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Abstract

In this paper we investigate the impact of the Federal Reserve's decision to main-

tain the zero-lower bound for at least two years on bank pro�tability and strategies.

Using a di�erence in di�erence setting we �nd that banks with lower reliance on

deposit funding are more sensitive to the policy event. Reduced net worth of low

deposit banks, relative to high deposit banks, induces those banks to change their

strategies toward an increase in fee income related products to maintain the tar-

geted level of performance. Such an increase is mainly explained by �duciary and

insurance related revenues that entail a lower risk for �nancial stability.
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1 Introduction

In response to the �nancial crisis, the Federal Reserve (Fed) took decision to lower short-

term interest rates to zero and engaged in Large Scale Asset Purchase programmes (LSAP)

of larger proportions1. Lower interest rates enhance banks' balance sheet and performance

through lowering funding costs, capital gains on �xed-income securities and reductions on

non-performing assets. However, a prolonged period of lower interest rates accompanied

by a �attening of the yield curve reduces revenues from loans and �xed-income securities,

compressing net interest margins of banks engaged in maturity transformation. This

negative e�ect on the interest revenues may be partially o�set through credit portfolio

reallocation toward riskier loans, increase in lending volumes or an increase in noninterest

income activities. Shift toward noninterest income activities would not be bene�cial for

the stability of the �nancial system if this result in an increase in risky activities such

as trading, securitization and investment banking services. In this paper, we show that

the Fed decision to maintain lower interest rates created a shock to bank performance,

which resulted in a signi�cant shift in banks' strategies from interest income activities to

noninterest income sources of revenues2.

The academic literature placed a lot of emphasis on understanding the impact of

the zero-lower bound and the unconventional monetary actions on money market funds

Di Maggio and Kacperczyk (2017), asset prices, interest rates and other macroeconomic

variables (Bowman et al. (2015); D'Amico et al. (2012);Gagnon et al. (2011); Ihrigh

et al. (2018); Krishnamurthy and Vissing-Jorgensen (2011); Swanson and Williams (2014);

Wright (2012)). Emphasis has also been devoted on analysing the e�ect of lower interest

rates and unconventional monetary policy on lending supply and risk-taking activities

of US (Chakraborty et al. (2019); Rodnyansky and Darmouni (2017); Dell'Ariccia et al.

(2017); Kandrac and Schlusche (2016); Kurtzman et al. (2018); Maddaloni and Peydró

(2011)) and EU �nancial institutions (Heider et al. (2019); Acharya et al. (2019); among

others). The e�ect of lower interest rates and unconventional monetary policy on banks'

performance and strategies is analyzed in Montecino and Epstein (2014) and Mamatzakis

and Bermpei (2016) with mixed results. Speci�cally, Montecino and Epstein (2014) focus

their attention on the e�ect of the �rst Quantitative Easing (QE1) on bank performance,

�nding a positive association mainly explained by capital gains on mortgage-backed secu-

rities. While, Mamatzakis and Bermpei (2016) �nd that unconventional monetary policy

exerts a negative e�ect on bank performance over the 2007Q2-2013Q2 period.

In this paper we analyse the e�ect of a particular measure of unconventional monetary

policy - i.e. the Zero-Lower Bound (ZLB) forward guidance announcement - on banks

1LSAP were also called quantitative easing programmes.
2Rodnyansky and Darmouni (2017) discusses the lower impact of Quantitative Easing 2 on lending.
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performance and strategies. The aim of the ZLB is to achieve bene�cial outcomes for the

real economy coming from a greater supply and demand for loans due to the decreased

cost of funding for banks and borrowers. Nevertheless, maintaining interest rates to zero

for a prolonged period deserves concerns about the e�ectiveness of this policy event on

�nancial intermediaries performance and on the economy as a whole.

We start our analysis showing the di�erent correlation between interest rate levels and

bank performance. Speci�cally, using a longer panel of commercial and saving banks over

the period 2004-2017, we �nd that net interest margins � i.e. the net interest income that

arises from the di�erence between the long term lending rate and the short term deposit

rate � are positively associated with interest rate levels and the slope of the yield curve.

Noninterest income components show an opposite sensitivity, suggesting that banks shift

their strategies toward fee related products when interest rates are lower, in an attempt

to preserve their overall performance levels. This result give us a preliminary idea on how

banks change their strategy in response to the level of interest rates.

In the core part of the paper, we analyse the impact of the Fed communication on

the duration of the zero lower bound (ZLB) on banks' overall performance and strategies

toward noninterest income activities. On August 2011, the Federal Reserve changed the

communication strategy and gave an explicit information to the �nancial market regarding

how long interest rates would remain at the zero level. Given this speci�c information, it

is plausible to hypothesize that banks adjusted their strategy in an attempt to preserve

their targeted pro�tability.

Starting from recent works that analyse the exposure of banks to interest rate risk

�uctuations, with a speci�c emphasis on the role of deposits (Di Tella and Kurlat (2017);

Drechsler et al. (2018)) and interest rate derivatives (Rampini et al. (2019); Ho�mann

et al. (2018)) we develop our key hypothesis and empirical strategy. Speci�cally, following

Drechsler et al. (2018) we conjecture that banks with higher deposit funding are better

able to o�set the negative e�ects of lower interest rates for longer periods, while banks

with lower deposit funding have net interest margins less insulated from monetary policy

actions and shift their strategies from interest income toward noninterest income sources

of revenues in order to to preserve their targeted pro�tability. Based on this central hy-

pothesis, we employ a di�erence-in-di�erence (DiD) strategy and quantify the e�ect of

the ZLB announcement by comparing banks that have lower deposit shares (treatment

group) with banks that deeply rely on deposit funding sources (control group). Based

on this logic, we compare the performance behaviour of banks with low and high deposit

ratios before and after the Fed announcement on the duration of the ZLB in 2011Q33.

3LSAP announcements contain an implicit prevision on the duration of interest rates. When central
banks engage in asset purchase programs �nancial markets expect that interest rates will be kept low for
a longer period of time (�signalling channel� - Krishnamurthy and Vissing-Jorgensen (2011)). Di�erently
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A common problem of identifying the impact of monetary policy on bank performance

is the endogeneity of monetary policy. The Fed sets interest rates and engages in LSAP

because of concerns related to deteriorating economic conditions. At the same time, it

is plausible that bank performance diminishes when economic conditions deteriorate Al-

tavilla et al. (2017). In this case the estimated impact of ZLB and LSAP is biased because

the deteriorating economy drives both. Comparing the behavior of high deposit and low

deposit banks can address the endogeneity issue. If both types of banks face a similar

performance pattern before the announcement of the ZLB (parallel trend assumption) the

endogeneity problem is removed out when considering only the di�erence in performance

between high deposit and low deposit banks around the policy event. A similar identi�-

cation framework is used in Heider et al. (2019) to assess the impact of negative interest

rates on bank lending and risk-taking.

Within our setting, we �nd a pressure on interest margins of treated banks after the

policy event. This pressure is compensated through a signi�cant increase in noninterest

income activities. Since these activities comprise a wide range of line of businesses, we

divide those lines based on their riskiness and we compare their di�erence across the policy

event for low deposit and high deposit banks. We �nd that the shift toward noninterest

income is mostly explained by �duciary and insurance activities which entail a lower risk.

Securitization and investment banking increased as well, however the di�erence is not

signi�cant across the two groups of banks. In a dedicated section, we also document the

speci�c e�ect on bank stability and we noticed that the policy event had a smaller e�ect

on banks' riskiness.

Another problem of our empirical strategy relates to the identi�cation of the policy

event. In our paper, we investigate the extent to which forward guidance has a�ected bank

pro�tability due to its impact on the level and volatility of interest rates expectations.

However, before the ZLB announcement there were several policy events that might have

a�ected bank pro�tability and strategies. Therefore, as a falsi�cation test, we analyse the

impact of the second quantitative (QE2) on bank performance and we noticed that there

were no signi�cant changes across the two groups of banks. We also consider an alternative

test through the use of forward and lagged variables to make sure that anticipation e�ects

were not at work. A further potential bias of our DiD framework relates to the de�nition of

high deposits and low deposits banks. The level identi�ed might be endogenous as banks

might have already changed their business models in anticipation of future evolution of

monetary policy. To overcome this concern, we de�ne two alternative indicators using

a lower level of deposits before the policy event and a continuous treatment indicator.

from previous announcements, the Federal Open Market Committee (FOMC) announcement of August
23, 2011 explicitly mention the duration in terms of years of the zero-lower bound.

3



Finally, we also address the potential concern that our results could be driven by small

banks which represent a consistent number of institutions in our sample. To this end, we

remove small banks from our sample and we repeat the estimations. Our results remain

similar.

This study contributes to the existing literature in several ways. First, we provide

a clear evidence on the di�erent sensitivity of performance components on short-term

interest rate levels and the slope of the yield curve. Second, and most importantly,

we contribute to the literature on unconventional monetary policy and bank performance

showing that banks adjust their strategies to maintain the targeted performance levels. On

our opinion, this is important to understand the implications of unconventional monetary

policy measures on bank performance.

The rest of the paper is organized as follows. The next section discusses the related

literature. Section 3 outlines the identi�cation strategy and our data and sample charac-

teristics. Section 4 presents the empirical results as well as the robustness tests. Section

5 concludes the paper.

2 Related Literature

According to the modern theory of banking, the two primary functions of banks � issuing

short-term deposits and providing long-term loans � expose them to liquidity risk (Dia-

mond and Dybvig (1983); Gorton and Winton (2017); Diamond and Rajan (2001); among

others) and interest rate risk (Di Tella and Kurlat (2017); Drechsler et al. (2018)). A de-

crease in nominal interest rates creates large �nancial gains for banks, which typically

have long-term assets and short-term liabilities. To this end, maturity transformation

expose banks to interest rate �uctuations, amplifying and propagating monetary policy

shocks. Recent papers (Di Tella and Kurlat (2017); Drechsler et al. (2018)) highlight the

specialness of deposits as they make banks less exposed to interest rate movements and

makes them more prone to maturity mismatch.

Other papers analyse the interest rate risk exposure of banks with mixed results.

Using stock market data, Flannery (1981) �nds that bank pro�ts have a lower exposure

to interest rates changes. While recent evidence documented English et al. (2018) that

bank equity value decreases following unanticipated increases in the level and slope of the

yield curve, and the e�ect is larger for banks with larger maturity mismatched balance

sheets. In line with English et al. (2018) also Begenau et al. (2019) �nds that banks are

heavily exposed to interest rates risk and credit risk. Contrary to these studies and in line

with Drechsler et al. (2018) and Di Tella and Kurlat (2017), Rampini et al. (2019) and

Ho�mann et al. (2018) �nd that banks use interest rate derivatives to amplify exposure to
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interest rate risk. To this end, the two studies highlight also that only a limited portion

of the banking sector use interest rate derivatives for hedging interest rate risk.

Central to our study are also works on the impact of quantitative easing on asset prices

and �nancial institutions behaviour toward risk-taking activities. Empirical studies have

demonstrated that Federal Reserve's large-scale asset purchases in conjunction with zero

interest rates lowered long-term interest rates of Treasuries, Agency bonds and Agency

Mortgage Backed Securities. These e�ects resulted from reduced term premiums and

from lowering the expectations of future short-term interest rates (Bowman et al. (2015);

D'Amico et al. (2012); Gagnon et al. (2011); Ihrigh et al. (2018); Krishnamurthy and

Vissing-Jorgensen (2011); Swanson and Williams (2014); Wright (2012). Krishnamurthy

and Vissing-Jorgensen (2011) clearly explain the di�erent mechanisms at work between

QE1 and QE2 and their related e�ect on long-term interest rates of di�erent assets. More

speci�cally, according to the authors, QE1 MBS purchases works primarily through the

reduction of risk premia that drive down corporate credit risk; while the main e�ect of

QE2 treasuries purchases is achieved through the signalling channel. Furthermore, Fed

communication that interest rates would remain low for a considerable period of time

likely ampli�ed these e�ects. As interest rates remain low for considerable longer periods,

concerns for �nancial stability would arise. For example, as demonstrated in several

empirical studies, banks' lax lending standards and increase risk taking in their lending

portfolios (Chakraborty et al. (2019); Rodnyansky and Darmouni (2017); Dell'Ariccia

et al. (2017); Kandrac and Schlusche (2016); Kurtzman et al. (2018); Maddaloni and

Peydró (2011); Heider et al. (2019); among others). The increasing risk-taking attitude is

a result of concerns of lower future pro�tability, due to the prolonged lower interest rate

environment. The increasing attitude toward risk is experienced also outside the banking

sector. To this end Chodorow-Reich (2014), Di Maggio and Kacperczyk (2017) document

heightened risk-taking for di�erent non-bank �nancial institutions since the decision of

the Fed to set and maintain its policy rate to the zero-lower bound.

While speci�cally analysing the e�ect of QE on banks' performance, Mamatzakis and

Bermpei (2016) highlight that over a long-time horizon unconventional monetary policy

has a negative e�ect on bank performance. However, this negative association is miti-

gated for banks with higher deposit funding and asset diversi�cation. On the contrary,

using a di�erence-in-di�erence approach, Montecino and Epstein (2014) proved that MBS

purchase under the �rst quantitative easing (QE1) had a positive and signi�cant e�ect

on bank pro�tability, and the e�ect was prominent for banks with a large proportion of

MBS and large asset size. The positive e�ect was mainly driven by capital gains on assets

targeted by the Fed purchases and in part through the reduction of risk premia of banks'

market based sources of funding. Using a large cross-country sample over a longer period
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of time, Claessens et al. (2018) shows that when interest rates remain low for longer pe-

riods of time bank margins are eroded, and this decrease is mainly related to the rigidity

of interest expense margins of deposit accounts.

Apart from the e�ect on net interest margins, expansionary monetary policies could

also a�ect the overall performance through non-interest income sources of revenues. It

is well recognized that banks derive part of their pro�ts from cross-selling activities to

their depositors, as for example through �duciary or insurance products. Lower interest

rates had positive market valuation e�ects that prompted investors to shift their saving

patterns and banks to reallocate their portfolio toward riskier assets (i.e. bonds and

equities instead of cash and Mortgage-Backed-Securities). This in turn raises the demand

of trading assets and their prices would result in portfolio gains of banking institutions.

A similar positive bene�t would happen if banks increase their cross-selling activities,

shifting customers from deposits to �duciary and insurance activities which would bene�t

from the low interest rate environment. Through this shift banks would maintain the

overall performance target even in a low interest rate environment. However, lower interest

rates and LSAPs might indicate a decrease in economic activity leading to a deterioration

of asset prices and portfolio gains Bauer and Rudebusch (2013); therefore, the relationship

is not easily predictable. The vast empirical banking literature on the e�ects of bank

revenue diversi�cation on pro�tability and stability provides mixed results. According

to De Jonghe et al. (2015) revenue diversi�cation entail a bright side arising from the

scope of risk reduction within �nancial institution and the �nancial system, and a dark

side arising from the complexity of combining various �nancial services. According to the

authors the strength of the bright side depends on asset size. Other studies, documented

a positive e�ect of income diversi�cation on banks' pro�tability and stability through

di�erent points of view (Baele et al. (2007); Busch and Kick (2009); Saghi-Zedek (2016);

Abedifar et al. (2018); among others). While other interesting studies provide a di�erent

view on bank diversi�cation, suggesting that is not bene�cial for bank performance and

stability (Stiroh (2004); Stiroh and Rumble (2006); Demirgüç-Kunt and Huizinga (2010);

De Jonghe (2010); Brunnermeier et al. (2012); among others). Interestingly, most of these

studies do not look at the impact of interest rates on bank diversi�cation and stability.

Our paper connects works on the impact of interest rate exposure on banks' pro�tabil-

ity and stability and the large literature on bank diversi�cation strategies to create the

following picture. In line with Drechsler et al. (2018) our key hypothesis is that banks with

higher deposit funding are better able to manage monetary policy shocks, o�setting the

negative e�ects of lower interest rates for longer periods. Under this framework deposits

are considered as stable long-term sources of funding and this improves banks' ability to

hold long-term assets and reduces the necessity of banks of pursuing risky noninterest
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income activities to preserve their targeted pro�tability. Instead banks with lower de-

posit funding � lower maturity mismatch � have net interest margins less insulated from

monetary policy actions and increase more non-interest income activities to preserve per-

formance targeted after a monetary policy shock. Noninterest income lines of business

are characterized by di�erent levels of risk (DeYoung and Torna (2013)), therefore we

separately analyze the di�erent sources of noninterest income.

3 Identi�cation strategy and data

3.1 Zero interest rates and bank performance identi�cation

Our main focus is on the e�ect of the zero lower bound policy on banks' pro�tability

and risk. Since fed funds rates remained at levels close to zero for a prolonged period of

time, any identi�cation due to interest rates changes would be di�cult. To this end, we

explore the importance of the forward guidance from the Fed regarding the duration of

the zero-rate policy. In this paper, the duration of the zero lower bound is crucial as it

directly determines how long banks' interest related business is subject to pro�t pressure.

In particular, one could imagine that a short-lasting period of zero interest rates would

be bene�cial as banks could clean up their portfolios and further push lending activities

without pressures on future pro�t margins. The situation in turn, would di�er if zero rate

policy is maintained for a longer period of time, as the policy action could progressively

erode pro�t margins from interest rate activities.

In U.S. the zero lower bound period began on December 16, 2008, when the Federal

Open Market Committee (FOMC) set federal funds rate to zero and the �rst round

of quantitative easing began (QE1). By far the Fed extensively used forward guidance

communication by the FOMC about the future path of the federal funds rate and large

scale asset purchases of long-term U.S. Treasury bonds and mortgage-backed securities

(QE1, QE2 and QE3). The goal of both types of policy interventions was to stimulate the

economy through the reduction of longer-term U.S. interest rates. In Table 1 we report

the most notable announcements of forward guidance and QE interventions during the

2008-2014 period. As one can see from Table 1 during our period of analysis there have

been a long list of policy related events that might have a�ected �nancial intermediaries

and the �nancial market.

In our analysis, we focus on the announcement of August 9, 2011. This event was

notably relevant as for the �rst time the FOMC gave explicit (rather than implicit) forward

guidance about the likely path of federal funds rate over the next quarters. In that

announcement the FOMC stated that it expected to maintain the federal funds rate to

zero for almost two years in the future - "at least through mid-2013". On our opinion, a
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clear indication on the duration of the ZLB has implications on interest expenses, because

it provides a precise information to the �nancial market on how long interest rates would

be set to zero. In this environment interest expenses on deposits are not a�ected, on

the contrary interest expenses on wholesale funding sources are subject to this policy

event. We targeted the announcement of August 9, 2011 for other three main reasons.

First, according to Swanson (2017) the announcement was surprising for the �nancial

market and was not contaminated by QE components. The fact that is not anticipated

by the �nancial market alleviates potential concerns related to a possible anticipation

of �nancial intermediaries of the policy announcement. We target this announcement

for other two main reasons. Second, during the fall of 2008 to the spring of 2009 there

was considerable turmoil in �nancial markets which makes inference di�cult, because

we cannot be sure that the identi�ed event are important events. The third reason is

connected with the di�erences in asset targeting between QE1 and QE2 programmes

that interacted with forward guidance announcements. During the QE1 interventions the

Fed purchases MBS, treasury and agency securities with the aim of reducing corporate

credit risk (Krishnamurthy and Vissing-Jorgensen (2011)) and encourage banks to clean

their lending portfolios; while QE2 works through the signaling channel: the purchase

of long-term securities signals to the market an intention of maintaining interest rates

lower until the economy recovers. Thus the forwarded announcements of August 2011

and January 2012 provide to �nancial institutions a clear indication on the duration of

the zero lower bound. Moreover, as noted in Rodnyansky and Darmouni (2017), given

the di�erent asset targeted (Treasuries instead of Mortgage Backed Securities) QE2 had a

lower impact on lending; increasing bank incentives to shift their attention on noninterest

income components of revenues.

Di�erently from us, Montecino and Epstein (2014) speci�cally focuses on the impact of

the zero-lower bound announcement in 2009 showing a positive e�ect on bank performance

mainly explained through realized gains on MBS. In our case, we focus on a period in

which fed funds rates were set to zero two years before without particular �nancial market

turmoils.

[Please add Table 1 about here]

3.2 Data

We collected quarterly �nancial data for each bank from the Federal Financial Institutions

Examination Council (FFIEC) call reports and the Uniform Bank Performance Reports

(UBPR) over a longer time horizon from 2004Q1 to 2017Q4. We started from the 2004,
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because on the FFIEC site the information on UBPR ratios starts from 2002Q4, however

we noticed some errors during the year 2003 thus we decided to delete it. We use UBPR

ratios to control our calculations made to construct banks' balance sheets variables used

in this study. Data from the call reports and the UBPR ratios is on quarterly basis. In the

2017Q4 there were 5721 active commercial banks. For each bank the call reports and the

UBPR ratios provides a unique regulatory identi�er that allows us to take in consideration

changes in the morphology of the banking system along the time. In case of Merger and

Acquisition operations the acquiring bank's code is maintained and the target drops from

the sample, while in case of failure without any acquiring operation the code is drop from

the list. Since, our aim is to determine the e�ects of an external shock, we require banks

to exist in both the pre- and post-shock periods. This requirement reduces the number

of our dataset to 4722 commercial banks corresponding to 264,488 observations. We drop

banks with negative values of total assets and loans and we remove outliers at the 1 and

99% level to reduce their in�uence 4. We follow van Ewijk and Arnold (2014), Stiroh and

Rumble (2006), Mergaerts and Vennet (2016) and we use bank level data instead of BHC

level data. We do that because we consider the bank an appropriate decision-making unit

as regard the distribution of di�erent non-interest income generating activities. Table A.1

in the appendix provides the full list of variables used in our analysis together with their

de�nition and sources, while Table 2 shows the summary statistics for the entire sample

period (2014Q1 - 2017Q4). Table 2 Panel A depicts the overall performance (ROA), the

net interest income and non-interest activities. Noninterest income activities show higher

variation in comparison to the overall performance and the net interest income. We also

decompose the noninterest income in three parts: risky fee income, traditional fee income

and �duciary and insurance activities. Risky fee income contains the most volatile and

risky noninterest income activities such as trading, securitization and investment bank-

ing. Traditional fees contain net servicing fees and service charges on deposit accounts,

while �duciary and insurance activities comprise income related to fees and commissions

from sales of insurance products and �duciary services. The cross-sectional variation

in noninterest income across banks is large under all periods: for some institutions the

component is close either to zero or close to the mean values. Panel B shows the main

statistics of interest rates, while panel C and D plot the main statistics of bank speci�c

and macroeconomic controls.

[Please add Table 2 about here]

4Rodnyansky and Darmouni (2017) uses a similar strategy to analyze the e�ect of QE on bank lending.
Speci�cally, the authors remove banks with lending growth higher and lower than 10% from previous
quarters in order to eliminate M&A e�ects. In our case banks with total lending and asset growth higher
than 10% correspond to the 1% and 99% percentile of observations
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In Table 3 we show the summary statistics for the control and the treatment group

prior and after the Fed ZLB announcement identi�ed. As one can see banks exhibit

similar characteristics in terms of size, capitalization and lending composition.

[Please add Table 3 about here]

4 Empirical Results

In this section, we present our empirical results. First, we show the importance of interest

rates in explaining bank performance. Next, we look at the e�ects of the zero-lower bound

monetary policy announcements on banks' pro�tability. Finally, we provide a series of

robustness tests that further con�rm our results.

4.1 Preliminary evidence on the sensitivity of performance on

interest rates changes

We �rst look at the e�ects of changes in interest rates on banks' pro�tability. To do

so, we regress a bank's performance in each quarter on the level of short term interest

rates, the curve spread, bank speci�c characteristics and other macroeconomic controls.

Speci�cally, we use the following empirical speci�cation:

yi,t = αi + β13MonthRatei,t + β2CurveSpreadi,t + β3Xi,t−1 + β4Macroi,t + εi,t (1)

Here yi,t is the ROA and its main components: Net interest income over total assets and

non-interest income over total assets, i indexes banks, t indexes calendar quarters. αi are

bank �xed e�ects. 3Month Rate is the quarterly average 3-month government bond yield,

Curve Spread is the quarterly average spread between the 10-year government bond yield

and 3-month government bond yield. Macro controls for the percentage of GDP growth

and the level of in�ation. Xi,t−1 is a vector of four bank-speci�c covariates, speci�cally:

the natural logarithm of total assets, deposits over total liabilities, total equity capital

over total assets and US Treasuries and agency securities over total assets. Size (the

natural logarithm of total assets) accounts for a series of heterogeneity across banks:

market power and economies of scales. We expect a negative sign for this variables,

as some recent studies suggest the presence of diseconomies of scales for larger credit

institutions (Chronopoulos et al. (2015)). The second bank-speci�c variable is the ratio

of total equity capital to total assets as a proxy for bank capitalization. Berger (1995)

�nds a positive relationship between capital and pro�tability that can be explained by
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two hypotheses: bankruptcy cost hypothesis and signalling hypothesis 5. Moreover a

capital endowment e�ect originates when the interest rate fall mechanically squeezes the

return on asset covered by capital (Borio et al. 2015). Empirical works (Demirgüç-Kunt

and Huizinga (2010); Gropp and Heider (2010); Berger and Bouwman (2013)) con�rms

the �ndings of Berger (1995) arguing that capital improves bank pro�tability . We also

consider liquidity and the amount of deposits to explain banks' performance. We use the

ratio of Treasury and Agency securities over total assets as a measure of liquidity, and we

hypothesize that liquid banks are those less engaged in lending and have in general lower

interest margins (Claessens et al. (2018)), even compressed during the e�ects of Large

scale asset purchase programmes on yields of treasuries and MBS (Krishnamurthy and

Vissing-Jorgensen (2011);Gagnon et al. (2011);Ihrigh et al. (2018)). Finally, we control

for deposits over total assets. Banks with higher deposits do not hedge interest rate risk

or lack to attract other funding sources with higher sensitivities on interest rate changes.

Table 4 reports the results of the estimation of equation 1. To choose the appropriate

estimation method, we perform the Hausman speci�cation test. The results of the test

con�rm the presence of unobserved heterogeneity, as correlation exist between the �xed,

bank-speci�c e�ects and the independent variables. The modi�ed Wald test indicate the

presence of heteroscedasticy. Therefore, we estimate equation 1 using the FE model with

the Huber-White sandwich estimator to obtain robust standard errors for cross-sectional

heterscedasticity and within panel correlation. The choice of the estimation model is

further reinforced by previous works of Claessens et al. (2018) and Altavilla et al. (2017).

It is reasonable to assume that there are some �xed e�ects speci�c to each individual

banks that impacts on bank's pro�tability. As an example, risk-aversion of an individual

bank could remain fairly constant over time and a�ects the overall bank's performance.

We know that some bank speci�c determinants of pro�tability are potentially endogenous,

due to both omitted variables bias or from a loop of causality between independent and

dependent variables. To solve this issue, we also apply an IV regression estimation treating

bank speci�c-variables as endogenous and using the lags of those variables as instruments.

However, the assumptions of validity of those instruments were rejected. Thus given

the di�culty of �nding an appropriate instrument matrix, the longer time-span that we

consider and the aim of this preliminary exploration on the e�ects of monetary policy on

bank's pro�tability we decided to use the FE regression model with one quarter lagged

bank-speci�c variables.

5Under the bankruptcy cost hypothesis the optimal bank capital ratio increases in order to reduce the
probability of failure and lowering the cost of rising uninsured debt. Banks that pay lower rates on their
uninsured debt should obtain higher performances, due to the improvement of the net interest margins.
The signalling hypothesis posits that bank signal private information to the market through the increase
of capital. Banks that would signal good news to the market increase their capital ratios, as a result
banks that expect better future performance maintain higher capital ratios.
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Preliminary evidence shows that the overall performance (ROA) is positively related

to the level of short-term interest rates. Among the components of the ROA, net inter-

est income are more sensitive to short-term interest rates increases. Non-interest income

activities show a di�erent relation with short-term interest rates, suggesting that banks

switch their activities from lending to commission based income sources when interest

rates are decreasing. At lower rates search for yield is stronger, with banks increasing

their fees and commissions related to asset management, lending and deposit services (e.g.

credit lines and transaction services) and investment banking (trading and securitization)

activities with the aim of reaching the overall targeted performance for maintaining share-

holders' value. The positive sign of the steepness of the yield curve in column 2 is expected,

given that most banks engage in maturity transformation. This result is consistent with

Claessens et al. (2018) and also con�rms our hypothesis that Large scale asset purchase

programs that reduced the slope of the yield curve (Gagnon et al. (2011);Ihrigh et al.

(2018)) had a negative impact on banks' net interest income. The sign of the spread of

the yield curve is negative for non-interest income, con�rming our hypothesis that in a

low interest environment banks switch their strategies towards less noninterest sensitive

activities which have a di�erent sensitivity to interest rates. Overall, for our two main

variables of interest - short-term interest rates and the steepness of the yield curve - we

denote a di�erent sensitivity of net interest-income and non-interest income activities.

As suggested in our results, noninterest income activities are negatively associated with

interest rates levels, while interest income margins are positively and strongly related to

interest rates levels. In terms of bank speci�c controls, we noticed that a higher expo-

sure on treasuries and agency securities lowers the overall performance; and in particular

among its components the level of the net interest income. This is particularly true as

yields of those activities were compressed during the asset purchase programmes, and in

particular during the QE2, when those securities were targeted by the LSAP. Size has a

negative impact of both interest and non-interest income activities, suggesting that disec-

onomies of scales were present after a certain size. Banks that rely more on deposits have

lower non-interest income levels, however the signi�cance is not con�rmed in columns (1)

and (2). In line with Demirgüç-Kunt and Huizinga (2010), Gropp and Heider (2010) and

Berger and Bouwman (2013); among others) better capitalized banks have higher overall

performance con�rming the bankruptcy and signalling hypotheses. However, the sign and

the signi�cance of the coe�cient is not further con�rmed in columns (2) and (3). Finally,

GDP growth and in�ation have a positive and signi�cant impact on pro�tability and both

of its components: interest and non-interest income.

[Please add Table 4 about here]
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The important takeaway of this paragraph is that noninterest income activities show

a di�erent sensitivity to interest rate changes. Therefore it is plausible to speculate that

banks change their strategies according to the level of policy interest rates as hypothesized

in the introduction section.

4.2 Main results

In order to analyse the impact on banks' pro�tability of the zero-lower bound forward

policy guidance announcement, we employ a DiD setting across groups and time. The DiD

approach requires three main assumptions. First, the control group should constitute a

valid counterfactual for the treatment. Second, the treatment event has to be exogenous

with respect to bank performance. Third before the monetary policy intervention the

performance of the treatment group and the control group should move in a similar

direction � i.e. parallel trend assumption.

The �rst assumption requires to create a group of similar banks (control group) that

are di�erently a�ected by the policy event. Since interest rates were already set to zero it

is plausible to hypothesized that banks with an higher reliance on deposit funding were

less a�ected by the policy announcement. As discussed in the literature review section

previous works on banks' interest rate risk exposure (Drechsler et al. (2018) and Di Tella

and Kurlat (2017); among others) help us to con�rm our intuition.

The second assumption requires that the policy action should a�ect bank performance

and not vice versa. The introduction of the ZLB and QE actions aims to encourage banks

on supply new loans. Bank performance is not a speci�c target of the programs but rather

a secondary e�ect. We formally test this assumption with a Granger causality test in a

Vector-Auto-Regression framework. To do so, we proceed in this way: (1) we aggregate

ROA for each quarter; (2) we determine the optimal lag structure through the Akaike

Information Criterion6; (3) we apply a bivariate VAR model and we run the Granger

Causality test. The idea is the following: if bank performance in�uences monetary policy

decisions, we should �nd a positive and signi�cant coe�cient in the Granger Causality

test.

[Please add Table 5 about here]

Results are displayed in Table 5. We show that the spread of the yield curve a�ects

bank performance as proxied through the return on assets, while the e�ect is not signi�cant

for the opposite direction. Suggesting that bank performance is not a variable considered

for taking monetary policy actions, but rather as said before is a secondary e�ect of

6The information Criterion suggest that the appropriate number of lags is 2 quarters.
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monetary policy actions.

The third assumption of the DiD model relates to the parallel trend assumption.

In our setting, the pre-event period starts in Q1 2010 and ends in Q2 2011, while the

post event period starts in Q3 2011 and ends in Q3 2012. We hypothesize that interest

margins of banks with higher proportion of deposit funding were less sensitive to the

Fed ZLB forward guidance announcements. The rationale behind the hypothesis relates

to two main reasons: (1) The announcement of the extension of the ZLB for at least 8

quarters had an immediate e�ect on short-term treasury rates Swanson (2017) which is

further transmitted to banks' market based sources of funding 7.(2) An advantage of using

deposit ratios to identify the treated group is related to their higher persistency of deposits

than alternative funding sources Drechsler et al. (2017) and safe liquid assets holdings8.

Based on this rationale, we identify banks with lower deposits funding (treated banks)

and banks with higher deposit funding (control group). We apply a cut-o� of deposit

to total assets equal to 75%9to distinguish the two groups of banks 10. In Figure 1 and

Figure 2 we plot the two main performance components: interest income and noninterest

income across the two groups of banks.

[Please add Figure 1 about here]

[Please add Figure 2 about here]

As one can see, before the event announcement the performance of the both interest

income (Figure 1) and noninterest income (Figure 2) across the two groups of banks was

relatively stable, while it changes trajectory after the identi�ed Fed announcement. This

pattern ensures that our di�erence-in-di�erence framework satis�es the parallel trend as-

sumption 11. The changing trajectory across the two groups is especially relevant for

noninterest income sources of revenues, after the announcement treated banks that ex-

7Deposits were already constrained to zero interest rates level.
8We control the level of deposits both before and after the event across the two groups and we noticed

that their levels were quite persistent. In the case we noticed a higher variation of deposit ratios after the
policy event there would be a violation to the parallel-trend assumption, which is a key assumption in our
identi�cation strategy. Before the event the level of deposits over total assets is 72.81% for the treatment
group and 86.24% for the control group, while after the event the ratio is 72.81% for the treatment group
and 86.45% for the control group.

975% corresponds to the 25th lower percentile
10In a further robustness check we also use a continuous treated variable and a di�erent cut-o�.
11We further test the parallel trend assumption in the robustness test section. Speci�cally, we test for

the presence of pre-trends in the data using forward variables. In the literature we �nd also a verbal
motivation for the lack of pre-trends in the data: Drechsler et al. (2017) highlight that deposits have
zero maturity and hence the impact of monetary policy changes are not incorporated until their actual
realization, even if these changes are anticipated.
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perienced a larger pressure on interest income moved aggressively to noninterest income

sources to maintain their overall performance.

Estimations of the DiD are displayed in Table 6. We �rst take the broader picture and

we employ the di�erence-in-di�erence strategy to the overall performance (ROA) indica-

tor, �nding that treated banks increased more their performance after the policy event

in comparison to control banks. Among the components of the overall performance, we

noticed that net interest margins of treated banks bene�ted less of the policy announce-

ment (Panel B). In the next section we analyse the reason of the lower expansion of net

interest margins across treated and control banks: cost of funding or income reduction

through the breakdown of the net interest margin components. In panel C we analyse

the patterns across the event of the noninterest income revenues and we noticed a larger

increase for treated banks, suggesting that those banks aggressively change their strate-

gies from interest income towards fee income generating sources. Noninterest income is

driven mainly by capital gains, fees and commissions. The �rst determinant in particular

should bene�t from a decline in interest rates, as lower yields are re�ected in higher asset

prices. However, it is important to note that changes in valuation of securities held by

banks are re�ected in the pro�t and loss account only if capital gain/loss are realized.

Since the share of securities held at market value is relatively small is not surprising that

the estimated coe�cient is mainly related to changes in fees and commissions from the

broader set of services o�ered.

[Please add Table 6 about here]

Our analysis needs to account for the fact that treated group of banks have di�erent

characteristics than the control group. To tackle this issue, we employ the Abadie-Imbens

matching estimator (Abadie and Imbens (2011)) which minimize the distance between a

vector of observed covariates across treated and control banks to �nd the matched control

banks12.The Abadie-Imbens estimator produces exact matches on categorical variables

and less exact matches on continuous variables. We create a matching estimator based

on time (categorical variable) and continuous bank balance sheet variables: capital, size,

real estate loans to total assets, provisioning to total assets and US treasury and agency

securities over total assets. Results of the inferences based on the Abadie-Imbens matching

estimator are reported Table 6 (Matching Estimator (ATT)) and further con�rms our

results.

12The rationale behind the propensity score matching estimator is the following: if for any treated
observation, we can �nd a non-treated one that is as similar as possible in terms of observable character-
istics than the di�erence in the outcome between the treated and the matched control should be due to
the treatment itself. Correlations between treatment status and bank characteristics are shown in table
A.2 in the appendix
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We also implement OLS linear regressions to examine whether ZLB announcements

a�ects bank performance and its main components. The regression speci�cation takes the

following form:

Yi,t = α + β1Treatedi ∗ Postt + β2Xi,t−1 + φt + εi,t (2)

Where Yi,t is the ROA and its main components: net interest income and non-interest

income, i indexes banks, t indexes calendar quarters. Treated is a dummy variables that

takes value 1 if a bank has deposits over total assets lower than 75% and 0 otherwise; Post

is a dummy variable that takes the value 1 after 2011Q3 and 0 before that period. Xi,t−1

is a vector of control variables that includes: the quarterly average 3-month government

bond yield (3Month Rate), the quarterly average spread between the 10-year government

bond yield and 3-month government bond yield (Curve Spread); the natural logarithm

of total assets (Size), total equity capital over total assets (Equity over assets) and US

Treasuries and agency securities over total assets (Treas&Agency securities over assets).

Results of equation (2) are presented in Table 7. The estimates reported in column

1 excludes all control variables and quarter �xed e�ects, column 2 and 3 report OLS

estimates with control variables and �xed e�ects as speci�ed, column 4 reports FE es-

timates with �xed e�ects as speci�ed. Panel A shows the regression results with ROA

as dependent variable, Panel B shows the regression results with Net interest income as

dependent variable, while Panel C displays the results with Non-interest income as de-

pendent variable. Estimates in column (1) have the same sign and signi�cance to those

obtained in Table 6 with the matching estimator con�rming our main results. In column

(2) and (3) we add control variables and time �xed e�ects as speci�ed . The magnitude

and signi�cance of our main variable of interest (Treat*Post) are similar to those obtained

in Table 6. Bank speci�c covariates are signi�cant and in line with the literature and the

estimates obtained in our investigation on the sensitivity of performance and its compo-

nents on interest rates. Our results remain qualitatively similar, when we use the FE

estimator instead of the OLS estimator.

[Please add Table 7 about here]

4.3 Net interest income breakdown

In this section we decompose the net interest income into its main two components:

interest income and interest expenses, in order to analyse the di�erent sensitivity of asset

income and funding expenses on the unconventional monetary policy action. To do so,

we use interest income and interest expenses as dependent variable of equation 2. Results
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of the estimation are shown in Panel A and B of Table 8. In panel A we regress interest

income and we noticed that the e�ect is no longer relevant. In particular, when we

add control variables and time �xed e�ect in the OLS regression the signi�cance of the

coe�cient disappears; suggesting that there were no e�ects on interest income across

the two groups after the ZLB announcement. In panel B, we use interest expenses as

dependent variable and we noticed that the reduction on net interest income across the

two groups of banks is mainly driven by the higher sensitivity of wholesale funding sources

on monetary policy actions. As a matter of fact, treated banks � bank with lower levels

of deposits � experienced an increase of funding cost in comparison to control banks that

constrained those banks to shift their strategies toward noninterest income to preserve the

targeted pro�tability. The result is somehow expected decision to maintain interest rates

to a zero-lower level might cast doubts for investors on bank pro�tability rising the risk

premia of market based funding instruments. For deposits instruments the reaction should

be lower because the ZLB was introduced two years before, thus the level of interest rates

was already binding. Furthermore, as discussed before, deposits exhibit a lower reaction

than market based sources of funding to changes in interest rates expectations. The result

is in line with Di Tella and Kurlat (2017) and Drechsler et al. (2018) asserting that interest

expenses for banks with higher deposit ratios are less sensitive to monetary policy shocks,

this can be explained by the endowment e�ect and/or market power on deposit markets

(Drechsler et al. (2017)).

Finally, in Panel C we employ a triple interaction term to analyse the impact of as-

set maturity on net interest income. The idea is that banks with longer asset maturity

experienced a lower reaction to the policy event and thus are less exposed to the policy

event. Although the coe�cient of the triple interaction is negative and signi�cant is lower

in magnitude in respect to that observed in Table 7 suggesting that treated banks with

higher asset maturities are better able to hedge the impact of monetary policy announce-

ment. The rates on those assets are set at origination and locked in until maturity, this

makes market interest income less sensitive to short rate changes. This result is in line to

those obtained in Drechsler et al. (2017).

[Please add Table 8 about here]

4.4 E�ect on di�erent components of Noninterest income

Banks earn noninterest income through a multitude of products with di�erent risk-return

characteristics. The breakdown of noninterest income into its main categories is a key

ingredient to understand the impact of the shift toward fee generating products on bank
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pro�tability and stability. To this end, we construct three di�erent noninterest income

lines of business: �duciary and insurance activities, traditional fees and risky fee income;

and through the same di�erence in di�erence framework13 we analyse the shift toward

these di�erent activities after the ZLB announcement.

[Please add Table 9 about here]

Panel A of Table 9, presents di�erence in di�erences matching estimators for the

�rst line of business: �duciary and insurance activities measured in percentage of total

assets. Banks involved in this activity o�er to their clients asset management products

(i.e. investment funds and vehicles) or insurance products against a fee upfront. This

type of activity entails a lower level of �nancial risk for banks, however attractive wealthy

clients require reputational capital and skills that do not automatically turn out in pro�ts.

Both banks categories (treatment and control) increased their pro�ts related to �duciary

and insurance activities after the ZLB announcement. The larger increase can be related

to a shift in demand of investment fund and insurance products. Lower interest rates in

conjunction with quantitative easing policies had positive market valuation e�ects that

prompted investors to shift their saving patterns. Investors in search of return gains,

switch from risk free assets to mutual fund asset vehicles, thus banks increasingly turned

to this line of activities as a way to improve pro�ts in a low-interest rate environment.

Our results support this hypothesis with both banks in the treatment and control group

increasing their exposure on �duciary and insurance activities. The shift toward this

activity is higher for banks with lower levels of deposits, con�rming our assertions that

this line of business requires particular skills that are not automatically established for

all banks.

In panel B, we analyze the pattern of traditional fees around the event. Traditional fees

include charges on deposit accounts, income and fees from automated teller machines, debt

and credit card fees. Banks with greater income from traditional fees might have clients

that are more �nancially active, or they can exert market power in the deposit market

through the charge of higher fees (Abedifar et al. (2018)). For this line of business, which

entails a lower risk and return characteristic we do not �nd a relevant increase across the

two group of banks after the ZLB policy announcement. The matching estimator suggests

that control banks earned higher fees on traditional fee income services in comparison of

treated banks, probably because of their higher market power in the deposit market. Panel

C of Table 9 presents the di�erence in di�erences matching estimators for investment

bank and securitization activities. The category contains a multitude or risky fee income

13We apply the same strategy explained in section 4.2. In this case the outcome variables of the
di�-in-di� estimation are the three di�erent lines of fee income.
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activities that were responsible for multiple bank defaults during the global �nancial crisis

(DeYoung and Torna (2013)). Speci�cally, the category includes: trading, securitization

and investment banking, advisory and underwriting fees. Although we denote a slightly

increase of risky fee income after the event for both categories, we do not �nd evidence of

an increase in the di�erence of this activities across the two groups of banks. For reasons

of space, regression results of the di�erent components of noninterest income are displayed

in Table A.3 in the appendix and further con�rm results shown in Table 9.

4.5 E�ect on bank stability

Our results indicate that after the policy event banks increase their fee income activities.

Therefore, a logic follow-up question relates to the impact of the increase in noninterest

income on bank stability and risk. We empirically test this e�ect through the following

regression speci�cation:

ZScorei,t = α + β1Treated1 + β2Postt + β3Treatedi ∗ Postt + β4Xi,t−1 + φt + εi,t (3)

Where: ZScorei,t is (ROA+Equity over Assets) over σROA, Treated is a dummy

variables that takes value 1 if a bank has deposits over total assets lower than 75% and

0 otherwise; Post is a dummy variable that takes the value 1 after 2011Q3 and 0 before

that period. Xi,t−1 is a vector of control variables and εi,t are time �xed e�ects.

Results of the estimation of equation 3 are shown in Table 10. In column 1 we exclude

control variables and time �xed e�ects, while in columns 2 and 3 we add control variables

and time �xed e�ects as speci�ed. First of all, it is interesting to note the coe�cient of

Post, which is negative and signi�cant for regressions in column 2 and 3. This indicate

that, overall banks increased their risk of default after the ZLB announcement. This,

however could be driven by a multitude of e�ects, such as for example risk-taking activities

in the lending portfolio and increased uncertainty in the market for wholesale funding.

As we cannot infer to much from this level e�ect, we are, however, interested in the

interaction term that measures whether the ZLB is likely to a�ect the two groups of

banks. The coe�cient is positive and signi�cant, but have a smaller magnitude. A

positive sign indicates that the treatment group reduced their default probability after

the ZLB announcement. Given the smaller magnitude of the coe�cient we cannot a�rm

that diversi�cation into noninterest income is bene�cial for bank stability.

[Please add Table 10 about here]
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4.6 Robustness tests

The key assumption in a di�erence in di�erence setting is the parallel trend assumption,

which says that conditional on the control variables, treated and controls did not di�er

systematically before the treatment, and would have continued on the same trend in

absence of the event. To provide further evidence that this assumption is plausible in this

setting, we test for pre-trends in the data using the following regression:

Yi,t = α + β1Treatedi ∗ Postt+k + β2Xi,t−1 + φt + εi,t (4)

Equation 4 is similar to our main regression speci�cation (equation 2) but it is forward-

looking. Here, k takes value 1 or 2, which means that Post is forwarded by one or two

quarters. With this variable (Post), we test whether the dependent variable was evolving

di�erently before the main event (the ZLB announcement of August, 2011). The evidence

of pre-trends in the data might signal the presence of reverse causality and/or omitted

variable bias in our main speci�cation (equation 2). Table 11 provides the results of

the OLS estimates of equation 4 using ROA, Interest income and non interest income

as dependent variables. The results con�rm that there were not pre-trends in the data

one quarter and two quarter before the policy announcement. As shown in Table 11, the

coe�cients Treatedi ∗ Postt+k are not statistically signi�cant in all of the speci�cations.

The result is somehow expected as Drechsler et al. (2017) also pointed out that deposits

have zero maturity and hence the impact of monetary policy changes are not incorporated

until their actual realization, even if these changes are anticipated.

[Please add Table 11 about here]

Another concern of our empirical setting is related to the identi�cation of the main

event. The purchase of long-term treasury assets in QE2 serves as a commitment to

keep interest rates low. Furthermore, the Fed announcement regarding QE2 implicitly

contains an expectation that federal fund rates will be kept low for a further prolonged

period of time14. We test the impact of the Fed QE2 announcement on bank performance

with the same strategy adopted before. Speci�cally, we isolate the 2009Q3 � 2011Q2

time window and we identify 2009Q3 � 2010Q2 as the pre-event period and 2010Q3

� 2011Q2 as the post announcement period. Then we apply our main DiD strategy

14In the 10/8/2010 FOMC statement, the committee announces: �The committee will keep constant
the Federal reserve's holding of securities at their current level by reinvesting principal payments from
agency debt and agency mortgage-backed securities in longer-term Treasury securities�. Furthermore, in
21/9/2010 the FOMC announces: �The committee will continue to monitor the economic outlook and
�nancial developments and is prepared to provide additional accommodation if needed to support the
economic recovery�.
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with the parametric matching estimator. This falsi�cation test can help to rule out the

possibility that the announcement of the explicit duration of the zero-lower bound does

not contain incremental information for �nancial markets. Moreover, it allows to be sure

that banks do not change their strategies in the period before the announcement of the

duration of the ZLB. The results of the falsi�cation test are shown in Table 12. Based

on those results di�erences across the two groups are not relevant, con�rming that before

the explicit announcement of the duration of the ZLB there were no changes in bank

strategies across the two groups of banks.

[Please add Table 12 about here]

In our main estimates, we de�ne banks with deposits over total liabilities lower than

75% as our treatment group in the DiD framework. In Table 13, we consider alternative

deposit ratios. In panel A of Table 13 we de�ne banks with deposits over total liabilities

lower than 70% as treated banks and we estimate equation 2 with the full set of covariates

and time �xed e�ects. Results con�rm our main estimations shown in table Table 6 and

Table 7. In panel B we estimate equation 2 with a continuous treatment indicator. In this

case we interact deposits over total liabilities with the dummy variable post that takes

value 1 after the ZLB announcement. In this case, coe�cients change sign and remains

statistically signi�cant. The di�erent sign is expected, because banks with higher deposits

are control group banks in the previous estimations. In the previous results we argue that

banks with higher deposit ratios had a lower impact on interest income margins and

shifted less their activities toward noninterest income products15.

[Please add Table 13 about here]

Finally, we rule out the possibility that our results are mainly driven by small banks.

The U.S. banking sector is dominated by small banks with higher reliance on deposits and

lower pro�t diversi�cation. As banks become larger their funding strategy and income

structure tend to change. To rule out that our results are not driven by small banks, we

remove banks with total assets lower than 100 Million of Dollars16 and we replicate the

parametric matching estimator. Estimations are reported in Table 14 and further con�rm

our main results.

15Another interesting robustness test would be separating households and corporate deposits. As
suggested in ? the zero-lower bound has a stronger e�ect for banks with more household deposits.
However, call report data do not di�erentiate between household and corporate deposits and thus we
cannot rule out this test.

16The threshold corresponds to the 25% lower percentile of bank total assets. In Abedifar et al. (2018)
small banks are those with less than $100 million in total assets.
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[Please add Table 14 about here]

To further rule out concerns on asset size, we repeat the estimation focusing on banks

with asset size greater than 500 million of dollars. Furthermore, we restrict our sample

on banks with assets greater than 500 million of dollars and a share of noninterest income

to total operating income above the median value. Results of the tests are reported in

appendix A Table A.4.

5 Conclusions

This paper analyses the impact of the Fed communication regarding the duration of the

ZLB on bank performance and strategies toward noninterest income activities. A pro-

longed period of lower interest rates cause deterioration of interest income margins, con-

straining banks to shift their strategies in the direction of noninterest sources of revenues

to reach the targeted performance. However, expanding banking activities can impair the

stability of the �nancial sector if banks engage in high risky noninterest income activities,

such as for example securitization and investment banking activities.

Using quarterly data on U.S. commercial banks and employing a di�erence in di�erence

methodology, we �nd that low deposits banks are more exposed to the policy event and

exhibit a higher reduction of net interest income. This result con�rms our assertion

that deposits are considered as stable long-term sources of funding and this improves

banks' ability to o�set monetary policy shocks. On the contrary, banks with lower levels

of deposits funding were subject to an increase of interest expenses that constrained

those banks to change their strategies toward fee income activities to preserve the desired

performance targeted. The changing strategy is mainly explained through an increase

in �duciary and insurance related products that are characterized by a lower level of

riskiness. Shift toward noninterest income activities did not impair bank stability in the

analysed period. Results remain robust after a number of robustness checks. Speci�cally,

we rule out concerns regarding the identi�cation of the event, the exposure variable (the

level of deposits) and the potential bias related to the presence of small banks with lower

levels of noninterest income activities.

Our �ndings contribute to the understanding of how unconventional monetary policy

a�ects bank performance and strategies. To our view, this is an important �nding as it

shows that unconventional monetary policy interventions shape also strategies of banks

through their secondary main source of revenue, which can entail additional risks for the

�nancial sector. Our results suggest that banks fare relatively well even after a prolonged

period of policy rates set to zero. Despite this we should be cautious in formulating our
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policy recommendations. If noninterest returns enjoyed by banks are sustainable over the

long run we can a�rm that monetary transmission mechanism is e�ective at the ZLB.

However, positive returns in noninterest income components may not be sustainable over

the long run arising concerns in terms of margin erosion that might ultimately undermines

capitalization. Moreover, if banks increase their exposure on risky fee income activities

the stability of the �nancial sector might be impaired.
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A Appendix A: Auxiliary tables

This section provides the additional tables. In Table A.1 we report the description of the

variables used, together with their de�nition and sources. For an easier replication of our

work, we report the call report codes used to construct our database.

In Table A.2 we display the correlation between treatment indicators and initial bank

characteristics, while in Table A.2 we show the regression coe�cients of the results re-

ported in Table 9.

Finally, in Table A.3 we provide a further robustness check in which we replicate our

main results on a sub-sample of medium and large banks with total assets greater than

500 Million of Dollars.
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Figures

Figure 1: Net interest income

This �gure shows the average net interest income of the control group (blue line) and of the
treated group (red line) over the period 2010Q1-2012Q3. Zero lower bound announcement
is the date of the FED communication event identi�ed (2011Q3).
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Figure 2: Noninterest income

This �gure shows the average noninterest income of the control group (blue line) and of the
treated group (red line) over the period 2010Q1-2012Q3. Zero lower bound announcement
is the date of the FED communication event identi�ed (2011Q3).
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Tables

Table 1: Main FOMC Announcements

Date Event
December 16, 2008 Fed target rate reduced to 0-0.25% and QE1 announce-

ment
January 28, 2009 FOMC statement, QE1 starts
March 18, 2009 FOMC statement, QE1 additional expansion of QE1

and zero rates for �an extended period of time�
September 23, 2009 FOMC statement � QE1 will �nish at the end of Q1

2010
August 10, 2010 FOMC statement � Announcement of QE2
September 21, 2010 FOMC statement � FED announced additional accom-

modation if needed
August 9, 2011 FOMC statement � Announcement of zero lower bound

through 2013.
January 25, 2012 Zero rates at least until 2014
September 13, 2012 FOMC statement � Announcement of the zero lower

bound �at least through mid-2015�, and purchase of
mortgage backed securities (QE3)

December 18, 2013 FOMC statement � Fed announces it will start to taper
longer-term treasuries and mortgage backed securities.

October 29, 2014 FOMC statement � End of QE3 without raising fed
funds rates

This table reports the dates and the announcements following the FOMC meetings in
which the Fed: decided to change the Fed target rate, provided policy guidance about
the adoption of the zero interest rate policy and announced the Large Scale Asset Pur-
chase Programmes.
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Table 2: Summary statistics

Term Mean Std. Dev. Min Max
Variables of interest
ROA 0.026 0.018 -0.037 0.057
Net interest income 0.021 0.012 -0.028 0.049
Non-interest income 0.007 0.048 -0.085 0.046
Risky Non-interest income 0.001 0.006 -0.036 0.008
Traditional fees 0.002 0.009 0 0.009
Fiduciary and insurance 0.002 0.004 -0.001 0.008
Interest rates
3Month Rate 0.012 0.016 0.003 0.059
Curve Spread 0.019 0.010 -0.041 0.036
Bank speci�c covariates
Size 5.241 0.599 2.301 9.330
Equity over Assets 0.108 0.084 0.070 0.377
Deposits over liabilities 0.825 0.109 0.081 0.920
Treas & Agency Sec over assets 0.159 0.127 0.004 0.577
Macroeconomic controls
Gdp growth 0.019 0.053 -0.025 0.038
In�ation 0.006 0.015 -0.031 0.038

This table provides the summary statistics: mean, standard deviation, minimum and
maximum values of the variables used in this paper. The sample consist of US com-
mercial banks over the 2004-2017 period.
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Table 3: Descriptive statistics of control and treatment group prior and after the Fed ZLB
announcement

Control Group Pre - Post -

Bank Pro�tability Obs. Mean Std. Dev. Min Max Obs. Mean Std. Dev. Min Max
Net Interest Income % 18,649 1.951 1.026 0.664 3.840 16,431 2.291 0.996 0.600 3.900
Non Interest Income % 18,649 0.378 0.491 -0.051 0.785 16,431 0.464 0.659 -0.133 0.888
Risky Non-Interest Income % 18,649 0.043 0.247 -0.462 0.633 16,431 0.073 0.380 -0.674 0.744
Fiduciary and Insurance % 18,649 0.030 0.128 -0.067 0.424 16,431 0.037 0.148 -0.090 0.519
Traditional Fees % 18,649 0.188 0.243 -0.033 0.503 16,431 0.203 0.272 -0.773 0.511
Bank Speci�c covariates
Size 18,649 5.175 0.439 3.812 7.295 16,431 5.210 0.441 3.602 7.751
Equity Over Assets 18,649 0.103 0.024 0.061 0.197 16,431 0.105 0.023 0.098 0.198
Treas & Agency Sec. 18,649 0.154 0.117 0.009 0.523 16,431 0.160 0.121 0.007 0.535
Loans over Assets 18,649 0.617 0.139 0.231 0.812 16,431 0.587 0.143 0.194 0.792
RE Loans over Assets 18,649 0.436 0.160 0.069 0.774 16,431 0.421 0.159 0.063 0.757
LLP over assets 18,649 0.010 0.006 0.002 0.030 16,431 0.010 0.006 0.002 0.033
Average Maturity of Loans 18,641 4.124 2.637 0.167 19.329 16,408 4.098 2.616 0.167 19.338
Z-score 18,649 0.092 0.020 0.019 0.241 16,431 0.097 0.019 0.015 0.237
Treated Group Pre - Post -

Bank Pro�tability Obs. Mean Std. Dev. Min Max Obs. Mean Std. Dev. Min Max
Net Interest Income % 4,875 1.876 1.029 0.602 4.390 3,307 2.170 1.032 0.607 4.606
Non Interest Income % 4,875 0.670 0.744 -0.886 1.207 3,307 0.791 0.997 -0.682 1.655
Risky Non-Interest Income % 4,875 0.091 0.510 -0.172 0.874 3,307 0.143 0.682 -0.467 0.854
Fiduciary and Insurance % 4,875 0.260 0.154 -0.016 0.651 3,307 0.558 0.251 -0.007 0.907
Traditional Fees % 4,875 0.168 0.268 -0.526 0.445 3,307 0.187 0.362 -0.488 0.451
Bank Speci�c covariates
Size 4,875 5.375 0.503 3.934 7.955 3,307 5.402 0.509 4.133 7.742
Equity Over Assets 4,875 0.120 0.046 0.032 0.211 3,307 0.129 0.048 0.031 0.220
Treas & Agency Sec. 4,875 0.160 0.124 0.007 0.558 3,307 0.167 0.126 0.005 0.571
Loans over Assets 4,875 0.618 0.149 0.194 0.875 3,307 0.586 0.153 0.154 0.872
RE Loans over Assets 4,875 0.459 0.170 0.050 0.732 3,307 0.438 0.173 0.046 0.723
LLP over assets 4,875 0.011 0.006 0.001 0.032 3,307 0.011 0.006 0.001 0.034
Average Maturity of Loans 4,872 4.084 2.644 0.167 19.229 3,305 4.167 2.676 0.195 19.145
Z-score 4,875 0.105 0.036 0.029 0.447 3,307 0.115 0.037 0.032 0.344

This table shows the descriptive statistics of control and treatment group prior and
after the Fed ZLB announcement. The Pre- stands for the period prior to the an-
nouncement (2010Q1 - 2011Q2), while Post- stands for the period post announcement
(2011Q3 - 2012Q3). See Table A.1 for the de�nition of the variables used.
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Table 4: Preliminary evidence

ROA Net-Interest income Non-interest income
(1) (2) (3)

3Month Rate 0.086*** 0.064*** -0.012**
(0.016) (0.064) (0.048)

Curve Spread 0.021 0.036*** -0.002**
(0.023) (0.064) (0.004)

Size 0.316 -0.071*** -0.017***
(0.193) (0.020) (0.064)

Equity over Assets 0.055** 0.034* 0.013
(0.024) (0.001) (0.021)

Deposits over liabilities -0.081 -0.002 -0.004**
(0.06) (0.002) (0.002)

Treas & Agency Sec over assets -0.289* -0.843*** -0.08
(0.174) (0.054) (0.076)

Gdp growth 0.129* 0.136** 0.027
(0.008) (0.020) (0.020)

In�ation 0.301*** 0.067*** 0.013***
(0.416) (0.010) (0.068)

R-Square 0.083 0.028 0.075
Observations 259,476 259,476 259,476
Banks 4,723 4,723 4,723

This table shows the FE estimation results of equation (1). See Table 2 for the de�ni-
tion of the explanatory variables. *, ** and *** indicate statistical signi�cance at the
10%, 5% and 1% level, respectively. Robust standard errors are shown in brackets.
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Table 5: Granger Causality Test: Interest rates and bank pro�tability

Hypothesis Tested Chi2 Statistics
Curve Spread - ROA 14.503***

(0.001)
ROA - Curve Spread 3.404

(0.182)

Granger causality test in a Vector Autoregressive Framework. The lag struc-
ture is determined through the information criterion. Column (1) display the
hypothesis tested, while column (2) the Chi2 statistics with their level of sig-
ni�cance. Prob > chi2 are provided in brackets. ***denotes signi�cance at
1% level, ** at the 5% level, *** at 10% level, respectively.
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Table 6: Di�erence in di�erence in performance around the announcement

Before After
Panel A: ROA
Control 0.769 0.882
Treated 0.851 1.001
Di�erence (T-C) 0.082*** 0.118***

(0.012) (0.014)
Di�erence in di�erences 0.036**

(0.018)
Matching Estimator (ATT) 0.067***

(0.022)
Panel B: Net-Interest Income
Control 1.933 2.274
Treated 1.876 2.172
Di�erence (T-C) -0.057*** -0.102***

(0.014) (0.018)
Di�erence in di�erences -0.045*

(0.023)
Matching Estimator (ATT) -0.079**

(0.044)
Panel C: Noninterest income
Control 0.395 0.424
Treated 0.673 0.791
Di�erence (T-C) 0.278*** 0.367***

(0.047) (0.055)
Di�erence in di�erences 0.089***

(0.07)
Matching Estimator (ATT) 0.112*

(0.017)

This table shows the di�erence-in-di�erence matching estimators for ROA, interest in-
come and non-interest income over total assets. Treated banks are those with deposits
over total liabilities lower that 75%. The sample consist of 21367 control banks observa-
tions before the event and 18876 after the event. 6270 treated bank observations before
the event and 4321 after the event. Control banks are matched banks using the Abadie
and Imbens matching estimator (ATT). The covariates are: capital, size, real estate loans
to total assets, provisioning to total assets and US treasury and agency securities over
total assets and time. Robust standard errors are reported in parentheses. ***denotes
signi�cance at 1% level, ** at the 5% level, *** at 10% level, respectively. Results are
displayed in percentage.
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Table 7: Regression results

Panel A: ROA (1) (2) (3) (4)

Treat* Post 0.174*** 0.041** 0.033** 0.027*

(0.013) (0.013) (0.014) (0.017)

Equity over Assets 0.092*** 0.109*** 0.043***

(0.013) (0.013) (0.011)

Treas & Agency Sec over assets -0.125*** -0.118*** -0.054

(0.028) (0.028) (0.115)

Size 0.028*** 0.028*** 0.077*

(0.006) (0.006) (0.015)

3Month Rate 0.150* 0.071 0.274

(0.083) (0.161) (0.371)

Curve Spread -0.065*** -0.065*** -0.065***

(0.055) (0.088) (0.007)

Time FE N N Y Y

Adj. R2 0.003 0.024 0.058 0.042

Panel B: Net-Interest Income

Treat* Post -0.108*** -0.224*** -0.062*** -0.020**

(0.017) (0.018) (0.08) (0.078)

Equity over Assets 0.093*** 0.109*** 0.156**

(0.010) (0.010) (0.056)

Treas & Agency Sec over assets -1.261*** -1.170*** -1.237***

(0.034) (0.019) (0.011)

Size -0.052*** -0.052*** -0.123***

(0.009) (0.006) (0.021)

3Month Rate 0.806*** 0.539*** 0.543***

(0.09) (0.068) (0.021)

Curve Spread -0.526*** -0.929*** -0.960***

(0.054) (0.051) (0.039)

Time FE N N Y Y

Adj. R2 0.001 0.137 0.793 0.644

Panel C: Noninterest income

Treat* Post 0.119*** 0.030* 0.036* 0.031*

(0.147) (0.128) (0.127) (0.167)

Equity over Assets 0.159*** 0.158*** 0.075*

(0.020) (0.020) (0.039)

Treas & Agency Sec over assets -1.177*** -1.140*** -0.223***

(0.190) (0.189) (0.070)

Size 0.113*** 0.114*** 0.084*

(0.021) (0.020) (0.015)

3Month Rate 0.310 0.151** 0.125***

(0.035) (0.058) (0.037)

Curve Spread -0.133*** -0.242*** -0.214***

(0.016) (0.037) (0.065)

Time FE N N Y Y

Adj. R2 0.005 0.076 0.081 0.109

This table presents the OLS (columns: 1, 2 and 3) and FE (column 4) estimates of equa-

tion (2) using ROA, net interest income and noninterest income as dependent variables.

The estimation period starts in Q1 2010 and ends in Q3 2012. Treated is a dummy vari-

able that takes value 1 for banks with deposits over liabilities lower than 75%. Post is a

dummy variable that takes value 1 after Q3 2011. See Table 2 for the de�nition of the

other explanatory variables. Regressions include time �xed e�ects as speci�ed. *, ** and

*** indicate statistical signi�cance at the 10%, 5% and 1% level, respectively. Robust

standard errors are shown in brackets.
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Table 8: Net interest income breakdown

(1) (2) (3)
Panel A: Interest Income
Treat* Post -0.010*** -0.002** -0.002

(0.011) (0.010) (0.001)
Bank Controls N Y Y
Time FE N N Y
Adj. R2 0.016 0.180 0.188
Panel B: Interest expenses
Treat* Post 0.028** 0.033* 0.029*

(0.024) (0.017) (0.020)
Bank Controls N Y Y
Time FE N N Y
Adj. R2 0.002 0.167 0.176
Panel C: Net Interest Income and asset maturity
Treat* Post*asset maturity -0.006*** -0.012*** -0.014**

(0.017) (0.018) (0.05)
Bank Controls N Y Y
Time FE N N Y
Adj. R2 0.003 0.137 0.656

This table presents the OLS estimates for the breakdown of net interest income.
In panel A and B we estimate equation (2) using interest income and interest ex-
penses, respectively. The estimation period starts in Q1 2010 and ends in Q3 2012.
Treated is a dummy variable that takes value 1 for banks with deposits over liabili-
ties lower than 75%. Post is a dummy variable that takes value 1 after Q3 2011. In
panel C, we use a triple interaction term in which we interact asset maturity with
treated and post dummy variables. Bank controls are those used in table 7 and used
in regression 2. Regressions include time �xed e�ects as speci�ed. *, ** and ***
indicate statistical signi�cance at the 10%, 5% and 1% level, respectively. Robust
standard errors are shown in brackets.
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Table 9: Di�erence in di�erence in noninterest income components around the announce-
ment

Before After
Panel A � Fiduciary and insurance
Control 0.037 0.046
Treated 0.296 0.609
Di�erence (T-C) 0.260*** 0.563***

(0.045) (0.053)
Di�erence in di�erences 0.304***

(0.069)
Matching Estimator 0.239*

(0.169)
Panel B � Traditional Fees
Control 0.193 0.208
Treated 0.178 0.193
Di�erence (T-C) -0.015*** -0.015**

(0.006) (0.007)
Di�erence in di�erences -0.01

(0.009)
Matching Estimator -0.054***

(0.013)
Panel C � Risky fee income
Control 0.043 0.075
Treated 0.107 0.151
Di�erence (T-C) 0.064*** 0.076***

(0.007) (0.008)
Di�erence in di�erences 0.013

(0.010)
Matching Estimator 0.013

(0.019)

This table shows the di�erence-in-di�erence matching estimators for three di�erent busi-
ness lines of noninterest income: �duciary and insurance activities, traditional fees and
risky fee income. See table 2 for the de�nition of the target variables used. Treated
banks are those with deposits over total liabilities lower that 75%. The sample consist
of 21367 control banks observations before the event and 18876 after the event. 6270
treated bank observations before the event and 4321 after the event. Control banks are
matched banks using the Abadie and Imbens matching estimator (ATT). The covariates
are: capital, size, real estate loans to total assets, provisioning to total assets and US
treasury and agency securities over total assets and time. Robust standard errors are
reported in parentheses. ***denotes signi�cance at 1% level, ** at the 5% level, *** at
10% level, respectively. Results are displayed in percentage of total assets.
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Table 10: Impact on bank stability

(1) (2) (3)
Treat 0.013*** 0.015*** 0.014***

(0.005) (0.005) (0.005)
Post 0.004 -0.024*** -0.115**

(0.002) (0.006) (0.036)
Treat* Post 0.005*** 0.007*** 0.005***

(0.008) (0.008) (0.008)
Bank Controls N Y Y
Time FE N N Y
Adj. R2 0.016 0.180 0.210

This table presents the OLS estimates of equation (3). The estimation period starts
in Q1 2010 and ends in Q3 2012. Treated is a dummy variable that takes value 1 for
banks with deposits over liabilities lower than 75%. Post is a dummy variable that
takes value 1 after Q3 2011. Bank controls are those speci�ed in regression 2, exclud-
ing equity over assets ratio. Regressions include bank controls and time �xed e�ects
as speci�ed. *, ** and *** indicate statistical signi�cance at the 10%, 5% and 1%
level, respectively. Robust standard errors are shown in brackets.
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Table 11: Evidence of pre-trends in the data

(1) (2) (3) (4) (5) (6)
ROA ROA Interest

income
Interest
income

Noninterest
income

Noninterest
income

Treat ∗ Postt+1 -0.002 -0.008 0.017
(0.018) (0.007) (0.012)

Treat ∗ Postt+2 -0.013 0.011 0.024
(0.020) (0.008) (0.015)

Control Variables Y Y Y Y Y Y
Time FE Y Y Y Y Y Y
Adj. R2 0.038 0.017 0.675 0.655 0.130 0.112

This table for pre-test in our target performance variables through OLS estimates of equa-
tion (3) using ROA, net interest income and noninterest income as dependent variables.
The estimation period starts in Q1 2010 and ends in Q3 2012. Control variables are those
identi�ed in equation (2). Regressions include time �xed e�ects as speci�ed. *, ** and ***
indicate statistical signi�cance at the 10%, 5% and 1% level, respectively. Robust standard
errors are shown in brackets.
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Table 12: Falsi�cation test � QE2 announcement

Before After
Panel A: ROA
Control 0.828 0.818
Treated 0.824 0.847
Di�erence (T-C) -0.004 0.029*

(0.015) (0.016)
Di�erence in di�erences 0.032

(0.022)
Matching Estimator 0.036

(0.025)
Panel B: Interest Income
Control 2.196 2.212
Treated 2.206 2.242
Di�erence (T-C) 0.010 0.030

(0.019) (0.021)
Di�erence in di�erences 0.020

(0.028)
Matching Estimator -0.020

(0.030)
Panel C: Non-interest income
Control 0.449 0.436
Treated 0.585 0.598
Di�erence (T-C) 0.136*** 0.162***

(0.011) (0.011)
Di�erence in di�erences 0.025

(0.016)
Matching Estimator -0.040

(0.020)

This table shows the di�erence-in-di�erence matching estimators for ROA, interest in-
come and non-interest income over total assets. Treated banks are those with deposits
over total liabilities lower that 75%. The event is the announcement of QE2. The sample
consist of 13547 control banks observations before the event and 14609 after the event.
5116 treated bank observations before the event and 4044 after the event. Control banks
are matched banks using the Abadie and Imbens matching estimator (ATT). The covari-
ates are: capital, size, real estate loans to total assets, provisioning to total assets and
US treasury and agency securities over total assets and time. Robust standard errors are
reported in parentheses. ***denotes signi�cance at 1% level, ** at the 5% level, *** at
10% level, respectively. Results are displayed in percentage.
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Table 13: Alternative de�nitions of the deposit ratio

(1) (2) (3)
ROA NIM Noninterest

income
Panel A: Di�erent Threshold � 70% of deposits over liabilities
Treated*Post 0.032* -0.115*** 0.072**

(0.038) (0.041) (0.739)
Control Variables Y Y Y
Time FE Y Y Y
R-squared 0.03 0.790 0.084
Panel B: Continuous treatment
Deposits*Post -0.014* 0.053*** -0.094**

(0.012) (0.012) (0.039)
Control Variables Y Y Y
Time FE Y Y Y
R-squared 0.03 0.793 0.095

This table presents the OLS estimates of equation (2) using ROA, net interest
income and noninterest income as dependent variables. The estimation period
starts in Q1 2010 and ends in Q3 2012. In panel A treated is a dummy variable
that takes value 1 for banks with deposits over liabilities lower than 70%. In
panel B Deposits is the ratio of deposits over total liabilities. Post is a dummy
variable that takes value 1 after Q3 2011, in both panel A and B. Control vari-
ables are those identi�ed in equation (2). Regressions include time �xed e�ects
as speci�ed. *, ** and *** indicate statistical signi�cance at the 10%, 5% and
1% level, respectively. Robust standard errors are shown in brackets.
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Table 14: Di�erence in di�erence in performance around the announcement � without small
banks

Before After
Panel A: ROA
Control 0.769 0.908
Treated 0.818 0.961
Di�erence (T-C) 0.051*** 0.053***

(0.013) (0.015)
Di�erence in di�erences 0.003*

(0.020)
Matching Estimator (ATT) 0.062**

(0.023)
Panel B: Interest Income
Control 1.923 2.267
Treated 1.875 2.176
Di�erence (T-C) -0.047*** -0.091***

(0.018) (0.021)
Di�erence in di�erences -0.043*

(0.027)
Matching Estimator (ATT) -0.231***

(0.030)
Panel C: Noninterest income
Control 0.435 0.531
Treated 0.721 1.076
Di�erence (T-C) 0.286*** 0.545***

(0.018) (0.021)
Di�erence in di�erences 0.259*

(0.027)
Matching Estimator (ATT) 0.221**

(0.019)

This table shows the di�erence-in-di�erence matching estimators for ROA, interest in-
come and non-interest income over total assets. Treated banks are those with deposits
over total liabilities lower that 75%. The sample consist of 13285 control banks observa-
tions before the event and 12137 after the event. 4754 treated bank observations before
the event and 3345 after the event. Control banks are matched banks using the Abadie
and Imbens matching estimator (ATT). The covariates are: capital, size, real estate loans
to total assets, provisioning to total assets and US treasury and agency securities over
total assets and time. Robust standard errors are reported in parentheses. ***denotes
signi�cance at 1% level, ** at the 5% level, *** at 10% level, respectively. Results are
displayed in percentage.
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Table A.1: List of variables used with their de�nition and data source

Term De�nition Data source

Panel A: Variables of interest

ROA Net operating income after taxes and securities gains or losses, plus

the provision for possible loan and lease losses, less net loan and

lease losses divided by average assets.

Call Reports

Net interest in-

come

The ratio of Net interest income as a percentage of total assets.

Call Report codes: RIAD 4074 and RCON2170

Call Reports

Non-interest

income

Total noninterest income divided by total assets. Call report codes:

RIAD 4079 and RCON2170

Call Reports

Risky Non-

interest in-

come

The sum of trading revenues, fee and commissions for brokerage

activities and net gains (losses) on loans over total assets. Call

report codes: RIADA220, RIADC886, RIAD5416 and RCON2170

Call Reports

Traditional

fees

Service charges over total assets. Call report codes: RIAD4080

and RCON2170

Call Reports

Fiduciary and

insurance

The sum of revenues from �duciary activities, fees and commis-

sion for annuity sale, Insurance & Reinsurance underwriting and

Income for other insurance activities over total assets. Call re-

ports codes: RIAD4070, RIADC887, RIADC386, RIADC387 and

RCON2170

Call Reports

Panel B: Interest rates

3Month Rate The quarterly average US 3-month sovereign bond yield. Bloomberg

Curve Spread The di�erence between the quarterly average US 10-year and the

3-month sovereign bond yield.

Bloomberg

Panel C: Bank speci�c covariates

Size The natural logarithm of total assets. UBPR code: UBPR2170 Call Reports

Equity over

Assets

The ratio of total equity as a percentage of total assets. Total

equity includes average of all preferred and common stock, sur-

plus, undivided pro�ts and capital reserves and cumulative foreign

currency translation adjustments. UBPR code: UBPRJ243

Call Reports

Deposits over

liabilities

The ratio of total deposits over total liabilities. Total deposits in-

clude all deposit categories (demand deposits, All NOW & ATS

Accounts, Money market deposit accounts, other saving deposits,

time deposits at or below insurance limit, fully insured brokered

deposits, time deposits above insurance limit and deposits in for-

eign o�ces). UBPR code: UBPRE370

Call Reports

Treas &

Agency Sec

over assets

The ratio of total treasury and agency securities as a percentage

of total assets. UBPR code: UBPRE120

Call Reports

Panel D: Macroeconomic controls

Gdp growth The quarter percentage change in US gross domestic product. Federal Re-

serve bank of

St. Louis

In�ation The quarterly percentage of US in�ation. Federal Re-

serve bank of

St. Louis
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Table A.2: Correlation between treatment indicators and initial characteristics

(1) (2) (3)
Size 0.082*** 0.166*** -0.334***

(0.003) (0.003) (0.060)
Loans over assets 0.0019** 0.0019** -0.047**

(0.001) (0.001) (0.002)
Equity over Assets 0.038*** 0.038*** -0.088***

(0.006) (0.006) (0.009)
Treas & Agency Sec over assets 0.142*** 0.142*** -0.272***

(0.022) (0.022) (0.031)
Number of banks 4,540 4,540 4,540
Adj. R2 0.070 0.115 0.251

This table shows the OLS estimations using the treatment indicators as dependent vari-
ables and di�erent bank characteristics as independent variables. In column 1 we regress
a dummy variable that takes value 1 if deposits over total liabilities are lower than 75%,
zero otherwise. In column 2 the dependent variable is a dummy variable that takes value
1 if deposits over total liabilities are lower than 80%, zero otherwise. In column 3 the
dependent variable is deposits over total liabilities. De�nition of the control variables is
provided in table 2. *, **, *** indicates statistical signi�cance at the 10%, 5%, 1% level,
respectively. Robust standard errors are shown in brackets.
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Table A.3: Regression results: noninterest income breakdown

(1) (2) (3)
Fiduciary and in-
surance

Traditional fees Risky fee income

Treated*Post 0.116*** -0.023*** 0.136***
(0.033) (0.029) (0.042)

Control Variables Yes Yes Yes
Time FE Yes Yes Yes
R-squared 0.049 0.252 0.054

This table presents the OLS estimates of equation (2) using Fiduciary and insurance in-
come, traditional fees and risky fee income as dependent variables. The estimation period
starts in Q1 2010 and ends in Q3 2012. Treated is a dummy variable that takes value 1 for
banks with deposits over liabilities lower than 75%. Post is a dummy variable that takes
value 1 after Q3 2011. Control variables are those use in equation 2. Regressions include
time �xed e�ects as speci�ed. *, **, *** indicates statistical signi�cance at the 10%, 5%,
1% level, respectively. Robust standard errors are shown in brackets.
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Table A.4: Estimates for large banks and for large diversi�ed banks

(1) (2) (3)
ROA NIM Noninterest income

Panel A: Large banks
Treated*Post 0.047* -0.146*** 0.061**

(0.027) (0.022) (0.028)
Control Variables Y Y Y
Time FE Y Y Y
R-squared 0.059 0.784 0.156
Panel B: Large diversi�ed banks
Treated*Post 0.056** -0.012*** 0.073**

(0.027) (0.022) (0.035)
Control Variables Y Y Y
Time FE Y Y Y
R-squared 0.067 0.805 0.150

This table presents the OLS estimates of equation (2) using ROA, net interest income and
noninterest income as dependent variables. The estimation period starts in Q1 2010 and
ends in Q3 2012. In panel A and B treated is a dummy variable that takes value 1 for banks
with deposits over liabilities lower than 75% and Post is a dummy variable that takes value
1 after Q3 2011. In panel A, the sample is restricted to medium and large banks with total
assets greater than 500Million of Dollars. In panel B, the sample is restricted to medium
and large banks with total assets greater than 500Million of Dollars and Noninterest in-
come to operating income above the median values. Control variables are those identi�ed
in equation (2). Regressions include time �xed e�ects as speci�ed. *, ** and *** indicate
statistical signi�cance at the 10%, 5% and 1% level, respectively. Robust standard errors
are shown in brackets.
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