016)).

Similar to Koster and Pelster (2017)), we concentrate entirely on (provisions for) financial
penalties rather than supervisory actions associated with misconduct (e.g., Berger et al.)
2016} Delis et al.l 2017; Deli et al.l [2019; Delis et al.l 2020)) or any subsequent reputation
loss to the bank (Bertsch et al.) [2020). For our setting, we cannot observe specific
supervisory actions related to the observed misconduct provisions because the main source
of the provisions (single-premium PPI products) were banned in 2009. Additionally, these
provisions affected the entire UK banking system, rather than the reputation of specific
banks. Instead, our focus is on the substantial provisions for misconduct costs, and their

effect on bank capital and bank lending behavior.

Second, we document new findings about the impact of misconduct provisions on lending
behavior in the mortgage market. This focus is salient given that mortgage lending
comprises around 75 percent of total lending for our sample of larger UK banks. Thus,
how banks alter their mortgage lending behavior in response to any shock matters a
lot from an overall balance sheet perspective as well as for real economy spillovers. We
therefore add to an emerging literature in this field (e.g., Basten| 2020, Benetton et al.|

2021).@ We present evidence about how banks respond to negative shocks rather than a

3Benetton et al. (2021) find that a decrease in mortgage market capital requirements, brought about
due to specific Basel II features, caused a reduction in mortgage prices. Similarly, Basten| (2020)) shows
that higher capital requirements introduced by macroprudential policy caused an increased in mortgage
prices and decrease in mortgage lending by more exposed banks. Contrary to our findings, Basten| (2020))

4



one-off change to capital requirements, with new findings about both ez ante and ex post

risk-taking in the mortgage market.

Third, we introduce misconduct provisions as a novel way to isolate the impact of a
shock to bank capital on lending behavior, with a focus on risk-taking in lending. This is
important because the existing literature has not reached a consistent conclusion about
the relationship between bank capital and risk-taking. One strand of the theoretical
literature predicts that lower capital increases a bank’s risk-taking incentives due to
lower “skin-in-the-game” (e.g., Merton, [1977; [Kareken and Wallacel 1978; Pyle, 1984;
Furlong and Keeley, 1989; |Acharya et al. [2016; Barth and Seckinger, 2018) or a lower
charter value (e.g., Keeleyl, 1990). Yet a second strand of the literature predicts that
less capital decreases a bank’s risk-taking incentivesff] And there is similar disagreement
about the relationship between bank capital and risk-taking in the empirical literatureE]
We therefore add new evidence to previous empirical research that has examined the
relationship between bank capital and risk-taking often by using a simultaneous equations
approach (see, e.g., Shrieves and Dahl, [1992; |Jacques and Nigrol 1997; |Aggarwal and
Jacques, [1998; |Aggarwal and Jacques|, 2001; Rime, 2001; |Altunbas et al., |2007).

Finally, we build on the literature that examines the impact of bank capital on bank
lending (e.g., Bernanke and Lown), [1991; |Peek and Rosengren, 1995a; Peek and Rosengren,
1995b; [Peek and Rosengren, |1997; |(Gambacorta and Mistrulli, |2004; DeYoung et al., 2018),
as well as the literature on the impact of bank capital requirements on bank lending (e.g.,
Francis and Osborne, 2012; Aiyar et al., 2014} [Bahaj and Malherbel 2020; |Bridges et al.|
2014; Mésonnier and Monks| 2015; [De Jonghe et al.) 2020; |Gropp et al., 2018} [Uluc
and Wieladek], 2018; [Auer and Ongena, 2016; Jiménez et al.l 2017 Fraisse et al., [2020;
de Ramon et al., [2021). While these studies provide useful insights into the impact of

bank capital on the quantity of lending, we provide new insights about the impact of

does not find a differential impact for higher-LTV mortgages. But the mortgages considered by [Basten
(2020) were subject to risk weights set by the Swiss standardized approach. Conversely, more than
85 percent of mortgages considered in our study were subject to (relatively) lower risk weights set by
internal risk models, as documented by [Benetton et al.| (2021).

4Several papers find this result based on the idea that the bank will treat leverage and risk as
substitutes, and so the bank will seek to adjust risk when faced with a restriction to leverage to achieve
its desired total level of risk (e.g., Kahane| (1977); [Koehn and Santomero| (1980); Kim and Santomero
(1988). [Buser et al.|(1981) finds that implicit regulatory costs create incentives for banks to decrease
risk as capital decreases. While |Dewatripont and Tirole| (1994) find the same relationship between bank
capital and risk arising due to a classic moral hazard problem.

50f the 20 empirical studies surveyed by [Tandal (2015) that estimate a relationship between bank
capital and risk-taking, four report a positive association, five others a negative association, two find no
relationship at all, and the remaining nine present mixed evidence.



changes in bank capital on the quality of lendingff]

The remainder of paper is organized as follows. In Section [2| we describe the data and the
institutional setting. Section |3| assesses the the impact of misconduct provisions on bank
capital, as well as the suitability of misconduct provisions as a potential instrument for
bank capital. Section [4] presents our bank-level results on the impact of capital on banks’
balance sheets and aggregate lending, as well as our loan-level results on the impact of

capital on mortgage lending quality. Section |5| concludes.

2 Bank Misconduct and Data

To conduct our analysis, we construct a panel dataset that merges bank-level data with
administrative loan-level data on all regulated UK mortgages over the period 2010 to 2017.
The start date of our sample, 2010, coincides with a substantial increase in provisions
for misconduct costs. Figure [1| plots a yearly time series of the aggregate misconduct
provisions for the UK banks in our study, as well as the ratio of the aggregate misconduct
provisions to the aggregate Common Equity Tier 1 capital. There have been several
factors that are associated with the increase in bank misconduct costs, some of which
reflect changes to the institutional setting. We describe these factors in turn below, before

providing an overview of the main data sources.

2.1 Bank Misconduct in the UK

The most significant factor that brought about a substantial increase in misconduct
provisions relates to the mis-selling of Payment Protection Insurance (PPI). The PPI
saga is the largest financial services redress exercise ever undertaken in the UK (Financial
Conduct Authority, |2014), which affected both small and large lenders alike. PPI covers
loan repayments if, for example, the borrower becomes ill or unemployed. Adding PPI
to a credit product was a widespread practice and highly profitable (Upton, [2006)). But

PPI were mis-sold across a number of dimensions, with some borrowers being completely

8Uluc and Wieladek| (2018)) find that banks are more likely to lend to borrowers with an impaired
credit history in response to an increase in their bank-specific capital requirements. (Gropp et al.| (2018])
report no change to risk-taking, as measured by average risk-weighted assets, in response to a one-off
increase in capital requirements. While [De Jonghe et al. 2020] find that riskier banks reduce lending
more to riskier firms in response to a change in bank-specific capital requirements.



unaware they had even purchased PPI[]

The issues with PPI were well known for more than a decade before they resulted in any
related provisions. In 1998, a consumer magazine Which? first raised issues with PPI.
In 2005, the Financial Services Authority (FSA) took charge of general insurance regu-
lation including PPI, and set out to address the problems with PPI sales. Of particular
significance, selling single premium PPI - the product most associated with mis-selling -
was banned in 2009. Additionally, new measures for handling mis-sold PPI were intro-
duced in August 2010. The banks and the British Bankers’ Association complained that
the new rules were unfair because they would be applied retrospectively to previously
the past selling of products (Parliamentary Commission on Banking Standards, [2013a).
They launched a high court challenge but unexpectedly lost in April 2011. Following this
ruling, the new measures led to substantial provisions for customer redress payments for

mis-sold PPI starting in 2011, often to address products mis-sold a decade or more prior.

A second factor that contributed to the increase in misconduct provisions relates to the
new regime for determining financial penalties in enforcement cases, which was introduced
by the FSA in March 2010. The Financial Conduct Authority (FCA) succeeded the FSA
and is now responsible for applying the new regime. The regime aims to create a consist-
ent and transparent framework for determining financial penalties in enforcement cases,
and the approach is based on the principles of “disgorgement, discipline and deterrence”
(Financial Services Authority, 2009). Under the new regime, the FSA and FCA have
applied financial penalties in relation to a number of high-profile investigations. The best
known case is probably the “Libor” scandal, which was described by some commentators

as the biggest financial scandal in history (e.g., Enrich| [2017).

Beyond Libor manipulation and PPI claims, banks have been affected by further unexpec-
ted costs relating to a broad range of misconduct issues over the same period, including:
Euribor manipulation, foreign exchange market manipulation, money laundering, viol-
ations of the UK Consumer Credit Act, and US residential mortgage-backed security
mis-selling. Moreover, UK banks have been sued and fined during this period in relation
to their misconduct by other international regulators such as the Federal Deposit Insur-
ance Corporation, the Department of Justice and the Swiss competition regulator. As
with the PPI saga, there is a time lag of at least several years between the events “miscon-

duct taking place” and “provisions for that misconduct being made”. Figure [2| plots the

" According to survey evidence by ComRes| (2015), only one third of adults with PPI have known all
along that they had bought PPI.



provisions categorized by different misconduct issues for our sample of UK banks. The
next section describes how we collect and merge these bank-level data on misconduct
provisions, as well as other bank-level information, with administrative loan-level data

for the UK mortgage market.

2.2 Misconduct Provisions and Bank-level Data

We hand-collect our bank-level information from published accounts because data on
provisions for misconduct issues are not available in any major database. These data are
semi-annual and include information about capital ratios and other bank-level variables
including: total assets, total loans, capital, liquid assets, return-on-assets, non-performing
loans, and information about governance.ﬂ Our sample comprises the 23 largest lenders
by mortgage market share in the UK, representing around 96 percent of all UK mort-
gage lending over the sample period. Lenders include both banks and building societies,

referred to hereafter simply as 'banks’.

We collect our bank-level data at the consolidated group level because decisions relating
to capital management, lending and misconduct provisions are typically made at the

group level (Bridges et al., [2014).

We merge our bank-level information from published accounts with regulatory data from
the Bank of England and as described by |de Ramon et al. (2021)). Specifically, these data
provide bank-level information about bank-specific capital requirements and resources,

as well as information about mortgage lending and non-mortgage lending volumes.

We collect our misconduct provisions data from the notes to the financial statements
contained in banks’ published accounts. We take care to ensure that our collection only
includes provisions that relate to misconduct costs. To do this, we strip out provisions
that relate to restructuring costs, contractual commitments, sundry provisions, and the

UK bank levy, among others.

We collect data on provisions for misconduct costs, rather than actual fines data, because
provisions data are a more comprehensive and timely measure of all misconduct-related
payments. Misconduct provisions capture not only fine-related costs but also customer

redress costs such as the aforementioned mis-sold PPI, which have been a significant

8We supplement some missing data with regulatory data from the Bank of England. Also, some
banks only report non-performing loans data annually and not semi-annually. For these banks, we
obtain semi-annual observations via linear interpolation.



component of all misconduct-related costs in the UK (e.g., Figure . In relation to the
timeliness of misconduct provisions, these provisions affect the income statement in the
same period and therefore a bank’s ability to build capital. Moreover, banks are required
in accordance with the International Financial Reporting Standards to make provisions
in the period they become aware of any likely misconduct-related costs. By contrast,
misconduct fines will not always affect bank capital in the same period because they can
often take a year or more to be finalized, following a court case or initial conversations
between a bank and the relevant authority, meaning that banks have sometimes provi-
sioned for these in previous periods. Thus misconduct provisions are the most suitable
measure for our analysis because we expect banks to adjust their lending behavior in the

period that their capital is lowered by misconduct provisions.

Overall, banks have limited discretion in how to account for misconduct provisions. While
banks have scope to manipulate loan loss provisions using measures such as forbearance,
misconduct provisions are different. Misconduct provisions are required for misconduct
fines, where the value and timing of these penalties cannot be chosen by banks.ﬂ However,
we investigate this aspect further given the accounting literature on reporting discretion,
earnings management and loan loss provisions (see, e.g., Acharya and Ryan| [2016; [Beatty
and Liao|, 2014; [Dechow et al. [1995)), which implies that banks may face incentives to
report higher or lower loan loss provisions depending on their capital ratio of profits.
Crucially, for the cases that we are able to match provisions for fines with the subsequent
fine, we find that these have been almost exactly equal[’’] And further analysis strongly
supports the claim that banks are unable to apply discretion when setting aside miscon-
duct provisions because the nature of these provisions is fundamentally different from
loan loss provisions; in instances where there would be strong incentives to apply discre-
tion, we find no evidence of this. Full details of the analysis are contained in Appendix

BIT

9By contrast, banks can delay loan losses and therefore loan loss provisions using measures such as
forbearance.

19Tn relation to PPI claims, the FSA provided a formula for processing these: claimants were entitled
to the return of the premiums, as well as any charge incurred as a result of the premiums (e.g. paying
interest on a higher balance as premiums were typically added to the debt), and 8 per cent per year in
compensatory interest from the time the credit agreement was made until the time of the redress being
paid.

" Specifically, we perform a bank-level regression of misconduct provisions (through the period) on the
beginning of period CET1 capital ratio, along with all other relevant bank-control variables and fixed
effects. This analysis is similar to that done for loan loss provisions. The results contained in Appendix
B find no significant effect, suggesting that a bank’s capital ratio does not appear to be associated with
misconduct provisions. Similarly, there is no significant effect for net profits before misconduct provisions.




2.3 The UK Mortgage Market and Mortgage Data

Prior to a description of our loan-level mortgage data, it is useful to highlight some key
features of the UK mortgage market that set it apart from some other countries such as
the US and Canada. These differences are important for our analysis of loan quality. In
particular, an advertised interest rate for a mortgage product in the UK reflects the actual
rate that a borrowers will pay for that product; that is, there is no negotiation between
the borrower and the lender in the UK (Benetton) 2018)). Instead, a borrower selects an
option from an advertised menu of products. Lenders’ outline a product menu in the
form of quoted rates that correspond primarily to various loan leverage ratio buckets. So
the interest rate of a loan, which incorporates a lender’s pricing of default risk, is largely
determined by the loan’s leverage ratio (e.g. Best et al.|2020; [Robles-Garcia, 2019).@ As
such, banks are able to influence their risk profile and mortgage lending flows by actively

targeting specific loan leverage ratio buckets.

We obtain our loan-level mortgage data from the FCA’s Product Sales Database (PSD),
which is a database of all regulated mortgages in the UK. These data have two com-
ponents. The first component comprises “Sales data”, which is collected on a quarterly
basis starting from April 2005. These data represent a flow measure of current credit
conditions, and so can measure current changes to risk-taking in the mortgage market.
We have detailed information about all new mortgage contracts at the point of sale,
including the loan leverage ratio, the loan value, the property value, the loan-to-income
(LTT) ratio, the date the mortgage was made, the mortgage term, the mortgage type
(e.g. first-time buyer, home mover, re-mortgagor), and the repayment type (e.g. fixed
interest rate, variable interest rate). We also have information about the borrower asso-
ciated with each loan, including: age, employment status, income, and the postcode of
the home address of the mortgagor. Finally, we have information about the lender for

each loan, which enables us to merge the PSD with our bank-level data.

The second component of the PSD comprises “Performance data”, which is collected
on a half-yearly basis from July 2015 onwards. These data provide detailed loan-level
information for the stock of all regulated mortgage contracts, including information about

any type of payment difficulties, forbearance, non-performance and repossessions.

The loan-level variables contained in the “Sales data” allow us to control for, among

12Gpecifically, UK banks offer quoted interest rates for mortgages that are based on LTV ratio buckets.
See Best et al.| (2020)) for more information on this.
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others, changes in demand for mortgages from risky borrowers/”| This is an advantage of
our loan-level analysis, as an analysis of lending standards at the portfolio level may fail

to detect offsetting shifts in loan-level and borrower characteristics.

We also use the PSD to obtain bank-specific information on the quantity of higher-
LTV and low-LTV mortgage lending for each period. We define higher-LTV (low-LTV)

mortgages as mortgages with an LTV ratio of 85 or more (an LTV ratio less than 85).

The PSD is collected from banks at the individual entity level rather than the bank group
level. We therefore consolidate these data so that they correspond to our misconduct
provisions and bank-level data, which are at the bank group level. We do so by classifying

the mortgages of each constituent entity to its relevant parent banking group.

2.4 Summary Statistics

Table [T] presents summary statistics for the variables used in our analysis; these variables
are further defined in Table of Appendix [A] Most summary statistics are computed
at the loan-level, but we compute the summary statistics for the bank-level variables on
the bank panel only and un-weighted by the amount of loans in each period. Although
the total possible number of bank-half year observations is 368, we report summary
statistics for the 310 bank-half year units that are ultimately employed for our empirical
specification. Of the 58 bank-half year clusters that are missing from our analysis, 36
clusters are excluded due to missing bank-level information. In these cases, the bank-
level information is missing due to either no publicly available half-yearly reports, or key
variables in our empirical specification that are not reported within a given half-yearly
report. A further 12 clusters are excluded due to missing loan-level information. And the

final 10 clusters are excluded due to missing both bank-level and loan-level information.

3 Misconduct Provisions and Bank Capital

This section examines the relationship between misconduct provisions and bank capital
ratios. We argue that misconduct provisions can be considered an exogenous shock to
bank capital, and therefore propose these provisions as an instrument for bank capital

shocks.

Bloannidou et al. (2015) follow the same approach and use borrower characteristics to control for
changes in loan demand of risky borrowers in their study of monetary policy and risk-taking.

11



3.1 Do Misconduct Provisions affect Bank Capital?

We start by examining the impact of misconduct provisions on bank capital ratios. We
also examine the impact on the level of bank capital (the numerator of bank capital ratios)
as well as risk-weighted assets (the denominator of bank capital ratios). There are good
reasons to expect misconduct provisions to affect bank capital ratios: these provisions
reduce potential profits, which may in turn affect CET1 capital due to a reduction in
retained earnings. But the relationship between profits and returned earnings can also

be affected by offsetting bank choices, such as paying lower dividends.

Specification

To consider the relationship between misconduct provisions and bank capital ratios more

formally, we estimate:
Yj: = o+ ayMisconduct Provisions;; + asBank;; 1 + v, + 0¢ + uj¢, (1)

where j indexes a bank and ¢ is the period. The dependent variable Y is either the
CET1 ratio, CET1 capital growth or risk-weighted asset (RWA) growth. We consider
Y in levels when the variable is a ratio and we use growth rates to adjust for bank size
when the variable is in pound sterling amounts, following others such as Basten| (2020))
and Mariathasan and Merrouche| (2014). Misconduct Provisions; is the ratio of a bank’s
misconduct provisions to their total assets. The timing of these variables implies that
misconduct provisions affect the ability of a bank to build CET1 capital over the period
from ¢t — 1 to t. That is, the CET1 Ratio, is a balance sheet variable and so will reflect
any changes to the ratio over the period from ¢ — 1 to ¢, while Misconduct Provisions; is
an income statement variable and so corresponds to provisions made through the same

period.

Bank is a vector of time-varying bank-level controls and includes: the CET1 capital
ratio, capital cushion ratio, liquidity ratio, non-performing loans (NPL) ratio, return on
assets (ROA), log of assets, customer loans to assets ratio, a governance measure, and a

dummy variable equals to 1 when the capital cushion ratio is in the bottom quartile.@

4The capital cushion ratio represents the surplus (or deficit) of capital versus Pillar 1 and Pillar
2A requirements as a percentage of risk-weighted assets. The governance measure relates to board
independence and is defined by [Nguyen et al.| (2016) as the proportion of board members appointed
before the CEO takes office.

12



Our bank control variables are predetermined and considered at period t — 1. We also
include in our specification bank fixed effects, 7;, and half-yearly time fixed effects, 0;.

We cluster the standard errors at the bank level.

Results

Table [2| reports the estimation results for Equation [I, which considers the impact of
misconduct provisions on the CET1 ratio and its components. Column 1 of Table
shows that Misconduct Provisions have a statistically significant and negative impact on
the CET1 ratio. In particular, a 1 percentage point increase in Misconduct Provisions is

on average associated with a 1.2 percentage point decrease in the CET1 ratio.

The observed negative impact of misconduct provisions on the CET1 ratio appears to be
driven by changes to the numerator of the ratio rather than the denominator. That is,
we find that Misconduct Provisions have a statistically significant and negative impact
on the level of CET1 capital (the numerator of the CET1 ratio) in column 2 of Table [2]
but we find no significant effect on RWAs (the denominator of the CET1 ratio) in column
3 of Table 2L

Our findings for the level of CET1 capital are in line with our expectations, given the
effect of misconduct provisions on profits. Our findings for RWAs suggest that banks have
not reduced these as a means to rebuild their capital cushion in response to a negative
misconduct provisions shock. |Gropp et al.| (2018)) find that banks reduce their RWAs
as a way to increase their core tier 1 ratios in response to a one-off increase in capital
requirements. There are a number of differences between the study by [Gropp et al.| (2018])
and our setting that imply we should not expect to reach the same findings however.
One key difference is that we expect that the UK banks in our sample have much higher
capital buffers than those considered by |Gropp et al. (2018). Additionally, we are not
considering changes to regulatory requirements but rather misconduct provisions, which

we argue represents a shock to banks capital.

These results have economic significance, and demonstrate that misconduct costs can
adversely affect banks’ capital. Moreover, these results also establish a very statistically
significant relationship between the CET1 ratio and Misconduct Provisions. As such,
they suggest that Misconduct Provisions are a suitable instrument for the CET1 ratio

purely from a “strong first-stage” perspective.
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3.2 Do Misconduct Provisions meet the Exclusion Restriction?

For misconduct provisions to be a valid instrument for bank capital ratios, we also re-
quire these provisions to be uncorrelated with the error term of our second-stage model
(the main lending outcome equation), conditional on the other covariates. That is, our
instrument must satisfy the exclusion restriction. There are several issues to consider in
order to determine whether misconduct provisions satisfy this condition, and we consider

these below.

The Drivers of Misconduct Provisions

The first issue we examine relates to omitted variables. Our instrument will be invalid if
one of the determinants of misconduct provisions is also an omitted variable in our main
lending outcome equation, thereby implying that misconduct provisions are correlated
with the error term of the lending equation. We therefore review the banking literature
to determine the potential drivers of misconduct provisions, and how these relate to the

credit supply and risk-taking aspects of lending.

The two main drivers of misconduct provisions are past misconduct and getting caught for
that past misconduct. What, then, are the drivers of (past) misconduct? One important
factor is bank governance: better governance prevents bank misconduct (Nguyen et al.|
2016). There is also evidence that a relationship between governance and bank risk-
taking exists, although the findings are mixed and nuanced (e.g., Diamond and Rajan,
2009 Aebi et al., 2012; Beltratti and Stulzl 2012; |[Ellul and Yerramilli, 2013; [Minton et al.|
2014).@ Bank performance and balance-sheet strength are also likely to influence bank
misconduct. A weak bank may be more likely to commit wrongdoing, or increase asset
risk, in order to inflate earnings (Nguyen et al., 2016). Additionally, a bank’s business
model and risk culture are factors we expect to drive both a bank’s willingness to engage

in misconduct, as well as its lending and risk-taking appetite.

In estimating a relationship between capital shocks and lending outcomes, therefore we
include controls for factors that influence lending behavior, but that also capture the

aforementioned drivers of misconduct. Specifically, the vector Bank includes variables

5There is limited empirical evidence about a relationship between governance and credit supply,
although the theoretical literature suggests several arguments for why governance should matter (Guler
et all 2021). Nguyen et al| (2015) find that better governance helped mitigate a disruption to credit
supply during the Great Financial Crisis.
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that capture governance, bank performance and balance sheet strength. We also include
bank fixed effects to capture unobserved bank-specific characteristics such as a bank’s
business model and risk culture; these two factors are very likely to influence both lending
behavior and misconduct, but they are also very stable over time (see, for example,
Fahlenbrach et al., [2012; Ellul and Yerramilli, [2013) and so can be captured by bank
fixed effects.

We have so far focused on the drivers of misconduct, but we also need to understand the
drivers of getting caught and thus having to make provisions for misconduct fines and
customer redress payments. Here the institutional setting is important. The provisions
in our sample have been the result of system-wide investigations, as outlined in Section [2|
It is possible that the regulator is yet to detect some forgone misconduct in the banking
sector. But for the specific cases of past misconduct considered so far, misconduct provi-
sions have followed from investigations or new policies applied to the entire sector. The
time fixed effects in our specification should absorb the banking sector-wide regulatory

factors that lead to new waves of misconduct provisions.

Overall, we uncover many common factors that explain both misconduct provisions and

lending behavior, and our main lending analysis controls for these factors.

The Timing of Misconduct Provisions

Having controlled for the observed and time-invariant unobserved factors that influence
lending behavior and also misconduct provisions in our main lending outcomes analysis,
we have diminished the risk that misconduct provisions are correlated with the error
term of our lending outcomes equation. Misconduct provisions therefore appears to be a

plausible instrument.

But they key strength of our identification strategy is that we use misconduct provi-
stons as an instrument, rather than misconduct itself. We therefore make use of the
time difference between the two events: “bank misconduct taking place” and subsequent
“misconduct provisions being made”. The time difference implies that a shock to some
misconduct determinant in period ¢t would affect risk-taking in ¢ and misconduct in ¢,
but would only lead to misconduct provisions in some subsequent period ¢t + n, where n
is often at least several periods and varies randomly from case-to-case. This means that
there is no direct correlation between misconduct provisions in t and risk-taking in ¢,

given that our bank fixed effects will absorb any time-invariant common factors.
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The often long lag between the two events “misconduct taking place” and “misconduct
provisions being made” is well illustrated by the type of misconduct provisions made by
UK banks since 2010. To best see this, we focus our attention on Payment Protection
Insurance (PPI) claims, which account for around half of all misconduct provisions in-
cluded in our sample['¥| Provisions for PPI claims do not relate to a bank’s current or
recent activities but rather to claims for policies mis-sold often ten years or more prior;
the peak of PPI sales occurred in the early 2000s with two thirds of these sales being
made before 2005 (Parliamentary Commission on Banking Standards, 2013b). And the
most frequently mis-sold PPT product was banned in 2009, which is prior to the start of
our sample when related provisions were made. Moreover, people claimed mis-sold PPI
randomly, meaning that provisions made in 2013 could reflect mis-selling in, for example,
1999 or 2004. It is therefore unlikely that an omitted variable could affect both a bank’s
misconduct in the late 1990s and their asset risk-taking in the 2010s, especially given that
our specification includes bank fixed effects and the aforementioned time-varying bank

controls.

We provide some corroborating evidence for the timing arguments above. The risk to our
identification strategy is that a shock to some omitted misconduct determinant in period
t, which affects misconduct in ¢t and bank lending in ¢, could be serially correlated and
persistent in a way that our bank fixed effects do not control for. We therefore consider
whether misconduct provisions relate to past measures of lending outcomes, conditional
on the relevant covariates. We regress lagged values of lending growth on misconduct
provisions as well as lagged values for the bank-level controls as follows:

Y;i—n = oo+ aiMisconduct Provisions;; + asBank;; 1 + v + 0 + uj—n, (2)

where j indexes a bank and t is the period. Here Y is lending growth. The variables
included in Equation [2] are outlined in Section [2] We consider lags up to 5 years. Table
presents the corresponding results. In general, we do not find that Misconduct Provi-
sions are significantly associated with previous lending growth, although we do find weak
significance for the 2-year lag of lending growth. These results are highly suggestive that
there is no omitted variable in our main lending outcomes analysis that somehow relates

to misconduct provisions.

16PPI claims are customer redress payments, not financial penalties. But customer redress payments
are similar to financial penalties; they occur because a bank has previously mis-sold a specific product and
must therefore provide customer compensation such that the customer is in the same financial position
as if they had not bought the product.
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Standard Test of Overidentifying Restrictions

Finally, we apply a standard test of overidentifying restrictions to our instrument. We
apply the Sargan-Hansen test to a variation of the specification presented in column 1 of
Table[2] in which we include the square of Misconduct Provisions as a second instrument [I7]
Here the number of instruments exceeds the number of endogenous variables. The null
hypothesis of the Sargan-Hansen test is that the over-identifying restrictions are valid,
which implies that the instruments satisfy the exclusion restriction and are uncorrelated
with the error process of the second-stage model. We find that we cannot reject the
null hypothesis (p-value = 0.63), which provides additional support for the exclusion

restriction assumption.

4 Misconduct Provisions and Lending Behavior

The previous section argued that misconduct provisions are an exogenous shock to bank
capital. This, combined with their very statistically significant effect on bank capital,
makes misconduct provisions a suitable instrument for bank capital. In this section, we
examine whether misconduct provisions affect lending behavior in a reduced-form sense.
We also examine whether misconduct provisions affect lending behavior, via their impact

on bank capital.

4.1 The Reduced-form Impact of Misconduct Provisions on Bank

and Lending Behavior

To begin our main analysis, we first consider the reduced-form impact of misconduct
provisions on bank behavior. Our first-stage estimates show that misconduct provisions
adversely affect the CET1 ratio. If, in addition, a reduced-form relationship between
misconduct provisions and lending behavior exists, then we can expect shocks to the
CET1 ratio to affect lending behavior too.

"Including the square of Misconduct Provisions as a second instrument could reflect any potential
nonlinearity in the relationship between Misconduct Provisions and the CET1 Ratio. The coefficient
estimate of this additional instrument is not significant however. As such, we use this specification to
test the overidentifying restrictions but not for our main analysis.
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Bank-level Analysis

We estimate the same empirical model set out in Equation [I| but now Y is either the
average risk-weighted asset (RWA) ratio, asset growth, non-lending activities growth, or
lending growth. The average RWA ratio is otherwise known as “risk-weight density” and
is equal to the ratio of RWA to total assets. The “reduced-form effect” of our instrument
represented by «; in Equation [I] can be interpreted as the impact of a shock to bank
capital ratios, brought about by misconduct provisions, on bank behavior. Thus, the
reduced-form estimates are interesting in their own right and can provide us with a
“natural experiment” set-up to consider the impact of a shock to bank capital ratios on

bank and lending behavior.

Table {] presents the results for the response of bank balance sheets. We find that a 1
percentage point increase in Misconduct Provisions causes a 2.0 percentage point decrease
in the average RWA ratio (column 1). Asset growth does not appear to be significantly
affected by Misconduct Provisions (column 2) but this is not the case for its components.
Specifically, we find a 2.8 percentage point increase in lending growth (column 4) but a
4.8 percentage point decrease in non-lending activities growth (column 3), where “non-

lending activities” includes items such as trading and financial assets[™]

These results suggest that the risk-weight density has been declining even though there
has been no significant change in assets and there has even been an increase in lending.
This appears to be because banks have shifted from non-lending activities to lending,
where lending growth is driven by mortgage lending. This is illustrated by the results in
Table [5], which presents the response of lending components to a shock to bank capital.
We find that higher-LTV mortgage lending growth increases significantly in response to
Misconduct Provisions (column 3), while non-mortgage lending (column 2) and low-LTV
lending are unaffected (column 4). In general, mortgage lending, including higher-LTV
mortgage lending, does not require banks to hold much capital relative to most other

balance sheet activities including non-lending activities "]

18«Non-lending activities” is defined as total assets less lending. Thus lending and non-lending activities
are the two components that sum to total assets.

9While non-lending activities tend to have lower credit risk capital charges relative to business lending,
this is not always the case for mortgage lending. Moreover, non-lending activities also attract capital
charges associated with market risk and counterparty risk, which do not affect mortgage lending.
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Loan-level Analysis

We extend our reduced-form analysis to examine the impact of misconduct provisions
on mortgage lending at the loan-level. Our loan-level analysis allows us to examine the
impact on loan quality and risk-taking in lending, while controlling for any offsetting
shifts in loan and borrower characteristics. We estimate the following augmented version
of the model set out in Equation

Y it = oo+ aiMisconduct Provisions;; + azBank;;_1,

(3)
+53Loanm¢ + 95+ O+ ui e

where 7 indexes a mortgage, j indexes a bank and ¢ is the periodP?] Y is either the
loan-to-value (LTV) ratio, mortgage loan value, mortgage downpayment, a higher-LTV
mortgage dummy, or a non-performance dummy. Misconduct Provisions, and the vector
of bank characteristics, Bank, included in Equation [3] are outlined in Section

Loan is a vector of loan-level and borrower characteristics that includes: the length of
the mortgage term, the mortgage loan-to-income (LTI) ratio, a set of fixed effects for the
repayment type (for example, if the loan is “capital and interest” or “interest only”), a
set, of fixed effects for the rate type (for example if the loan has a fixed rate or a floating
rate), the borrower’s age, a set of fixed effects for the borrower type (for example, if the
borrower is a first-time borrower), a dummy variable that takes on the value one if the
borrower does not have a standard credit history and zero otherwise, a dummy variable
that takes on the value one if the borrower’s income has been verified and zero otherwise,
a set of fixed effects for employment status, and the (log of) the borrower’s income.@
These variables allow us to control for, among others, observed changes in demand for
mortgages from risky borrowers. That is, any observed change in the leverage of a loan will
represent a change in the riskiness of the loan because borrower and loan characteristics

are controlled for.

We also include in our specification: bank fixed effects, «;, and region-by-time fixed
effects, 6,,. We consider regions based on the first three digits of the postcode, of which
there are around 2,000 of these geographic areas in the UK. We cluster the standard errors

at the bank-by-time level to control for the correlation that exists between mortgages

20We observe banks over time and so the bank-level variables have a panel structure indexed by j and
t. In each period, there are multiple mortgages made by each bank to new borrowers ¢, and so their
mortgage-level information has a pooled cross-sectional data structure and is indexed by i, j and t.
21We winsorize all continuous variables at the 1st and 99th percentile to remove any outliers.
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made by the same bank within each time period. Our robustness checks in Section
show that our results are robust to when we multi-cluster at both the bank- and time-
level. Additionally, our results are robust to when we consider different less granular

regions, as well as when we consider region-by-bank fixed effects in the specification.

Table [6] reports the results for the response of mortgage lending characteristics. We find
that a 1 percentage point increase in Misconduct Provisions causes a 1.4 percentage point
average increase in the LTV ratio (column 1). This increase in the LTV ratio appears to
be driven by a decrease in the downpayment rather than an increase in the loan value.
Specifically, we find no significant impact on the average loan value (column 2) but a 7.1
percent decrease in the downpayment value. We also find that there is a 3.0 percentage
point increase in the probability of issuing a higher-LTV mortgage (column 4), as well as
a 1.2 percentage point increase in the probability of issuing a new loan that non-performs

or defaults after one or more years (column 5).

Our bank-level results suggest that banks appear to reduce their overall balance sheet
risk in response to misconduct provisions. This is suggested by the reduction in their
RWA density, driven by a shift from non-lending activities to increased mortgage lending.
But further examination suggests that there is an increase in risk-taking within banks’
mortgage lending portfolios. This is indicated by an overall increase in average mortgage

leverage and ez post non-performance risk.

In sum, our results demonstrate a strong and negative relationship between misconduct
provisions and shocks to bank capital ratios, as well as a positive relationship between
misconduct provisions and mortgage lending growth, and mortgage-level risk-taking. The
combination of these results suggest that misconduct provisions bring about a negative
shock to bank capital ratios, which in turn causes a shift towards mortgage lending to

riskier borrowers. We examine this instrumental variable channel below.

4.2 The Impact of Bank Capital on Lending Behavior

We next investigate whether shocks to the CET1 ratio, triggered by misconduct provi-
sions, cause a change in bank behavior. Our instrumental variable approach combines
the insights from our first-stage analysis in Section and our reduced-form analysis
above in Section We estimate the following two-stage panel data model:

CET1 Ratioj; = «ap + a1Misconduct Provisions;; + azBank;;_; (4)

+agLoan; j; +v; + 0¢p + 4,
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Yije= Bo+ ﬁlCEmatioj,t + B2Bank;; (5)
+BsLoan; j: +vj + O, + €ij1
where ¢ indexes a bank, j indexes a bank and t is the period. The CET1 ratio is our
key explanatory variable of interest in Equation [5} the corresponding coeflicient estimate
(81) will indicate the impact of a change in the bank capital ratio on bank behavior.
Misconduct Provisions; and the control variable vectors Bank and Loan are similarly
defined as for Equation [3|in Section [3.1] We include all control variables in the first-stage
model (Equation {4)) that subsequently enter the second-stage model (Equation [5)) because

failure to do so would lead to inconsistent two-stage estimates.

Bank-level Analysis

We estimate the empirical model set out in Equation 4|and Equation |5 where Y is either
the bank-level non-lending asset growth, lending growth, non-mortgage lending growth,
higher-LTV mortgage lending growth, or low-LTV mortgage lending growth. We exclude
the loan-level control vector Loan given the dependent variables are at the bank-level.
We include bank fixed effects, v;, time fixed effects, 0;, and standard errors are clustered
at the bank-level.

Table [7] presents the results for our two-stage estimation of Equation [5| where the CET1
ratio is instrumented by scaled misconduct provisions. We find that a one percentage
point negative shock to the instrumented CET1 ratio will cause the non-lending asset
growth to decrease by around 4.5 percentage points (column 1) and lending growth to
increase by around 2.7 percentage points (column 2). Lending growth is driven by an
increase in higher-LTV mortgage lending (column 4) in response to a negative capital
shock. We do not observe any significant response in non-mortgage lending (column 3)
or low-LTV mortgage lending (column 5). These results suggest that a negative capital
shock, triggered by misconduct provisions, brought about an increase in higher-LTV

mortgage lending.

Loan-level Analysis

We also estimate the empirical model set out in Equation [ and Equation [5] where Y is
either the loan-level LTV ratio, mortgage loan value, mortgage downpayment, a higher-

LTV mortgage dummy, or a non-performance dummy. We include bank fixed effects, v;,
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region-by-time fixed effects, 6, ,, and standard errors are clustered at the bank-by-time

level.

Table [§] presents the results for our two-stage estimation of Equation |5l The coefficient
estimate of the CET1 ratio (3, is significant for the average LTV ratio (column 1). Con-
sistent with the reduced-form results, we find that the increase in the LTV ratio is driven
by a decrease in the downpayment value (column 3) rather than an increase in the loan
value (column 2). These results suggest that a negative shock to capital ratios, triggered

by misconduct provisions, causes an increase in risk-taking within mortgage lending.

In terms of the economic significance, the results in column 1 of Table[§|suggest that a one
standard deviation negative shock to the instrumented CET1 ratio, which is equivalent
to 4.3 percentage points, will cause the average LTV ratio of an otherwise identical new
loan to increase by around 3.7 percentage points (column 1). Given that this effect is
conditional on the borrower and loan characteristics remaining fixed, this result seems
significant. But the magnitude of the effect is difficult to interpret. A portfolio of loans
with a higher average leverage ratio will be more risky, and experience higher rates of
loan non-performance. But default rates are relatively low for a given loan with a LTV
ratio below 75 percent, where our sample average LTV ratio is around 64 percent. As
such, our bank-level results and other loan-level characteristics help provide context to
this result by considering whether this increase in the average LTV ratio is driven by a
shift to the more risky types of borrowers. Here we find evidence of such a shift. We
find a 7.7 percentage point increase in the probability of issuing a higher-LTV mortgage
(column 4) as well as a 3.4 percentage point increase in the probability of issuing a new
loan that non-performs after one of more years (column 5) in response to a one standard
deviation negative shock to the instrumented CET1 ratio. These latter two effects are

significant at the 10 percent and 5 percent level respectively.

Further Discussions

Panel B of both Table [7]and Table [§| presents the results from a “naive specification” that
does not account for the endogenous relationship between lending behavior and bank cap-
ital ratios, where we employ the actual CET1 ratio rather than the instrumented CET1
ratio. The two-stage coefficient estimates presented in Panel A strongly differ in their
significance and magnitude to the corresponding biased “naive” counterparts presented in

Panel B. Why? Our instrumental variable estimates demonstrate that a negative capital
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shock causes, among other things, an increase in risk-taking within mortgage lending
(column 4 of Table [7] and column 1 of Table [§). But if an increase in risk-taking sim-
ultaneously causes an increase in bank capital, as may be the case because increased
risk may bring about increased profits that will feed into capital via retained earnings,
then the “naive estimates” will face a positive bias. This bias will misleadingly offset the
true impact of shocks to bank capital on lending behavior. The instrumental variable
results are free of this type of bias, and thus reveal the causal impact of bank capital on

risk-taking.

We report a number of model statistics in both Table [7] and Table [§] which provide
support for our results regarding the impact of the CET1 ratio on lending behavior. We
first consider the F-statistic for misconduct provisions as an instrument. This is 12.49 in
Table [7] and 13.23 in Table [§] which is greater than 10 and suggests a strong instrument
according to the “rule of thumb” described by |Staiger and Stock (1997). We also consider
the Anderson-Rubin test statistic, which is cluster-robust as well as robust in the presence
of weak instruments. The results from the Anderson-Rubin test therefore dominate the
first-stage inferences about instrument strength based on the F-statistic. The Anderson-
Rubin test examines the joint null hypothesis that both the coefficient estimate of our
endogenous variable (the CET1 ratio) in Equation [5|is equal to zero and that our over-
identifying restrictions are valid (if there is more than one instrument). In Table |8 we
reject the null hypothesis of the Anderson-Rubin test at the 1 percent or 5 percent level for
our results relating to the average leverage ratio (column 1), downpayment value (column
3), the probability of issuing a higher-LTV mortgage (column 4) and the probability of
issuing a new loan that non-performs (column 5). Similarly, in Table [7| we reject the
null for non-lending asset growth (column 1), lending growth (column 2) and higher-LTV

mortgage lending (column 4).

Taken together, the results from Table[7]and Table[§[suggest that UK banks whose capital
is lowered by misconduct provisions seek to restore their capital ratios by increasing
lending. They do so by issuing more (initially) profitable and riskier mortgages, where
higher-LTV mortgages incur a lower average risk-weight than other non-lending activities
or business lending. Banks appear to be boosting the numerator of their capital ratio
(via increased income and retained earnings) in a way that minimizes any changes to

their risk-weighted assets, the denominator of bank capital ratios.
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4.3 The Nonlinear Impact of Bank Capital on Lending Behavior

Finally, we investigate whether banks with lower capital cushions respond differently to
misconduct conduct provisions as compared with other banks. This would be expected
if there is a non-linear effect of being close to a bank’s capital requirement. We estimate
an augmented version of the reduced-form model set out in Equation [3] and include an
interaction term for Misconduct Provisions; and a dummy variable that equals one if
the bank has a capital cushion ratio in the bottom quartile. We focus on results from
the reduced-form model rather than the two-stage panel model because we faced a weak

instrument problem for the latter approach.[iz]

Table [0 presents the results of the bank-level specification where several lending aggreg-
ates are considered for Y. We find that an increase in Misconduct Provisions causes
lending growth to increase for banks with a higher capital cushion, but there is a signi-
ficant decrease in lending growth for banks that have lower capital cushions (column 2).
The decline in lending for banks that have lower capital cushions appears to be driven by
non-mortgage lending such as unsecured business lending (column 3). Additionally, there
is a decrease in higher-LTV mortgage lending for banks that have lower capital cushions

and whose capital is lowered by misconduct provisions (column 4).

Table [9] presents the results of the loan-level specification where several mortgage lending
variables are considered for Y. Our loan-level analysis demonstrates that banks with
lower capital cushions are still more likely to issue higher-LTV mortgages (column 4)
with weaker ez post performance (column 5) following an increase in their misconduct
provisions. But consistent with our bank-level results, there is evidence that they also

significantly decrease the average mortgage loan value (column 2)@

Taken together, our bank-level and loan-level results suggest that when faced with an

increase in misconduct provisions, banks with a lower capital cushion seek to restore

22Tn the two-stage panel model setting, we require two instrumental variables for the CET1 ratio and
its interaction term with the capital cushion dummy variable. The multivariate F test of excluded instru-
ments is insignificant when we use the instruments: Misconduct Provisions; and Misconduct Provisions;
interacted with the capital cushion dummy variable. It is similarly insignificant when we apply the
approach outlined by Wooldridge| (2010) and use the instruments CEﬁatiot and its interaction with
the capital cushion dummy variable.

ZThere is seemingly a tension between the observed decrease in aggregate higher-LTV mortgage
lending for banks that have lower capital cushions in Table[9] with the observed decrease in the probability
of issuing higher-LTV mortgages in Table But the results in Table [I0] are loan-level results. The
Table results imply these banks are be more likely to issue higher-LTV mortgages relative to the
other types of mortgages, rather than relative to an aggregate. Moreover, they make smaller mortgages
(column 2) even if those mortgages are more likely to be higher-LTV within their portfolio.
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their capital ratios in some of the same ways as for banks with a higher capital cushion.
Namely, there is an observed increase in their risk-taking in mortgage lending as indicated
by the increase in the average LTV ratio and ex post mortgage non-performance outcomes.
But one key difference is that banks with a lower capital cushion do not increase their
higher-LTV mortgage lending like banks with a higher capital cushion. Rather, they
decrease both non-mortgage lending and higher-LTV mortgage lending. Banks with a
lower capital cushion appear to take more aggressive action to restore their capital via
reducing their assets, which is again consistent with the capital buffer evidence presented
by Berger et al.| (2008) and others. We note that the banks in our sample with a higher
capital cushion (that is, those not in the lowest quartile) have a very comfortable capital
cushion, which seems consistent with the fact these banks take a slower approach to

restoring their capital via retained earnings.

4.4 Further Robustness

In this section, we show that our empirical analysis is robust to a number of alternative
modeling strategies. Table and Table present the results of several robustness
checks for the second-stage of our 2SLS estimation of Equation

In Section [3.2] we included the square of Misconduct Provisions as a second instrument to
apply a standard test of overidentifying restrictions. Such an instrument could cater for
any nonlinearities in the relationship between misconduct provisions and the CET1 ratio.
Panel A of Tables [I1] and [12] presents the second-stage results for this specification. The
coefficient estimates for 5; and their significance levels are similar to our main results in
Tables [7] and [8| across most of the dependent variables. The estimate is now insignificant
for the higher LTV dummy specification (column 4) in Table This may be driven by
a weak instrument problem, where the F-statistic for this specification is smaller than
that of our baseline and the “rule of thumb” (F-statistic is 7.79). Reassuringly, the the
Anderson-Rubin test, which is robust in the present of weak instruments, suggests a
strong rejection (at the 1 percent level) of the null hypothesis that 5 is equal to zero for
the higher LTV dummy dependent variable.

We find that our results are robust to alternative clustering of the standard errors. Panel B
presents results for a specification where we multi-cluster the standard errors by bank and
time, instead of bank only as in Table [7] or bank-by-time as in Table [8] The significance

levels remain similar to our main results for most dependent variables. The 3; estimates
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for the non-lending asset growth (column 1) in Table 7| and the higher LTV dummy
(column 4) in Table[§|specifications are now just insignificant. Once more, the F-statistics
are below 10 for these specifications and indicate a potential weak instrument problem.
However, we reject the null hypothesis of the Anderson-Rubin test for both specifications,
suggesting a significant relationship between a negative shock to the CET1 ratio and both
non-lending asset growth and the higher LTV dummy.

Another potential concern is that changes in lending behavior are driven by loan demand
rather than loan supply. This can often be a cause for a concern in other studies because
changes in capital or capital requirements can often be correlated with changes in eco-
nomic conditions, including loan demand. We think this should be less of a problem for
our analysis because the capital shocks we observe are driven by misconduct provisions,
which we do not expect to be correlated with loan demand. In any case, our main loan-
level specifications include details loan and borrower characteristics that should control
for shifts in loan demand, as well as region-by-time fixed effects as done by others (e.g.,
Uluc and Wieladek, 2018). Nonetheless, Panel C of Table presents the results from
a specification that also includes bank-by-region fixed effects, as done by Peydro et al.
(2020), to further reduce the risk that changes in lending behavior are driven by the
demand shocks of borrowers in specific regions. We find that the coefficient estimates for

B1 and their significance levels are once more similar to our main results in Table

Although not reported here, our loan-level results for the discrete dependent variables
(higher-LTV mortgage dummy and non-performance dummy) are robust to estimation
via an instrumental variable probit (IVP) model. We are unable to include region-by-time
fixed effects for the IVP models, and instead include separate region and time-level fixed
effects. However, the average marginal effects for the IVP estimations are similar to the
coefficient estimates for the 2SLS estimations. Moreover, estimates for the IVP models

tend to be more statistically significant.

5 Conclusion

In this paper, we construct a new UK panel dataset that combines hand-collected bank-
level information on misconduct provisions with additional information on bank-specific
capital requirements as well as detailed mortgage-level information on lending standards.
We use these data to examine the impact of misconduct provisions on bank capital ratios

and lending behavior. The UK offers a useful setting to examine this topic: over the

26



last decade, UK banks have been significantly affected by provisions for misconduct that

originally took place as far back as the 1990s.

Studying the effect of misconduct provisions on bank capital and lending is highly relevant
given the magnitude of these provisions affecting the UK banking system. Additionally,
we argue that misconduct provisions are an exogenous shock to bank capital. A key
contribution of this study is therefore our approach to use misconduct provisions as an

instrument to identify the effect of bank capital on lending behavior.

We find that, on average, UK banks whose capital is lowered by misconduct provisions
decrease their non-lending activities but increase lending, where lending growth is driven
by higher-LTV mortgage lending. Within banks’ mortgage lending portfolios, there is an

increase in average mortgage leverage and ez post non-performance risk.

With a few notable exceptions, previous studies generally document that a negative
shock to capital, or an increase in regulatory requirements, causes a decrease in credit
supply. We find this to be the case for banks with a lower capital cushion with which
to absorb the misconduct shock. However, we find that the average bank increases
higher-LTV mortgage lending. This appears to be because riskier mortgage lending is
highly profitable but requires relatively less capital than other activities, making it an
efficient way to restore capital in response to a negative capital shock - in this case a
large misconduct providsion. We argue this evidence supports the capital buffer evidence
presented by Berger et al. (2008) and others, where banks appear to make riskier loans
in order to restore their capital via retained earnings in response to a negative capital
shock.

More generally, our findings demonstrate that bank capital is not purely a buffer to
absorb shocks and protect creditors from losses: it also influences banks’ lending behavior.
As such, these findings have important implications for financial stability. Following a
decrease in bank capital, banks are likely to loosen their mortgage lending standards. This
increases the vulnerability of both the household sector and the banking sector to future
shocks. Additionally, these results have implications for optimal capital requirements;
any determination of bank capital requirements that does not take these risk-taking

consequences into account may set sub-optimal capital requirements.
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Figure 2: Aggregate Provisions by Misconduct Issues from 2009 to 2017
The figure shows the aggregate provisions for different misconduct issues for the 23 UK banks in our
sample. * The category “Litigation and other regulatory matters” includes: securities litigation, US res-
idential mortgage-backed securities investigations, money laundering, tax-related investigations, CDS,
LIBOR, EURIBOR, foreign exchange investigations, other benchmark investigations, and other unspe-
cified provisions for regulatory matters. ** The category “Other customer redress” includes: mis-sold
interest rate hedging products, mis-sold packaged accounts, investment advice, UK Consumer Credit Act
violations. Additionally some banks report provisions for mis-sold PPI within another customer redress
category.
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Table 1: Summary Statistics

Variable Name Unit N Mean Std. dev. 5th %tile 50th %tile 95th %tile
Bank-level Variables

Misconduct Provisions % 310 0.073 0.185 0.000 0.011 0.344
CET1 Ratio % 310 13.948 4.286 9.100 13.202 23.470
Capital Cushion Ratio % 310 7.560 6.402 1.134 5.818 22.045
Liquidity Ratio % 310 6.619 3.661 1.220 6.076 13.021
NPL Ratio % 310 2.870 3.009 0.264 1.882 9.700
ROA % 310 0.144 0.346 -0.573 0.185 0.532
Ln(Total Assets) £bn 310 11.289 2.040 8.265 10.745 14.378
Loan Ratio % 310 64.916 19.139 29.719 69.672 86.193
Governance % 310 23.269 24.042 0.000 16.667 70.000
CET1 Capital Growth % 310 1.381 10.747 -12.586 0.955 14.149
Risk-weighted Asset Growth % 310 -1.402 8.647 -14.303 -1.185 9.744
Average Risk-weighted Asset Ratio % 292 34.756 12.089 13.655 35.340 59.648
Asset Growth % 292 0.303 6.687 -9.711 -0.092 11.260
Non-lending Asset Growth % 292 -0.422 4.605 -7.465 -0.542 7.069
Lending Growth % 292 0.725 6.708 -8.812 1.132 9.510
Non-Mortgage Lending Growth % 292 -4.158 11.230 -17.625 -4.027 12.214
Higher-LTV Mortgage Growth % 292 19.258 76.452 -58.000 8.691 128.496
Low-LTV Mortgage Growth % 292 4.824 38.556 -50.003 2.503 62.525
Loan-level Variables

Loan-to-Value (LTV) Ratio % 7,545,374 63.730 22.332 19.998 69.829 90.000
Ln(Mortgage Loan Value) £ 7,545,374 11.806 0.675 10.629 11.822 12.912
Ln(Mortgage Downpayment Value) £ 7,545,374 11.124 1.062 9.349 11.136 12.873
Higher-LTV Mortgages 0/1 7,545,374 0.171 0.376 0 0 1
Non-performance 0/1 5,840,456 0.041 0.198 0 0 0
Rate-type: Fixed 0/1 7,545,374 0.819 0.385 0 1 1
Rate-type: Variable 0/1 7,545,374 0.174 0.379 0 0 1
Rate-type: Other 0/1 7,545,374 0.008 0.087 0 0 0
Repayment-type: Capital 0/1 7,545,374 0.909 0.288 0 1 1
Repayment-type: Interest 0/1 7,545,374 0.012 0.110 0 0 0
Repayment-type: Other 0/1 7,545,374 0.079 0.270 0 0 1
Borrower-type: First-time 0/1 7,545,374 0.266 0.442 0 0 1
Borrower-type: Home Mover 0/1 7,545,374 0.356 0.479 0 0 1
Borrower-type: Re-mortgagor 0/1 7,545,374 0.356 0.479 0 0 1
Borrower-type: Other 0/1 7,545,374 0.022 0.148 0 0 0
Maturity Years 7,545,374 22.390 8.010 8.417 24 35
Loan-to-income Ratio Value 7,545,374 2.928 1.118 1.001 2.960 4.715
Income £ 7,545,374 10.826 0.595 9.912 10.782 11.896
Impaired 0/1 7,545,374 0.003 0.0550 0 0 0
Income Verified 0/1 7,545,374 0.865 0.341 0 1 1
Employment Status: Employed 0/1 7,545,374 0.865 0.341 0 1 1
Employment Status: Self-employed 0/1 7,545,374 0.0270 0.161 0 0 0
Employment Status: Other 0/1 7,545,374 0.102 0.302 0 0 1
Age Years 7,545,374 38.927 9.941 25 38 57
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Table 2: The Impact of Misconduct Provisions on Bank Capital
The table presents coefficient estimates for Equation [T} the regression of ¥ on misconduct provisions
scaled by total assets (Misconduct Provisions) and the relevant control variables. The dependent variables
Y are: the Common Equity Tier 1 (CET1) ratio, CET1 capital growth, and RWA growth. Standard
errors are heteroskedasticity-robust and clustered by bank year groups, and the standard errors of the
coefficient estimates are in parentheses. *** ** and * indicate statistical significance at the 1 percent,
5 percent and 10 percent confidence level, respectively.

(1) (2) (3)

CET1 Ratio CET1 Capital RWA Growth
Growth

Misconduct Provisions -1.184%%* -0.073%* -0.005
(0.324) (0.029) (0.013)

Bank-level Controls Yes Yes Yes
Bank Fixed Effects Yes Yes Yes
Time Fixed Effects Yes Yes Yes
Clusters Bank Bank Bank
Observations 310 310 310
Adjusted R-squared 0.883 0.162 0.404
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Table 3: Do Misconduct Provisions meet the Exclusion Restriction?
The table presents coefficient estimates for Equation [2] the regression of the lagged values of lending
growth on misconduct provisions scaled by total assets (Misconduct Provisions) and the relevant control
variables. Columns (1), (2), (3), (4) and (5) consider a one year, two year, three year, four year and five
year lag, respectively, for the lending growth and respective control variables. The standard errors of the
coefficient estimates are in parentheses. *** ** and * indicate statistical significance at the 1 percent,
5 percent and 10 percent confidence level, respectively.

(1) (2) (3) (4) (5)

Lending Growth: ¢-1 t-2 t-3 t-4 t-5

Misconduct Provisionsy 0.010 -0.031%* -0.004 0.029 -0.015
(0.013) (0.017) (0.010) (0.018) (0.021)

Bank-level Controls Yes Yes Yes Yes Yes
Bank Fixed Effects Yes Yes Yes Yes Yes
Time Fixed Effects Yes Yes Yes Yes Yes
Observations 247 199 161 122 92
Adjusted R-square 0.615 0.570 0.622 0.654 0.768
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Table 4: The Impact of Misconduct Provisions on Bank Balance Sheets
The table presents coefficient estimates for Equation [T} the regression of ¥ on misconduct provisions
scaled by total assets (Misconduct Provisions) and the relevant control variables. The dependent variables
Y are: the average risk-weighted asset (RWA) ratio, asset growth, non-lending activities growth, and
lending growth. Standard errors are heteroskedasticity-robust and clustered by bank year groups, and
the standard errors of the coefficient estimates are in parentheses. ***, ** and * indicate statistical
significance at the 1 percent, 5 percent and 10 percent confidence level, respectively.

(1) (2) (3) (4)

Average RWA Asset Growth Non-lending Asset Lending Growth
Ratio Growth

Misconduct Provisions -1.993** -0.020 -0.048** 0.028%*
(0.818) (0.013) (0.018) (0.011)

Bank-level Controls Yes Yes Yes Yes
Bank Fixed Effects Yes Yes Yes Yes
Time Fixed Effects Yes Yes Yes Yes
Clusters Bank Bank Bank Bank
Observations 291 291 291 291
Adjusted R-squared 0.930 0.581 0.305 0.561

40



Table 5: The Impact of Misconduct Provisions on Aggregate Lending
The table presents coefficient estimates for Equation [T} the regression of ¥ on misconduct provisions
scaled by total assets (Misconduct Provisions) and the relevant control variables. The dependent variables
Y are: the lending growth, non-mortgage lending growth, higher-LTV mortgage lending growth and low-
LTV mortgage lending growth. Standard errors are heteroskedasticity-robust and clustered by bank
groups, and the standard errors of the coefficient estimates are in parentheses. *** ** and * indicate
statistical significance at the 1 percent, 5 percent and 10 percent confidence level, respectively.

(1) (2) (3) (4)

Lending Growth Non-mortgage Higher-LTV Low-LTV

Lending Growth Mortgage Growth Mortgage Growth

Misconduct Provisions 0.028** 0.007 0.4471%* -0.072

(0.011) (0.026) (0.199) (0.154)
Bank-level Controls Yes Yes Yes Yes
Bank Fixed Effects Yes Yes Yes Yes
Time Fixed Effects Yes Yes Yes Yes
Clusters Bank Bank Bank Bank
Observations 291 291 291 291
Adjusted R-squared 0.561 0.265 0.125 0.177
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Table 6: The Impact of Misconduct Provisions on Mortgage Lending Quality
The table presents coefficient estimates for Equation [3] the regression of Y on misconduct provisions
scaled by total assets (Misconduct Provisions) and the relevant control variables. The dependent variables
Y are: the loan-to-value (LTV) ratio, mortgage loan value, mortgage downpayment value, a higher-LTV
dummy variable, and a non-performance dummy variable. Standard errors are heteroskedasticity-robust
and clustered by bank-half year groups, and the standard errors of the coefficient estimates are in
parentheses. *** ** and * indicate statistical significance at the 1 percent, 5 percent and 10 percent
confidence level, respectively.

(1) (2) (3) (4) (5)

LTV Ratio Loan Value Downpayment Higher LTV  Non-performance

Value Dummy Dummy

Misconduct Provisions 1.432%%* -0.003 -0.071%%* 0.030%* 0.012%*

(0.545) (0.005) (0.025) (0.013) (0.005)

Bank-level Controls Yes Yes Yes Yes Yes

Loan-level Controls Yes Yes Yes Yes Yes

Bank Fixed Effects Yes Yes Yes Yes Yes

Region X time Fixed Yes Yes Yes Yes Yes
Effects

Clusters Bank xtime Bank xtime Bank xtime Bank xtime Bank xtime

Observations 7,545,374 7,545,374 7,545,374 7,545,374 5,842,021

Adjusted R-squared / 0.604 0.946 0.590 0.241 0.040

Pseudo R-squared
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Table 7: The Impact of Instrumented Bank Capital on Aggregate Lending
The table presents coefficient estimates for Equation [5] the regression of Y on the CET1 ratio and
the relevant control variables. The dependent variables Y are: the non-lending asset growth, lending
growth, non-mortgage lending growth, higher-LTV mortgage lending growth and low-LTV mortgage
lending growth. Panel A presents the results estimated by two stage least squares, where the CET1 ratio
has been instrumented by misconduct provisions scaled by total assets (Misconduct Provisions). Panel
B presents the results estimated by ordinary least squares. Standard errors are heteroskedasticity-robust
and clustered by bank groups, and the standard errors of the coefficient estimates are in parentheses.
Rk Kk and * indicate statistical significance at the 1 percent, 5 percent and 10 percent confidence level,
respectively.

(1) (2) (3) (4) (5)
Non-lending Lending Non-mortgage Higher-L'TV Low-LTV
Asset Growth Growth Lending Mortgage Mortgage
Growth Growth Growth
Panel A: 2SLS
CET1 Ratio 0.045%* -0.027%* -0.015 -0.409%* 0.029
(0.021) (0.013) (0.022) (0.198) (0.117)
First-stage F-statistic 12.49%** 12.49%** 12.49%** 12.49%** 12.49%**
Anderson-Rubin Test 11.65%*** 10.92%** 0.72 5.99%* 0.06
Panel B: OLS
CET1 Ratio 0.000 -0.004 -0.005 -0.012 -0.012
(0.002) (0.002) (0.004) (0.012) (0.012)
Bank-level Controls Yes Yes Yes Yes Yes
Loan-level Controls n.a n.a n.a n.a n.a
Bank Fixed Effects Yes Yes Yes Yes Yes
Time Fixed Effects Yes Yes Yes Yes Yes
Clusters Bank Bank Bank Bank Bank
Observations 290 290 290 290 290
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Table 8: The Impact of Instrumented Bank Capital on Mortgage Lending
Quality

The table presents coefficient estimates for Equation [5] the regression of Y on the CET1 ratio and the
relevant control variables. The dependent variables Y are: the loan-to-value (LTV) ratio, mortgage loan
value, mortgage downpayment value, a higher-LTV dummy variable, and a non-performance dummy
variable. Panel A presents the results estimated by two stage least squares, where the CET1 ratio has
been instrumented by misconduct provisions scaled by total assets (Misconduct Provisions). Panel B
presents the results estimated by ordinary least squares. Standard errors are heteroskedasticity-robust
and clustered by bank-half year groups, and the standard errors of the coefficient estimates are in
parentheses. *** ** and * indicate statistical significance at the 1 percent, 5 percent and 10 percent
confidence level, respectively.

(1) (2) (3) (4) (5)
LTV Ratio Loan Value Downpayment Higher LTV  Non-performance
Value Dummy Dummy
Panel A: 2SLS
CET1 Ratio -0.871%* 0.002 0.043** -0.018* -0.008**
(0.361) (0.003) (0.018) (0.010) (0.003)
First-stage F-statistic 13.23%** 13.23%** 13.23%%* 13.23%** 13.52%%*
Anderson-Rubin Test 6.98%** 0.41 8.39%** 5.36%* 5.20%*
Panel B: OLS
CET1 Ratio -0.073 -0.000 0.003 0.002* -0.000
(0.055) (0.000) (0.002) (0.001) (0.001)
Bank-level Controls Yes Yes Yes Yes Yes
Loan-level Controls Yes Yes Yes Yes Yes
Bank Fixed Effects Yes Yes Yes Yes Yes
Region X time Fixed Yes Yes Yes Yes Yes
Effects
Clusters Bank xtime Bank xtime Bank xtime Bank xtime Bank xtime
Observations 7,545,374 7,545,374 7,545,374 7,545,374 5,840,456
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Table 9: The Role of Low Capital Cushions in How Misconduct Provisions
Affect Aggregate Lending

The table presents coefficient estimates for Equation [I] the regression of Y on misconduct provisions
scaled by total assets (Misconduct Provisions), an interaction term for Misconduct Provisions and a
dummy variable that equals 1 when the capital cushion ratio is in the bottom quartile (Low Cushion), and
the relevant control variables (including the dummy variable Low Cushion). The dependent variables Y
are: the non-lending asset growth, lending growth, non-mortgage lending growth, higher-LTV mortgage
lending growth and low-LTV mortgage lending growth. Standard errors are heteroskedasticity-robust
and clustered by bank groups, and the standard errors of the coefficient estimates are in parentheses.
wok Kk and * indicate statistical significance at the 1 percent, 5 percent and 10 percent confidence level,
respectively.

(1) (2) (3) (4) ()

Non-lending Lending Non-mortgage Higher-LTV Low-LTV

Asset Growth Growth Lending Mortgage Mortgage

Growth Growth Growth

Misconduct Provisions -0.049%** 0.030** 0.013 0.490%* -0.056
(0.018) (0.011) (0.020) (0.228) (0.125)

Misconduct Provisions 0.049 -0.097** -0.319%* -2.402%* -0.797
X Low Cushion (0.075) (0.043) (0.133) (1.023) (0.512)
Bank-level Controls Yes Yes Yes Yes Yes
Bank Fixed Effects Yes Yes Yes Yes Yes
Time Fixed Effects Yes Yes Yes Yes Yes
Clusters Bank Bank Bank Bank Bank
Observations 291 291 291 291 291
Adjusted R-squared 0.304 0.563 0.274 0.136 0.180
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Table 10: The Role of Low Capital Cushions in How Misconduct Provisions
Affect Mortgage Lending Quality

The table presents coefficient estimates for Equation [I] the regression of Y on misconduct provisions
scaled by total assets (Misconduct Provisions), an interaction term for Misconduct Provisions and a
dummy variable that equals 1 when the capital cushion ratio is in the bottom quartile (Low Cushion),
and the relevant control variables (including the dummy variable Low Cushion). The dependent variables
Y are: the loan-to-value (LTV) ratio, mortgage loan value, mortgage downpayment value, a higher-LTV
dummy variable, and a non-performance dummy variable. Standard errors are heteroskedasticity-robust
and clustered by bank-half year groups, and the standard errors of the coefficient estimates are in
parentheses. *** ** and * indicate statistical significance at the 1 percent, 5 percent and 10 percent
confidence level, respectively.

(1) (2) (3) (4) ()

LTV Ratio Loan Value Downpayment Higher LTV  Non-performance
Value Dummy Dummy
Misconduct Provisions 1.476%%* -0.002 -0.072%%* 0.030** 0.013%*
(0.523) (0.005) (0.024) (0.013) (0.005)
Misconduct Provisions -0.672 -0.028%* 0.012 0.001 -0.013
x Low Cushion (2.336) (0.013) (0.110) (0.038) (0.016)
Bank-level Controls Yes Yes Yes Yes Yes
Loan-level Controls Yes Yes Yes Yes Yes
Bank fixed Effects Yes Yes Yes Yes Yes
Region X time Fixed Yes Yes Yes Yes Yes
Effects
Clusters Bank xtime Bank xtime Bank xtime Bank xtime Bank xtime
Observations 7,545,374 7,545,374 7,545,374 7,545,374 5,842,021
Adjusted R-squared / 0.604 0.946 0.590 0.241 0.040

Pseudo R-squared
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Table 11: Robustness Checks for the Impact of Instrumented Bank Capital on

Aggregate Lending

The table presents coefficient estimates for Equation [5] the regression of Y on the CET1 ratio and
the relevant control variables. The dependent variables Y are: the non-lending asset growth, lending
growth, non-mortgage lending growth, higher-LTV mortgage lending growth and low-LTV mortgage
lending growth. Panel A presents the results estimated by two stage least squares, where the CET1
ratio has been instrumented by misconduct provisions scaled by total assets (Misconduct Provisions) as
well as its square. Panel B presents the results for heteroskedasticity-robust standard errors that are
multi-clustered at the bank- and time-level. Standard errors are heteroskedasticity-robust and clustered
by bank-half year groups (for Panel A), and the standard errors of the coefficient estimates are in
parentheses. *** ** and * indicate statistical significance at the 1 percent, 5 percent and 10 percent
confidence level, respectively.

(1) (2) 3) (4) ()
Non-lending Lending Non-mortgage Higher-L'TV Low-LTV
Asset Growth Growth Lending Mortgage Mortgage
Growth Growth Growth

Panel A: Additional Instrumental Variable

CET1 Ratio 0.045%* -0.027%* -0.015 -0.409* 0.030

(0.021) (0.013) (0.022) (0.201) (0.120)
First-stage F-statistic 10.34%%* 10.34%%* 10.34%%* 10.34%%* 10.34%**
Anderson-Rubin Test 20.98%*** 11.95%** 4.92% 7.08%* 0.44

Panel B: Multi-clustered Standard Errors

CET1 Ratio 0.045 -0.027%* -0.015 -0.409%* 0.029
(0.026) (0.012) (0.021) (0.167) (0.131)
First-stage F-statistic 12.15%** 12.15%** 12.15%** 12.15%** 12.15%**
Anderson-Rubin Test 9.64%** 9.21%** 0.61 5.48%* 0.05
Bank-level Controls Yes Yes Yes Yes Yes
Loan-level Controls n.a n.a n.a n.a n.a
Bank fixed Effects Yes Yes Yes Yes Yes
Region X time Fixed Yes Yes Yes Yes Yes
Effects
Clusters Bank Bank Bank Bank Bank
Observations 290 290 290 290 290

47



Table 12: Robustness Checks for the Impact of Instrumented Bank Capital on

Mortgage Lending Quality

The table presents coefficient estimates for Equation [5] the regression of Y on the CET1 ratio and the
relevant control variables. The dependent variables Y are: the loan-to-value (LTV) ratio, mortgage loan
value, mortgage downpayment value, a higher-LTV dummy variable, and a non-performance dummy
variable. Panel A presents the results estimated by two stage least squares, where the CET1 ratio has
been instrumented by misconduct provisions scaled by total assets (Misconduct Provisions) as well as its
square. Panel B presents the results for heteroskedasticity-robust standard errors that are multi-clustered
at the bank- and time-level. Panel C presents the results for a specification that includes bank-by-region
fixed effects. Standard errors are heteroskedasticity-robust and clustered by bank groups (for Panels A
and C), and the standard errors of the coefficient estimates are in parentheses. *** ** and * indicate
statistical significance at the 1 per cent, 5 per cent and 10 per cent confidence level, respectively.

(1) (2) 3) (4) ()
LTV Ratio Loan Value Downpayment Higher LTV  Non-performance
Value Dummy Dummy

Panel A: Additional Instrumental Variable

CET1 Ratio -0.736%* 0.003 0.037%* -0.015 -0.008%**

(0.375) (0.004) (0.018) (0.010) (0.004)
First-stage F-statistic T.TQHF* T.79HF* T.79FH* T.79FH* 13.52%%*
Anderson-Rubin Test 26.49%** 3.67 23.16%** 17.94%%* 7.29%*

Panel B: Multi-clustered Standard Errors

CET1 Ratio -0.871%* -0.002 0.043* -0.018 -0.008***

(0.499) (0.009) (0.024) (0.013) (0.002)
First-stage F-statistic T.22%* T.22%* 7.22%% 7.22%* 8.58%**
Anderson-Rubin Test 5.77%* 0.43 9.20%** 5.28%%* 360%*

Panel C: Additional Loan Demand Controls

CET1 Ratio -0.829%** 0.002 0.042%* -0.018%* -0.008%**
(0.347) (0.003) (0.017) (0.010) (0.003)
First-stage F-statistic 13.55%%* 13.55%%* 13.55%%* 13.55%%* 13.94%%*
Anderson-Rubin Test 6.70%** 0.73 8.39%** 5.14%* 5.20%*
Bank-level Controls Yes Yes Yes Yes Yes
Loan-level Controls Yes Yes Yes Yes Yes
Bank fixed Effects Yes Yes Yes Yes Yes
Region X time Fixed Yes Yes Yes Yes Yes
Effects
Clusters Bank xtime Bank xtime Bank xtime Bank xtime Bank xtime
Observations 7,545,374 7,545,374 7,545,374 7,545,374 5,840,456
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A Appendix

Table A.1: Definitions of Variables used in Empirical Analysis

Variable Name

Variable Description

Bank-level Variables
Misconduct Provisions
CET1 Ratio

Capital Cushion Ratio

Liquidity Ratio
NPL Ratio
ROA

Ln(Total Assets)
Loan Ratio

Governance

CET1 Capital Growth
Risk-weighted Asset Growth
Average Risk-weighted Asset Ratio
Asset Growth

Non-lending Asset Growth
Lending Growth

Non-Mortgage Lending Growth
Higher-LTV Mortgage Growth

Low-LTV Mortgage Growth

The ratio of misconduct provisions over total assets

The ratio of Common Equity Tier 1 capital over risk-weighted assets
The ratio of the surplus (or deficit) of total capital versus Pillar 1
and Pillar 2A requirements as a percentage over risk-weighted assets
The ratio of cash and balances at central banks over total assets
The non-performing loans ratio

The ratio of net profits (before tax and misconduct provisions) over
total assets

The log of total assets

The ratio of gross customer loans over total assets

Index of board quality defined as the proportion of independent
board members appointed before the CEO takes office

The one period growth in CET1 capital

The one period growth in risk-weighted assets

The ratio of risk-weighted assets to total assets

The one period growth in total assets

The one period growth in non-lending assets

The one period growth in gross customer loans

The one period growth in non-mortgage customer loans

The one period growth in new mortgages with an LTV of 90 or
higher

The one period growth in new mortgages with an LTV less than 90

Loan-level Variables
Loan-to-Value (LTV) Ratio
Ln(Mortgage Loan Value)
Ln(Mortgage Downpayment Value)
Higher-L'TV Mortgages

Non-performance
Mortgage Rate Type
Repayment Type
Borrower Type
Maturity
Loan-to-income Ratio
Ln(Income)

Impaired

Income Verified

Employment Status
Age

The ratio of the loan value to home value of a mortgage

Log of the mortgage loan value (£)

Log of the mortgage downpayment (£)

Takes the value 1 if the LTV is 90 or higher and 0 otherwise

Takes the value 1 if the mortgage non-performs or defaults after one
or more years, and 0 otherwise

Categories: fixed; discount; capped; standard variable rate; other
Categories: capital and interest; interest only (endowment); interest
only (pension); interest only (other); mix of capital and interest
only; unknown; other

Categories: business; first-time buyer; home mover; re-mortgagor;
social tenant

Remaining years until mortgage maturity

The ratio of the loan value to total income of a mortgage

Log of the gross household income

Takes the value 1 if the borrower has any credit history and 0
otherwise

Takes the value 1 if the borrower had their income verified and 0
otherwise

Categories: employed; self-employed; retired; other

Age of the borrower
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B Appendix

We regress misconduct provisions (through the period) on the beginning of period CET1
capital ratio, along with all other relevant bank-level controls as follows:

Misconduct Provisionsj; = pg + p1Capital Ratio;;—1 + p2Bank;; 1

(6)
+75 + 0 4wy,

where j indexes a bank and ¢ is the period. We cluster the standard errors at the bank
level. The variables included in Equation [6] are defined in Section [3] Table reports
the results from Equation [6]

Table A.2: The Drivers of Misconduct Provisions
The table presents coefficient estimates for the regression of misconduct provisions scaled by total assets
(Misconduct Provisions) and the relevant control variables. Standard errors are heteroskedasticity-robust
and clustered by bank, and the standard errors of the coefficient estimates are in parentheses. *** **,
and * indicate statistical significance at the 1 per cent, 5 per cent and 10 per cent confidence level,
respectively.

Misconduct Provisionsy

Bank Characteristics

Capital Ratio,_, 0.003
(0.004)
Buffer Ratio;_1 0.002
(0.001)
Liquidity Ratio;_ 0.012
(0.010)
NPL Ratios_1 0.000
(0.005)
ROA:_1 0.093
(0.063)
Loan Ratio;_1 -0.001
(0.005)
Ln(Total Assets), ; -0.168%*
(0.079)
Governances_1 0.000
(0.000)
Other Control Variables
Bank fixed effects Yes
Time fixed effects Yes
Model Statistics
Number of clusters 310
Number of observations 310
R-squared 0.456
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