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Abstract

Do macroprudential regulations on residential lending influence commercial lending behavior
too? To answer this question, we identify the compositional changes in banks’ supply of credit
using the variation in their holdings of residential mortgages on which extra capital requirements
were uniformly imposed by the countercyclical capital buffer (CCyB) introduced in Switzerland
in 2012. We find that the CCyB’s introduction led to higher growth in commercial lending
although this was unrelated to conditions in regional housing markets. Interest rates and fees
charged to the firms concurrently increased. We rationalize these findings in a model featuring
both private and firm-specific collateral.
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1. Introduction

The damaging effects of financial crises have helped to forge a consensus among policymakers
that financial regulation needs a macroprudential dimension. Such policies aim to boost the
resilience of the financial system and to lessen the negative externalities from the financial to
the real sector (eg Caruana (2010); Drehmann, Borio, Gambacorta, Jimenez and Trucharte

(2010)).

Importantly, macroprudential policies are intended to complement monetary policy, which
by itself cannot simultaneously ensure both monetary and financial stability. Macroprudential
policies can also be directed at specific sectors (eg the real estate business) or agents (eg
systemically relevant financial institutions), thereby focusing on any potential threats to the

soundness of the financial system."

However, the effects of even a highly focused macroprudential policy may extend beyond
the targeted sectors or actors. Other parts of the economy may be affected via the impact on
the supply and resulting cost of credit.”> However, despite the potential importance of such
spillover effects, neither the academic nor the policy literature has so far examined them in

detail.

In this paper, we examine the compositional effects of Switzerland’s countercyclical capital

buffer (CCyB), a targeted macroprudential policy introduced in June 2012 into Swiss legislation.

! A by-now voluminous literature discusses macroprudential policies (eg Brunnermeier, Crocket, Goodhart, Persaud and Shin
(2009); Hanson, Kashyap and Stein (2011); Galati and Moessner (2013)). Empirical work on the links between macroprudential
policies and financial stability includes: (1) cross-country studies that consider the link between macroprudential policies and credit
growth and other financial indicators (eg Cerutti, Claessens and Laeven (2017) and references therein); and (2) micro-level studies
on the use of only one or a few macroprudential policies within one country (we will review most of these studies below). However
none of these studies analyses the compositional effects of targeted macroprudential policies.

2 A targeted policy may also be circumvented on the demand side. For example, small business owners who fail to qualify for
a residential mortgage may instead lever up their business and take out a corporate loan. Our empirical analyses and theoretical
framework will focus on changes on the supply side.



The CCyB was implemented together with a set of supporting measures aimed at addressing
risks in residential mortgage markets. When activated, it requires banks to set aside capital

according to a time-varying percentage on their stock of risk-weighted residential mortgages.

On 13 February 2013, Switzerland's Federal Council decided to activate the CCyB, requiring
banks to hold an additional 1% equity on loans secured against domestic residential properties.
The rate of 1% was applicable from 30 September 2013 onwards and was increased to 2% on

30 June 2014, where it currently remains (see also Figure 1).2

This had a large aggregate effect on capital requirements, although individual Swiss banks
were very differently affected as their residential mortgage exposures differed substantially
both in total amounts and, more importantly for our empirical strategy, in relative terms, eg as
a percentage of their total assets. This is exemplified in Figure 2, which shows the CCyB's size
as a percentage of total risk-weighted assets (RWAs) at the end of 2014 for 15 large Swiss-
domiciled banks. At the high end of the spectrum, the CCyB accounts for 1.22% of RWAs for
Migros Bank, representing around a seventh of the bank’s total regulatory core equity (CET1)

requirement. At the low end of the spectrum, the CCyB is almost negligible.

Our empirical strategy exploits the timing of the CCyB's activation and the variation across
banks in the ensuing capital requirements. Upon activation, a common formula and a common
rate were applied to all banks, but there were large pre-existing differences across banks in the
relative importance of their residential mortgage lending (as a share of their total business). If
the CCyB's activation resulted in a shift from private to commercial lending, this shift was felt

relatively more by banks with a higher proportion of private lending.

3 For details see the Swiss National Bank's press releases on 13 February 2013 entitled “"Countercyclical capital buffer: proposal

of the Swiss National Bank and decision of the Federal Council” and on 23 January 2014 entitled “Swiss National Bank’s proposal
to increase the countercyclical capital buffer.” The former proposal came into effect on 30 September 2013 while the latter came
into effect on 30 June 2014.



Indeed, we first document in a bank-level analysis that banks more exposed to the CCyB
due to a higher importance of residential mortgage granting as a share of total business and/or
more risky mortgage portfolios did in fact reduce their residential mortgage granting more
strongly than other banks. However, this impact was fully offset by banks with high exposure
to the CCyB strongly increasing their other loan granting. On balance, the result is that
heterogeneous exposure to the CCyB is associated with a strong decline in the share of

residential loan granting, but not with a decline in overall lending.

Time line of the Introduction, Activation and Implementation of the Counter Figure 1
Cyclical Capital Buffer in Switzerland
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Notes: Switzerland's countercyclical capital buffer (CCyB), a targeted macroprudential policy,
was introduced in June 2012 into Swiss legislation. On 13 February 2013, Switzerland's Federal
Council decided to activate the CCyB, requiring banks to hold an additional 1% equity on loans
secured against domestic residential properties. The rate of 1% was applicable from 30
September 2013 onwards and was increased to 2% on 30 June 2014, where it currently remains.
In benchmark estimations the pre-period runs from 1 December 2012 to 12 February 2013 and
the post-period from 13 February 2013 to 30 September 2013.



This first aggregate finding raises two questions. A first question pertains to causality. In
particular are these patterns present in the bank-level data truly driven by the CCyB? Or is it
the case that banks with higher exposures to residential mortgages are simply situated in
booming real estate markets, where demand for credit was consequently higher? A second
question regards the impact of the intervention on financial stability as macroprudential
policies aim to boost the resilience of the financial system and to lessen the negative

externalities from the financial to the real sector.

To answer the first of these questions we then move to our main empirical analysis
examining a loan-level dataset of credit granting in Switzerland. Credit register data from the
Swiss National Bank (SNB) allows us to account for credit demand through saturation with
business-type fixed effects. In this way, we aim to identify if, and how, the CCyB’s activation
altered the supply of bank credit to the commercial loan market (which was not directly affected
by the capital surcharge). The credit register data allow us, for the first time in the literature, to
study the compositional effects in terms of the quantity of credit supplied. Further, they let us

assess the CCyB’s impact on interest rates and other loan characteristics.

Finally, our empirical investigation takes place in a stable setting where monetary policy
was already fully committed to a different goal, ie the maintenance of an exchange rate to
promote price stability.* In other countries, the authorities may have imposed countercyclical
capital buffers and changed their (conventional) monetary policy setting at the same time

(Aiyar, Calomiris and Wieladek (2016)), while in our case this was not possible. In this respect,

4 The SNB in its press release of 6 September 2011 stated that “the current massive overvaluation of the Swiss franc poses an

acute threat to the Swiss economy and carries the risk of a deflationary development. The SNB is therefore aiming for a substantial
and sustained weakening of the Swiss franc. With immediate effect, it will no longer tolerate a EUR/CHF exchange rate below the
minimum rate of CHF 1.20. The SNB will enforce this minimum rate with the utmost determination and is prepared to buy foreign
currency in unlimited quantities.” The SNB discontinued the minimum exchange rate on 15 January 2015.
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the Swiss experience is singular and may serve as a unique opportunity to identify the national

spillover effects of a targeted macroprudential policy.

Our three main findings, which are statistically significant, economically relevant and robust
to many model alterations throughout, are as follows: First, we find that the CCyB's activation,
which was intended to curb mortgage lending to private households, also affected lending to
corporates. In particular, banks with a higher share of residential RWAs relative to total assets
lent more to corporations than banks with a lower share. Second, banks increased both the
interest rate and their one-time commissions on newly granted corporate loans. Third, after
this announcement, banks shifted lending to riskier firms and to smaller firms, but we find no

evidence that commercial loan growth was spurred in regions with booming housing markets.

The size of the Counter Cyclical Capital Buffer as percentage of total Risk Figure 2
Weighted Assets of 15 large Swiss-domiciled banks (end 2014)
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Notes: The Counter Cyclical Capital Buffer as percentage of total Risk Weighted Assets is measured as of end of 2014 and is collected from
the bank’s Annual Reports or the additional public Basel Pillar Ill Disclosure Reports. "CB" stands for Cantonal Bank.




While we do find that commercial loan growth picked up following the CCyB's application
to private residential mortgages, we also observe that lending rates increased substantially, as

did other costs of obtaining credit.

We document our main empirical findings for a variety of horizons and subsamples,
controlling for a large set of alternative mechanisms. The CCyB was not the only policy that
was introduced in Switzerland during the last few years that could have affected commercial
lending. Moreover, it is a priori unclear when a CCyB should have its maximum impact, ie when
the legislative framework is enacted, or when a future CCyB rate is announced, or when a CCyB

rate becomes effective.

To singularly identify the CCyB's impact, we therefore study different time horizons to
determine when its impact was most felt. We document that the announcement of the 1% rate
on 13 February 2013 did affect loan growth and lending rates (recall that we compare banks
that have different degrees of susceptibility to the CCyB, and contrast the time period before
the announcement with the period after). However, when we employ the same empirical
strategy for a control period during which the CCyB legislation came into existence, we find no
such effect. We thereby establish that that it is not the mere existence of the legal framework
that changes banks’ behavior, but rather the actual announcement and/or activation of it by

the authorities.

We further show that our results are robust to the inclusion of other macroprudential
policies. We include a bank-specific set of dummies for those banks that were subject to the
Too-Big-To-Fail legislation. We further control for a bank-specific measure that captures the
impact of a permanent increase in the risk-weighing for certain loans that occurred in January
2013 and the effect of which could be correlated with the CCyB. We find that controlling for

these additional measures does not alter our conclusions with regard to the CCyB’s impact.



We also examine how exposure to the CCyB interacts with bank capitalization during the
period under observation. We follow Gambacorta and Mistrulli (2004) and construct the ratio
of a bank’s Core Equity Tier 1 (CET) compared to the bank-specific regulatory capital
requirement (REQ). We then show the CCyB's impact on loan granting is less pronounced in
the group of banks with a higher ratio of CET/REQ, while the impact on the interest rate is

actually more pronounced in that group.

To answer the question of precisely how much difference the CCyB made, we also examine
the impact of announced and implemented CCyB rates in a monthly panel of newly granted
loans. We find that changes in the announced CCyB rate had a much larger impact on the

interest rate charged and other loan characteristics than the actual implementation did.

In sum, the CCyB'’s activation and implementation have induced banks to increase the
amount and pricing of lending to corporations, especially firms that are deemed to be riskier
and involved in commercial real estate activities. In other words, a targeted macroprudential
policy to discourage lending in one sector may cause extra lending in another “adjacent” sector,
but potentially at a higher cost. In itself, this may be neither unexpected nor suboptimal from
a policymaking perspective and we would be surprised if it did not happen in a well-functioning
and regulated financial market place. At the same time, the effect needs to be taken into

account when designing the policy if welfare gains are to be maximized.

Given these robust estimates, the contribution of our paper on the empirical side to the
literature consists in providing the first evidence of the compositional effects of a prominent
macroprudential policy action. In this respect our paper is markedly different from extant work
such as Igan and Kang (2011), Basten and Koch (2015), Jiménez, Ongena, Peydré and Saurina
(2017) or Basten (2019), who can and/or do not study any compositional effects in sectors not
directly regulated by the policy. Basten and Koch (2015) and Basten (2019), for example,
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examine the impact of the Swiss CCyB's activation within the affected sector, particularly the
impact on mortgage pricing.”> They use data from the Comparis online platform that allows
them to uniquely observe multiple offers per mortgage application. They find that capital-
constrained and mortgage-specialized banks raise their rates relatively more, that risk-
weighting schemes do not strengthen the effect of higher capital requirements, and that both
CCyB-affected banks and CCyB-exempt insurers raise mortgage rates, but that insurers raise

rates by an additional 8.8 basis points on average.

Jiménez, Ongena, Peydrd and Saurina (2017) study the impact of the introduction and
subsequent modifications of a related macroprudential policy, ie dynamic provisioning in
Spain. But their setting does not really allow them to study intra-sector compositional effects
because, in each of their policy experiments, bank lending to all sectors was concurrently being
hit with changed provisioning requirements. So, while they do provide evidence of some
heterogeneity in the impact of the policy change according to banks’ and firms' characteristics,
these measurements reflect the resultant combined change in provisioning requirements that
affected all sectors. In contrast, in our setting, we have a targeted macroprudential policy and

we can cleanly examine the direct compositional effects on the non-targeted sectors.

Our paper also differs from Aiyar, Calomiris and Wieladek (2014), who find that, in response
to tighter capital requirements, regulated banks (ie UK-owned banks and resident foreign
subsidiaries) cut back lending, while unregulated banks (ie resident foreign branches) may even
increase it. In contrast to their paper, we look at compositional effects between affected and
unaffected sectors within banks using bank-firm-level data rather than studying the “leakage”

between banks on the basis of bank-level data. We believe that re-allocations within banks

> Fischer and Zachmann (2018) assess the differential impact on house prices of self- and bank-financed investment faced

with the application of the CCyB. Ferrari, Pirovano and Rovira Kaltwasser (2017) study the impact of a sectoral capital requirement
on mortgage spreads in Belgium.



between sectors may be an even more widespread and also a more interesting potential
problem in macroprudential regulation around the world. If so, studying the effect with bank-

firm-level data will be crucial as a means of identifying its impact on the supply of credit.

While both Aiyar, Calomiris and Wieladek (2014) and our paper focus on regulatory-driven
re-allocation of credit within one country,® there is also an emerging literature on international
regulatory arbitrage that manifests itself in credit flows between countries (Houston, Lin and
Ma (2012)), cross-border lending and the affiliate presence of US banks abroad (Temesvary
(2018)), and risk-taking by banks across locales in Central and Eastern Europe (Ongena, Popov
and Udell (2013)) or the UK and Ireland (McCann and O'Toole (2018)).” In all these cases — and
perhaps not surprisingly — banks lend more, and take on more risk, in countries where

regulations are laxer.

In the final section of our paper, we go back to the second question (regarding the impact
of the intervention on financial stability and as a macroprudential tool) and analyse the optimal
sectoral capital requirements over the business cycle. We do this in two steps: We first derive
a microfoundation that can rationalize the observed spillover patterns. We then examine
whether sectoral differentiation of capital requirements is generally desirable, and further,

whether such differentiation should be countercyclical.

6 Other related work investigates changes in monetary conditions on bank lending along credit risk (eg Dell'Ariccia, Laeven

and Marquez (2014), Jiménez, Ongena, Peydré and Saurina (2014), loannidou, Ongena and Peydr6 (2015)), currency denomination
(eg Ongena, Schindele and Vonnak (2018)), or loan type (eg Chakraborty, Goldstein and MacKinlay (2018)), the impact of bank
funding shocks on credit re-allocation (eg De Jonghe, Dewachter, Mulier, Ongena and Schepens (2019)), the impact of changes in
bank capital requirements on bank equity and asset composition (Gropp, Mosk, Ongena and Wix (2018), Wold and Juelsrud (2019)),
lending to firms (e.g., De Jonghe, Dewachter and Ongena (2016), Bichsel, Lambertini, Mukherjee and Wunderli (2018), Mayordomo
and Rodriguez-Moreno (2018)) or lending outside the regulatory perimeter (Irani, lyer, Meisenzahl and Peydré (2018)), and the
impact of the taxation of leverage (Célérier, Kick and Ongena (2019)) or a financial crisis (eg Chodorow-Reich (2014)) on bank
lending and the real economy.

7 See also Buch and Goldberg (2017) and other papers in the special issue of the International Journal of Central Banking, for

example Auer, Ganarin and Towbin (2017) for the case of Switzerland.
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In the model, private and commercial loan-granting arise within the same bank-client
relationship due to the structure of access to collateral: Only private loans give access to private
collateral, while commercial loans have preferential access to commercial collateral. In
equilibrium, the client's inability to commit to not taking out a commercial loan with a rivalling
bank leads the relationship bank to grant a private and successively a commercial loan to the
same client. This model is shown to rationalize the empirically uncovered spillover patterns:
Higher equity requirements for private loan granting increase the equilibrium rate and volume
of commercial loan granting. This effect is more pronounced for banks with initially more

private loan granting.

The surprising finding of our theoretical analysis however is that in terms of optimal policy
design, such spillovers do not undermine the motive for sectorally differentiated equity
requirements, but in contrast, actually provide a rational for such regulatory differentiation. The
crucial insight is that a regulator who differentiates bank equity requirements for private and
commercial loans gains a new tool to increase the overall resilience of banks without distorting
the efficient allocation of capital. Higher equity requirements for private loans are desirable
precisely because spillovers imply that lower granting of private loans is compensated by
higher commercial loan granting. The regulator can thus capitalize the banking system via high
equity requirements for private loans, and set commercial loan capital requirements low in
order to not distort the total level of invested capital. We show that due to this effect, it is
generally optimal to set higher equity requirements for private loans. Further, the difference
between optimal equity requirements is shown to be increasing in future perceived risk of

recession, ie countercyclical.

The rest of the paper proceeds as follows. Section 2 presents the data. The next three

sections combine the estimated specifications and the results. Section 3 starts with the volume
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of newly granted and outstanding loans and their characteristics first at the bank level then at
the loan level, Section 4 deals with the heterogeneity of the effects across firms, sectors and
regions, Section 5 studies how equity and capital requirements affect the impact, and Section
6 focuses on the timing of the impact. Section 7 provides an illustrative theoretical model to

help us interpret the estimates and Section 8 concludes.

2. Data description

The main analysis of this paper draws on the Lending Rate Statistics dataset collected by the
SNB that includes information on the volume and characteristics of all commercial loans
granted by banks domiciled in Switzerland whose loans to non-financial domestic companies
exceed CHF 2 billion and which includes loans that exceed CHF 50,000.2 The frequency of the
dataset is monthly, and the reporting entity is by the locational principle, ie the branches that

are located in Switzerland.

The Lending Rate Statistics include information on a very broad set of loan characteristics.
On loan pricing, the data include information on the initial interest rate charged, on whether
the rate is fixed or variable, and on the level of extra commission fees (if any). The data include
information on the loan’s amount, and on its payout and payback structure. Further
information is provided on the (subjective) risk rating of the individual credit and the firm as
entered by the loan officer, on whether the loan was collateralized and if so what type of
collateral was used, on whether the loan was insured and under what conditions. For our
purposes, it is also of interest that the data include information on the purpose of the loan. In

particular, we have information on whether the loan was real estate-related.

8 Unfortunately as of the time of writing, no comparable official credit registry for loans to private households exists.
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We note that, due to the confidentiality of the credit register data, the dataset does not
include unique firm identifiers for all firms. However, it does include information on the
characteristics of the borrower such as its industry (79 different two-digit industry codes based
on NOGA 2008, the Nomenclature Générale des Activités économiques 2008), location by
canton (ie 26 distinct categories), size in terms of employment (five different categories),
(subjective) rating entered by the loan officer (five different categories), and balance sheet size
(six different categories). The combination of these firm characteristics in effect spans up to
308,100 different "business” categories, into which each of the 577,847 different firms that
existed in Switzerland in 2013 (of which only a fraction take out loans over 50,000 CHF) can be

slotted.

Tables 1 and 2 present summary statistics of the loans that were issued during the baseline

period we examine (from 2012:07:01 to 2013:11:30).

In Table 1, we present an overview of the distribution of loan characteristics, with the first
four rows focusing on the initial interest rate charged. The interest rate is expressed as a
percentage and is the rate charged on the date the first loan payout is made (or, in the case of
a credit line, on the first date at which a loan payout could be requested). We report the mean
rate and the median rate, as well as the first and the 99™ percentile.’ These statistics are
reported for the entire sample, and then for those loans with a fixed rate of interest, with a

variable rate with a LIBOR benchmark, and for loans that are collateralized.

The next three rows summarize the maximum loan size of all loans (most loans are at their

maximum size when issued), which averages roughly CHF 1.75 million. Loans range in size is

9 We note that due to data confidentiality reasons, we cannot report the minimum or the maximum rates.
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from CHF 50,000 in the first percentile to CHF 23 million in the 99" percentile.”® Around 81%
of the loans are paid out in a lump sum, and 71% of the loans are with a fixed maturity. Whether
a loan has a lump sum payout or is fixed-term does not seem to have a large effect on its

amount.

For the 82,310 loans that do have a fixed maturity, the average maturity is over two years
(maturity is counted in calendar days, not business days), with the 15 and the 99" percentile
ranging from just under a month to 10 years. Of the fixed-term loans, 85% are paid back in a
single amount at the loan maturity date (“balloon repayment”), whereas the rest are amortized
over time. Last, for 17% of the loans, banks charge not only an interest rate, but also an upfront

fee that averages 1.03% of the maximum size of such loans.

Data summary: Loan characteristics of all loans issued during 01.07.2012 to Table 1
30.11.2013
M @ ®) 4) ®)
Number of
Observations Mean Median 1st Percentile ~ 99th Percentile

Initial interest rate (in

percent)

All loans 115,709 2.26 1.70 0.41 7.50
Fixed rate loans only 73,149 1.62 1.45 0.40 4.40
Variable loans with libor

benchmark 13,327 1.06 1.00 0.38 2.56
For loans that are collateralized 96,027 1.96 1.51 0.40 6.50
Loan size (in 1,000 CHF)

All loans 115,709 1,748.87 400.00 50 23,130
Loans with lump sum payouts 93,664 1,974.49 500.00 50 25,000
Fixed-term loans 82,310 2,196.36 570.00 52 26,130

Maturity (in calendar days)
All loans with fixed maturity 82,310 781.11 182 28 3,655

Fixed maturity loans with lump
sum payback 70,198 665.00 92 28 3,654

Loans with commission:
rate in % 19,774 0.96 1.00 0.76 1.49

© Note that our data only include loans that exceed CHF 50,000 at the time of granting. Because the data presented here

represent monthly averages and loan amortization can start as early as the month of origination, we observe outstanding amounts
that are lower than CHF 50,000.
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Table 2 presents summary statistics by firm size (as measured by number of employees)
and by loan type. We first examine the number of loans made during the covered sample, the
average interest rate, and the average loan size for four employment size categories: small
firms with fewer than 10 employees, firms with 10-49 employees, firms with 50-249 employees,
and firms with 250 or more employees. We also display these characteristics for holding
companies where no employee count is recorded, given that the number of employees at a

parent company is often unrepresentative of the actual size of the business.

Loan characteristics by firms size and loan type of all loans issued during Table 2
01.07.2012 to 30.11.2013

By Firm size, number of workers <10 10-49 50-249 >249 Holdings
Number of loans 68,442 20,852 6,562 1,843 18,010
Average interest rate 2.11 2.82 2.50 1.96 2.15
Average maximum loan size (1,000 CHF) 1,686 1,483 3,083 8,515 1,117

By loan type Current accounts | New building loans f:gg:;ceiil Other E;)ar;\;nercial
Number of loans 19,351 2,547 51,547 42,264
Average interest rate 5.22 2.39 1.80 1.46
Average maximum loan size (1,000 CHF) 536 2,692 880 3,307

Loan amount generally increases with the size of the firm, while the average interest rate
charged tends to fall. The exceptions are loans for the smallest firms as opposed to those with
10-49 employees. The average loan size for such firms is actually larger for the smallest firms
in the sample than for firms with up to 49 employees. Moreover, the smallest firms are also

charged a slightly lower interest rate.

The second split of the sample we take is by loan type. The lower part of Table 2 displays
the number of loans, the average interest rate, and the average loan size for current accounts,

new building loans, commercial mortgages, and other commercial loans.

14



As expected, current accounts are the most expensive form of financing. The average
maximum loan size (CHF 536,410) is surprisingly large, but this reflects the fact that these loans

are mostly short-term credit guarantees which are actually only rarely used.

New building loans are granted in order to finance planned or ongoing construction (that
cannot be financed via mortgages as the pledgeable real estate has not been finished). After
the construction is completed, a mortgage is taken over the new property. As mortgages are
secured on the completed property, they are cheaper than new building loans, and because
most mortgages are split over various maturities, they are on average smaller in amount. The
final category is all commercial loans for standard business activity. These loans are surprisingly
inexpensive and, because they are rather large on average, they make up the bulk of lending

in our data.

Table 3 presents an overview of loan characteristics for all loans issued before the CCyB's
activation and afterwards. Columns (1) and (2) show the mean and media characteristics of
loans issued between 2012.07.01 to 2013.02.12, and Columns (3) and (4) present the same

information for the loans issued between 2013:02:13 to 2013:11:30.

We augment the Lending Rate Statistics with bank-level data containing detailed
information on all balance sheet items from the SNB’s monthly banking statistics, which include
detailed monthly information on all balance sheet items of all individual banks domiciled in
Switzerland and, further with information on the bank’s equity, the equity requirements set by
the regulator, risk-weighted assets (also those related to residential mortgages) from the
publicly available Basel Pillar lll disclosure reports that are mandatory for all Swiss banks. From
the latter data, we construct our main measure of how a given increase in the CCyB variously

affects different banks.
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_ . Table 3
Data summary: Loan characteristics before and after the CCyB activation

M @ (©) “

Before CCyB After CCyB
01.07.2012 to 12.02.2013 13.02.2013 to 30.11.2013
Mean Median Mean Median
Initial interest rate (in percent)
All loans 2.20 1.60 2.33 1.83
Fixed rate loans only 1.61 141 1.66 1.51
Variable loans with libor benchmark 1.07 0.99 1.07 1.00
For loans that are collateralized 1.89 147 2.05 1.65
Loan size (in 1,000 CHF)
All loans 1,807 450 1,693 385
Loans with lump sum payouts 1,996 500 1,932 498
Fixed-term loans 2,186 600 2,159 500
Maturity (in calendar days)
All loans with fixed maturity 790 181 796 185
Fixed maturity loans with lump sum payback 667 92 687 94
Loans with commission: rate in % 0.98 1.00 0.94 1.00

The main independent variable we construct is the CCyB's bank-specific size as a fraction
of its total balance sheet. For each individual bank indexed b we therefore calculate the Relative

Residential Risk-Weighted Assets (RRRWA,) as:

RRWA,

Domestic Banksize,

RRRWA,

where RRWA, is the bank-specific amount of Residential Risk-Weighted Assets, and
Domestic Banksize, is equal to total Swiss assets of each bank (ie the balance sheet size of the

Swiss branches of each banking company). The residential risk-weighted assets comprise
mainly the mortgages granted to private households. Calculated in this way, RRRWA thus

measures the residential risk-weighted assets as a fraction of each bank'’s balance sheet.

We note that RRRWA changes over time as the risk-weighting of selected loans and each

bank’s portfolio might also change over time."" All the estimations below account for these

n In particular, the risk-weighting for the loan tranche of residential mortgages that exceeds a loan-to-value ratio of 80% was

revised in early 2013.
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changes of RRRWA, but for ease of notation, we drop the ¢ subscripts whenever possible. Over
the course of the entire sample, the median RRRWA is around 20%, ie risk-weighted assets

make up about a fifth of the typical bank’s balance sheet size.

Further, there is substantial heterogeneity in RRRWA in the cross section, with the first
percentile of RRRWA being equal to 1.5% and the 99™ percentile equal to 32%. For easier

interpretation, we standardize RRRWA .

3. Changes in the volume and characteristics of bank lending

In this section, we examine how the volume of loans granted and their characteristics changed
with the CCyB's activation on 13 February 2013. We are particularly interested in the response
of the volume and various other characteristics of the loans granted to individual borrower
firms indexed by f. In our baseline approach, we adopt a difference-in-difference approach and
examine the changes in the issuance of newly granted loans (or other dependent variables of
interest). More specifically we assess how far individual banks were affected by the CCyB's

activation as reflected in subsequent changes in loan issuance.

The main independent variable we construct is the CCyB's bank-specific size as a fraction
of its total balance sheet. For each individual bank indexed b we therefore calculate the Relative

Residential Risk-Weighted Assets (RRRWA, ) as defined above.

3.1 A first look at the main patterns in the data

To get a first sense of the salient patterns in the data, and before presenting the regression
analysis that can properly account for the dynamics of loan demand, we document how overall

loan characteristics evolved around the date of the CCyB's activation.
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Table 4 shows that, with the announcement of a positive CCyB rate, loan origination shifted
to banks that were characterized by a high RRRWA . Further, the interest rate charged for the

loans by high- RRRWA banks increased compared to the one charged by low RRRWA banks.

The table presents summary statistics of how the volume of loans and the average interest
rate charged differed between banks with an above-median RRRWA and banks with below-
median RRRWA around the initial announcement of a positive CCyB rate on February 13, 2013.
Columns (1A) and (1B), respectively, tabulate the share of loans that were issued by such banks
before and after 13 February 2013. In Row (i) that share is calculated for five business days
before or after the CCyB announcement, while in Row (ii) a three-month window is chosen.
Column (2) presents the difference in the interest rates charged by high- RRRWA banks and

low- RRRWA banks.

The picture which emerges from Table 4 is that banks that were particularly affected by the
CCyB not only expanded their commercial lending, but also charged a higher interest rate for
such loans. In the next section, we establish that this result is not driven by changes in the
composition of borrowers and that it is robust to a variety of specifications. We also dig into

the cross-section of customers to seek the correct interpretation of this finding.

But before “going down” to loan-level data, we first study the compositional effects at the
bank level. We conduct our analysis by examining the response of the composition of loans on
banks' balance sheets in a comprehensive sample of 279 Swiss Banks." We show the impact
of the CCyB is heterogeneous across banks. Following the activation of the CCyB, banks with a

high exposure (ie high level of residential mortgages) reacted much stronger to the

2 This bank-level part of our analysis uses standard balance sheet data from Bankscope. To achieve (almost) comprehensive

coverage of the universe of banks we resort to using a 2015-based RRRWA because only 34 (larger) banks did so for 2012. For this
set of banks, the correlation coefficient between the 2012 and 2015 measures equals 0.96. For the loan-level exercise (in the
subsequent section) which relies on credit register data filed by the larger banks we can use the 2012 measure.
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introduction of the CCyB and reduced the volume of outstanding residential mortgages

substantially more than those banks with only little exposure.’

Loan Granting by High and Low- RRRWA banks, before and after the CCyB Table 4
Announcement
(2) difference IR in basis
(1) share of loans issued by points high RRRWA - low
high RRRWA Banks RRRWA Banks
(1A) (1B) (1B)-(1A) (2A) (2B) (2B)-(2A)
On or after On or after
Before 13.2 13.02 Difference Before 13.2 13.02 Difference
Sample is all new loans issued during:
(i) one week before or after 13.02: 45.02% 48.05% 3.02% -8.1 -1.6 6.5
(ii) 3 months before or after 13.02: 50.24% 51.16% 0.91% -11.4 3.2 14.6

Notes: This table presents summary statistics of how the volume of loans and the average interest rate charged differed between banks with
high RRRWA and banks with low RRRWA around the initial announcement of a positive CCyB rate on February 13, 2013. RRRWA is as
constructed in the main text and high- RRRWA is defined as an above-median RRRWA rate in the pre-CCyB announcement period. Columns
1A and 1B, respectively, tabulate the share of loans that was issued by such banks before and after February 13, 2013. In row (i) that share is
calculated for 5 business days before or after the CCyB-announcement, while in row (ii) a 3-month window is chosen. Column (2) presents
the difference in the charged interest rate by high- RRRWA banks and low- RRRWA banks.

To be more specific, in Column (1) of Table 5, the dependent variable is the change in the

share of residential mortgages during 2013, defined as follows:

Residential Mortgages Residential Mortgages
ARMsharey 1513 = 100*ln< gag b,2013/ gag b,2012>

All Loans j 913 All Loans p 012

The estimation for Column (1) is then:
ARMsharey 1,13 = a™® + BreSRRRW A, + ¢ (1

and the sample includes all banks in Switzerland that are covered by Bankscope in 2012 to

2015.

ARMsharey, 1,13 is expressed in percent, ie the coefficient estimate -0.735 implies that a

one standard deviation difference in RRRWA is associated with a 0.735 percent reduction in

3 These bank level findings correspond to those in Behncke (2018).
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the share of mortgages. The estimate is much larger in magnitude, at -1.776, in Column (2)
when controlling for bank characteristics: ownership dummies, size, regulatory capital, and the

lag of the dependent variable to capture trends.

At first sight, the evidence in Columns (1) and (2) documents the intended impact of the
CCyB:" it reduced residential loan-granting more strongly for banks more strongly affected by
the CCyB. However, we next document that despite the response of the share of residential
mortgages, the growth rate of mortgages only reacted little, while the category of other loans
actually increased, so that the total response of loan granting is at best insignificant or even

positive across RRRWA.

In Columns (3) and (4), the dependent variable is the growth rate of residential mortgage

granting:

Residential Mortgages
AdInRM), 1,43 = 100 * ln( gag b,2013)

Residential Mortgages p 012

The estimation for Column (3) is then:

AdINRMy, 15_13 = a4 + BTeSIARRRW A, + g, 2)

and the sample includes all banks in Switzerland that are covered by Bankscope during
2012-2015. The coefficient is not estimated significantly and the coefficient estimate is -0.21.
The point estimate is however significant and estimated to equal -1.87 when controlling for
bank characteristics, ie a one standard deviation higher exposure to the countercyclical capital

buffer is associated with a 1.87% lower growth r