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Abstract. This paper investigates the impact of non-interest income businesses on bank lending. Using
quarterly data on 7,578 U.S. commercial banks between 2003 and 2010 we fifiok thanks with

total assets above $100 million, non-interest income activities influence is&diind loan portfolio
compositions. Banks which emphasfiduciary and lifeinsurance businesses appear to ralmver

credit risk. Moreover, we find thed greater reliance on loaservicing is associated with lower
lending-deposit spreads. Finally, we find little evidence to suggest that cqaeamentarity explains
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1. Introduction

A substantial empirical literature finds that bank diversification into non-interest
income areas leads to banking sector instability (DeYoung and Roland, 2001; DeYoung and
Rice, 2004; Stiroh, 2004; Stiroh and Rumble, 2006; Stiroh, 2006; Lepetit et al., 2008a; De
Jonghe, 2010; Demirguc-Kunt and Huizinga, 2010; Moshirian et al., 2011; Brunnermeier et
al., 2011; and DeYoung and Torna, 2013). The link between riskier investment banking
revenue and the 2007-8 crisis has also prompted a series of reforms in the US and Europe
(Dodd Frank Act, 2010; Liikanen Report, 2012 and the Independent Commission on Banking
— Vickers Report, 2011) that recommend restrictions on varioussbaoik-interest income-
based activities (International Monetary Fund, 2011).

While the academic literature on bank diversification has focused on performance and
stability issues associated with non-traditional banking activities, little attention has been paid
to the potential consequences for lending of income diversity. This is somewhat surprising
given that bank/borrower relationships can lead to the cross-selling of fee and commission-
based services as well as potential cost savings through the realization of scope economies
Hellmann et al. (2008) find that prior relationships with early stage venture capital firms
increase the chances of bank loan origination. Firms may also benefit from established bank
relationships by signaling quality to benefit from lower loan rates. In addition, incentives to
cross-sell fee and non-interest based products are higher when margins on traditional
intermediationarelow. Carbo and Rodriguez (2007) show that income from non-traditional
activities influence net interest margins through possible cross-subsidization effects and
Lepetit et al. (2008palso find that banks may charge lower interest rates on loans (under-
pricing credit risk)if they expect to obtain additional fees from borrowers. Such behavior
could, therefore, undermine banks' major role in the financial system. Sound monitoring of

borrowers and accurate loan-pricing are essential for the banking industry and the economy as



a whole. Banks are expected to produce and convey information on the quality of borrowers
which could be biased if non-interest activities provide incentives for weaker loan screening
and monitoring. Alternatively, banksay have the ability to monitor borrowers that are tied

by non-interest activities more closely and more efficiently. A closer look at how credit risk is
affected by combining both traditional lending activities and non-interest businesses is
therefore an important question.

Relationships with clientmfluence banks’ performance. Banks can collect customer-
specific information (beyond that available publicly) over time via multiple interactions with
the same customer (Berger, 1999; Boot, 2000). Boot (2000) also emphasizes that relationship
banking is not limited to lending and can cover other financial services. Hence, expanding the
scope of clientalationships may improve a bank’s lending position, as it can provide banks
with the opportunity to reach a wider array of potential borrowers and can offer more
information on client quality. Moreover, information obtained from offering multiple products
can build new, as well as enhance existing relationships. Such new and enhanced relationships
can potentiallyincrease banks’ franchise value and hence increase indirect financial distress
cost, leading to more prudent behavior in lending and investment activities (Marcus, 1984 and
Keeley, 1990 among others).

Boot (2003) argues that scale and scope expansion leads to a form of strategic
positioning that drives industry consolidation. He points out that distribution channels are
essential and that technological developments that make it more effective to interrogate
business-line databases encourage scope expansion. The building of relationships can mitigate
risk, as illustrated by Puri et al. (2011) who show that borrowers with prior credit
relationships (with German savings banks) default less. By examining 18,000 bank loans to
small Belgian firms, Degryse and Van Cayseele (2000) also show that interest rates tend to

fall as the scope of the relationship expands.



Alternatively, a greater reliance on non-interest activities may increase credit risk due
to agency problems or/and a loss of focus. Several studies show that agency problems and
information asymmetries stemming from activity diversification outweigh the benefits from
scope economies (Laeven and Levine, 2007; Elyasiani and Wang, 2009; Akhigbe and
Stevenson 2010). Others, such as Peterson and Rajan (1995) note that banks extend credit
subsidies to young firms and expect to offset the expected loss through future long-run rents.
In a similar vein, a diversified commercial bank may decide to grant loss-making loans to
cross-sell profit-making fee and commission-based services. Banks expanding into non-
interest income activities may also lose their focus on lending. Moreover, lower credit
exposure may encourage managers to be less conservative in their loan-granting activities.

In this paperwe investigate the impact on lending of banks’ diversification into seven
major business linésvhich we identify as playing an important role among a broader array of
non-interest income items. They range from traditional activities such as fiduciary and life
insurance to securities brokerage and investment banking. These business lines provide banks
with the opportunity to have access to more private information, and can enable them to reach
a wider array of potential customers. Moreover, they are also likely to expand the scope of
relationships with clients beyond merely lending-deposit activities, providing more soft
information, financial resources and also helping to enhance bank franchise values. We
investigate the influence of thes&ivities on banks’ lending in terms of loan quality, interest
spread and loan portfolio composition. We also explore whether cost complementarities can
explain their joint production with lending.

We use quarterly data on 7,578 U.S. commercial banks and our data span from 2003 to

2010 covering the period before and after the 2007-2008 financiak.c8see the U.S.

! Fiduciary activitieslife insuranceother insurance servicg®an servicingannuity salessecurities brokerage
and investment banking.



banking system is dominated by small banks also study banks with less than $100 million
in total assets (3,208nicro’ commercial banks) separately from the rest of our sample.

Our credit risk analysis for commercial banks with total assets above $100 million
indicates that an increase in income from fiduciacyivities lowers credit risk. Banks that
have a larger share of income from life insurance business also appear to have lower credit
risk before the crisis; the relationship, however, becomes positive during the crisis period and
disappears thereafter. We also observe that non-interest income actixgtiesnnected to
loan portfolio compositions. For instaneggreater reliance of income from fiducidsysiness
is linked to a smaller share of commercial and indust@&l) loans in total loans and
larger share of loans to financial institutioms post-crisis period. In the same period,
however, income from life insurances negatively associated to lending to financial
institutions. We find little evidence to support the view that income or price cross-subsidy
exists between traditional intermediation and non-interest income activities except in the case
of loan servicing, after the crisis, where we observe that a higher income share from this
activity is associated with lower lending-deposit spreads.

Our analysis of micro commercial bankhose with assets under $100 million)
provides us with little evidence to support any link between non-interest income activities and
credit risk, loan composition and price cross-subsidization. However, we find some evidence
that an increase in income from other insurance services and fiduciary adsvitsseciated
with higher lending-deposit spreads. Finally, we investigate whether pair-wise cost
complementarity exists between lending (both secured and unsecured) and non-interest
income activities that may explain possible joint production. The results provide us with little

evidence to support this hypothesis.



The remainder of the paper is organized as follows: Section 2 outlines our
methodology and econometric specifications. Section 3 describes the data and summary

statistics. Section 4 discusses the results and finally section 5 concludes.

2. Econometric Specification and M ethodology

We are interested in investigating the impact of non-interest income actiotties
lending from three perspectives, namely, on how it influences credit risk, loan pricing and
portfolio composition. To analyze these issues we estimate the following models using the
variables which are addressby the literature as the determinants of credit risk, lending-
deposit spread and loan composition (Diamond, 188zShane and Sharpe, 1985; Clair,
1992; Angbazo, 1997; Kwan and Eisenbeis, 198audos and De Guevara, 2004
Dell’ Ariccia and Marquez, 2006; Ogura, 2006; Carbo and Rodriguez, 2007; Lepetit et al.,
2008b; Foos, et al., 2010; Delis and Kouretas, 2011, Fiordelisi, et al., 2011; Maddaloni and

Peydro, 2011):

Credit_Risk =Bo+ Y74 B, * Non-interest_Income_Activitigg.1 +
B2 x Unused_Commitment + Bz x Loans_Sale: +
Ba x Unsecured_Loans + Bs x Loan_Growth., +
Bs x Capital1 + p7 x Spreag-1 + Bs % Inefficiency 1 + Bo X Siz@r1 +
B1o X Log(Age)s 1 + P11 X Interest_Rate + B1> x Home_Price_Growthy +
Bis x Income_Growth + Y5 B14,k X Year_Dummiesy + €i; Q)

Spreag = 0o + =1 01 X Non-interest_Income_Activitieg1 +
a2 x Unused_Commitment + oz X Loans_Sale: +
as X Loan_Asset_Ratig, + as x Unsecured_Loans +
as X Non-Performing_Loans: + a7 x Core_Deposit: +
ag % Capitali1 + ag X Sizgr1 + 10 X Log(Age)t1 +
a1 X Interest_Rate + a12 X Home_Price_Growfh +
o1z X Income_Growtfis + Y¢—; a4 X Year_Dummies + 1t (2)

Loan_Composition= 8o+ Y.7—; 81 x x Non-interest_Income_Activities.1 +
82 X Core_Depositi + 83 x Capitali., + 84 x Sizew1 +
ds X Log(Age)1 + d6 x Interest_Rate + 67 x Home_Price_Growth, +
8s x Income_Growtfi1 + Yi—; Sy X Year_Dummiesy + &1 (3)



where individual banks, time dimension and U.S. states in which they operate are
represented by i, t and j subscripts, respectix&yiation in credit risk Credit Rish, lending-
borrowing spread Jpread and loan compositionLan Composition are modeled in
Equations (1) to (3) as a function of income shares from various non-interest income activities
including fiduciary activities, life insurance, other insurance services, loan servicing, annuity
sales, securities brokerage and investment banking. These are activities that are expected to
increase the scope of relationship with borrowers (see section 2.2.). All three models also
include a range of bank-level, U.S. state-level, macroeconomic and time control variables. We

estimate the equations using fixed effécts

2.1. DEPENDENT VARIABLES

In model (1) we use the ratio of non-performing loans to gross Id&rsgerforming
Loang as a proxy forCredit Risk Non-performing loans consist of non-accrual loans and
loans which are past due for 90 days or more and still accrTingproxy is widely used in
theliterature as an accounting-based credit risk indicdty instance Kwan and Eisenbeis,
1997; Gonzalez, 20Q0%arbo and Rodriguez, 200Delis and Kouretas, 2011; Fiordelisi, et
al., 2011).

For our loan ‘price’ model (2) we use the lending-borrowing spread otherwise known
defined total interest income

faYad
AT

average total earning assets

as the net interest spread and

total interest expense

(Spread following Carbo and Rodriguez (2007) and Lepetit

average total interest—bearing liabilities

et al. (2008b). Finally, in model (3) we use the share of unsecured ifodms total loan

2 The Hausman test suggests using fixed effects (rather than raeftkots) to deal with unobservable firm
specific heterogeneities.



portfolio (Unsecured Loarnsas the dependent variable to investigate the relationship between

non-interest income activities and total loan composition

2.2. VARIABLES OF INTEREST
On the basis of the breakdown provided in the Federal Financial Institutions
Examination Council (FFIEC) 031 Reports of Income and Condition (Call Reports), we
identify seven major non-interest income business lines that may have an impact on customer
credit relationshigs
1) Income from fiduciary activitiesHiduciary Activities.
Clients using fiduciary services have entrusted assets to the bank for management or
safekeeping, and hence are expected to be rdlatig&-averse. Moreover, banks do
not have an unconditional obligation to pay a pre-determined interest rate; instead,
they simply receive a fee for the services. The trust of such clients is worthy and
valuable for the banks and is likely to incredsasks’ franchise value. We expect that
banks with moreFiduciary Activities have less incentive for risky lending and
excessive risk-takirrg
2) Earnings on/increases in value of cash surrender value of life insurance palfees (

Insurance.

3 Unsecured Loanare classified in five main categories as follows: loans to finance agradutoduction and
other loans to farmersAgricultural Loang, commercial and industrial loan€&l Loansg), consumer loans
(Consumer Loans loans to depository and non-depository financial institutiéfisaficial Institution Loanps
and other loans not secured by real estathdr Unsecured LoapsIn section 4.5.b, we further explore the
relationship using componentsdhsecured Loanas the dependent variable.

4 Due to a lack of data, we are unable to take into account income from veayited activities. Because we
focus primarily on lending we do not analyze various other iterm®finterest income which are not expected
to expand the scope of clients’ relationships. These other items include deposit activities, trading revenues, loan
sales and other assets sales. The service charge on deposit accountduded in the first set of estimates
representing the scale of relationships; however, it depicted an insignificantoefflean quality. As such we
excluded it from our model for further analysis as we foundithatmission had no effect on our results. Such a
variable is difficult to interpret since it will affect the actual interest rateesleon deposits and as such can be
considered as a traditional interest activity. Hence, we do not regard it as a babiobss expected to expand
the scope of relationships beyond merely lending-deposit activities.

5 1t can be argued that clients have a strong preference for wpotpble and conservative banks for their
fiduciary activities. We address this causal relationship in section 4.5.a.



Clients can establish a long-run relationship and provide banks with fairly stable
funding by entrusting cash surrender value on their policies to the bank. This financial
resource is likely to enhance client relationships (by increasingattiés franchise
value) and is also expected to mitigadeks’ risky lending.

3) Underwriting income from insurance and reinsurance activities and income from other
(non-life) insurance activitiether Insurance Services
Other insurance income provides banks with financial resources (pool of premiums)
that may also be linked to lending. Banks that have more general insurance business
are likely to be aware of the items insuredautos, residential and commercial
property, other high value goodsthat may require re-financing in the future and
therefore can suggest lending opportunities. In addition, existing borrowers may
request insurance services which merely strengthen relationships and therefore
enhance banks’ franchise value.

4) Net servicing fees pan Servicin °
Servicers can collect soft information and identify borrowers who regularly fulfill
their repayment obligations and this information can be used by banks for future loan
origination. However, to collect more late fees, servicing companies may target
borrowers less likely to make timely installments (Wagner, 2009). Moreover, having
loan servicers, banks may undermine loan quality and originate more mortgage loans
while under-pricing risk. As such, the relationship betwésan Servicingand
lending qualityis indeterminate prior to estimation.

5) Fees and commissions from annuity safesnfity Sales

6 Servicing companies typically receive a percentage of the outstanding anficiinet loans they service.
Normally, they do not own the loans. Services include statements, idgaagilections, tax reporting, and other
requirements. Any person with a mortgage loan pays her schedstiakhiients to a loan servicing firm.dg of
mortgages are backed by Federal housing programs such as FannielNaedaiie Mac.



Similar to life insurance, clients establish a long-run relationship and may provide
banks with stable funding. It is also similar to fiduciary, as at the end of the contract
banks must pay back to clients the investment made plus the gains earned.
6) Fees and commission from securities broker&ge\rities Brokerage
Clients using securities brokerage services are expected itelabively financially
sophisticated.This business line provides banks with less financial resources as
compared toFiduciary Activities Life Insurance Other Insurance Serviceand
Annuity SalesThe activity is more cyclical and prone to systematic risk. Moreover,
switching costs from one broker &mother is not expected to be as large as for other
non-interest income activities. As such securities brokerageesrli#fie franchise
value for banksEx-ante, such activity is also expected to have little effect on lending.
7) Investment banking, advisory, and underwriting fees and commisdiovssiment
Banking.
Banks have access to private insider information which is not publically available. As
such we expect more investment banking activitiesntprove banks’ position in
lending; however, this potential positive impact might be cancelled out by the

associated agency problem and/or loss of focus caused by activity diversification.

Our aim is to analyze the implications for loan risk, pricing and loan portfolio
composition resulting from variation in the aforementioned non-interest income activities.
The income from such activities is measured as a percentage of total net operating income
following the existing literature (Stiroh, 2004 among others). For Equation (2), however, we
scale the non-interest income items by total assets in lieu of total net operating income, since

the latter includes net interest income (alongside non-interest income) and may cause a
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mechanical inverse relationship between the share of non-interest income in total operating

income andSpread.

2.3. CONTROL VARIABLES
2.3.a. Loans Portfolio Structure and Characteristics

In our Credit Risk model (1) unused credit lines and loan commitmélrsséd
Commitment are includedto indicate thatbanks’ borrowers with higherUnsecured
Commitmentface, on average, lower liquidity shocks and have the capacity to be more
leveraged. As such, we expect a negative relationship betWweased Commitmerdnd
Credit Risk We include in ouCredit Riskmodel the face value d&fnused Commitmerats a
proportion of total assets. Berg et al. (2013) show that credit lines act as insurance for
borrowers against liquidity shocks and the related fees including commitment fees smooth
borrowing costs across different scenarios (namely, the presence and absence of liquidity
shocks). Hence, higheiJnused Commitmentsnay represent greater borrowing cost
smoothing and loweBpreads We also includeUnused Commitmenh our Spreadmodel
(Equation (2)).

We add the share of net gains (losses) on sales of loans and leases and net
securitization incomelLpans Salg in total operating income to ouCredit Risk model
(Equation (1)). A higher income share lafans Salesuggests better loan quality; however,
banks active in the loan sales market may target riskier loans. As such, the relationship
betweerLoans Saleand loan quality is not clear.

We also include the quarterly growth rate of gross loanar{ Growth in the Credit
Risk model, since the literature shows a negative relationship between credit expansion and

loan quality (Clair, 1992; Dell’ Ariccia and Marquez, 2006; Ogura, 2006Foo0s, et al., 2010

" An increase in non-interest income share might be due to a decline in net intenest @aused by a decrease
in Spread
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We also control fotoan Compositiorby includingUnsecured Loans theEquations (1) and

(2), since Credit Risk and Spread might be influenced by loan portfolio composition.
Unsecured Loansnight be more or less risky than loans secured by real eSateiréd

Loans) On the one hand)nsecured Loangay reflect loose credit origination; on the other
hand, banks may require collateral only from risky bomswAs suchinsecured Loanmay
suggest higher or lower credit qualitynsecured Loansay also reflect different loans (for
instance mortgage loans vs. other loans) and borrower types. Banks may determine their
Spreadbased on the structure of the loan portfdNon-performing Loansare introduceanto

the Spreadmodel (2) since an increase Non-performing Loanss expected to increase
Spread(Angbazo, 1997; Carbo and Rodriguez, 2007 among others). We also include the
share of total loans in total asset®dn Asset Ratjoin the second Equation, as loan pricing

may depend on loan quantity. Banks more focused on lending are expected to have higher
expertise in loan origination and hence engolyigher Spread Alternatively, focused banks

might enjoy greater synergies and may be expected to be more competitive in lending by

lowering Spread

2.3.b. Other Bank Level Heterogeneities

The share of equity capital in total ass€taital) is controlled for in all three models.
On the one hand, high&apital is associated with lower moral hazard problems and better
capitalized banks have greater monitoring incentives (Diamond, 1984). On the other hand
equity capital provides banks with an enhanced capacity for risk-taking. It can represent
equity-holders’ risk preferences (McShane and Sharpe, 1985 and Maudos and De Guevara,
2004) and banks with higher capital ratio ey target riskier activities to compensate for the
higher cost of equity compared to debt finar8preadis included in ouCredit Riskmodel

because a high&preadshould translate into greater risk due to adverse selection problems.

12



We also control for cost inefficiency represented by the ratio of non-interest expeats
operating revenuelr(efficiency in the Credit Risk model since less efficient banks are
expected to have lower loan quality due to poorer loan monitoring. They might even have
greater incentives for risk-taking (Kwan and Eisenbeis, 1997). The share of core deposits in
total assetsQore Depositsis included in both Equations (2) and (3), as b8treadand
Loan Compositiomay depend on the structure of debt financing.

We also control for bank size by including the logarithm of total asSetg (n all
three modelsSizecan have several impacts Gmedit Risk SpreadandLoan Composition
Large and small banks have different business models, the former relying more heavily o
non-interest generating activities given their greater capacity to benefit from diversification
and scale economies (Hughes et al., 2001). Larger banks may also hold riskier loan portfolios
to benefit from safety net subsidies (Kane, 2010). Moreover, bigger banks mainly deal with
larger and more transparent borrowers, while small banks are more likely to lend to opaque
firms which may be more risky. Alternatively, large borrowers generally have eastssdoc
financial markets as a substitute for bank lending. Hence, large banks could face higher
competition, resulting in greater risk-taking, lower spreadsaadifferent loan compositian
The logarithm of théank’s age (Log(Age) is expected to capture the longevity /experience

on thebank’s Credit Risk SpreadandLoan Composition

2.3.c. Macroeconomic, State-Level and Time Fixed Effect Controls

All three models include the level of interest rategefest Ratg using the average
annualized U.S. 3-month T-bill ratereRious studies show that banks’ risk appetite inversely
depends on the level of interest ratBsll’ Ariccia and Marquez, 2006; Rajan, 2006; Borio
and Zhu, 2008; Delis and Kouretas, 2011; Maddaloni and Peydrd, 2011). Banks typically

have higher risk-taking appetites when rates are low. However, at higher levels, borrower

13



default probabilities rise as their abiltiy re-pay loans decreases (Jarrow and Turnbull, 2000;
Carling et al., 2007; Drehmann et al., 2010; Alessandri and Drehmann, 2010). We attempt to
control for state-level heterogeneity by including indexes for house pritass¢ Price
Growth) and growth in personal incomm¢ome Growth Finally, yealy fixed effects are
controlled for by introducing four, two and one year dummies for the pre, acute and post-
banking crisis periods, respectively. Table Al in the appendix outlines the variables used in

our models.

3. Data and Descriptive Statistics

Our empirical investigation is based on a sample of 7,578 commercial banks domiciled
in the U.S. operating between 2003 and 2010. The sample is constructed on a quarterly basis,
providing a total of 207,468 bank-quarter observations. Bank-level data is collected from the
web-site of the Federal Reserve Bank of Chicago, the annualized 3-month T-Bill rate is
obtained from Datastream, state-level home price indexes and personal income data are
retrieved from the Office of Federal Housing Enterprise Oversight and the Bureau of
Economic Analysis, respectively. We exclude banks that have been in operation for less than
3 years and banks with no loans and deposits. Similar to the FDIC’s (2012) definition of
community bank we include all other commercial banks with total assets below $ 1 billion;
and for commercial banks with more than $ 1 billion in total assets, however, we only include
banks with core deposits that account for more than 50% of total liabilities and at least one-
third of their assets are allocated to Idan@utliers are removed from the sample by

winsorizing up to 2% of each t&il All the variables are de-seasonaliZednd income

8 See http://www.fdic.gov/regulations/resources/chi/report/CBSI-1.pdf.

9 In other words, below the asset size limit which is $ 1 billion, thetsires of assets and liabilities are waived.
FDIC has more restrictive conditions in their definition of community battiey claim that 94 percent of all
U.S. banking organizations were community banks as of 2010.

10 We winsorize the data to the extent that the sample lies in the (mean 3. 4wBan + 6xS.D.) domain.
Hence, each variable is winsorized based on how dispersed its distribati@hhisw flat the tails are.

14



statement figures have been annualized. We also remove banks with negative non-interest
income ratio®. We use the definition provided by the Bank for International Settlements
(2010) to examine relationshipsegrisis (January 2003 to June 2007); over the acute-crisis
(July 2007 to March 2009) and post-crisis (April 2009 to December 2010). We also study two
samples of banks: 3,206 very small banks (82,807 observations) with less than $100 million in
total assetsMicro Commercial BanKs The second sample consists of the remaining 4,372
commercial bankdNon-Micro Commercial Banksvith 124,661 observations. The reason for
examining the smallest banks separately is that the U.S. banking system is dominated by small
banks and their business model is traditional intermediation (deposits and loans) . As banks
become larger their business model tends to shift towards a larger noninterest income
orientation. The aim is to see if this matters for credit purposes.

Table | (PANELS A and) presents the descriptive statistics for pre, acute and post
crisis periods foMicro and Non-Micro Commercial Banksespectively The figures show
that during the period under studMon-performing Loansof Micro Commercial Banks
increased from 0.50% before the crisis to 1.14% in the acute-crisis and 1.87% thérkafter
Credit Riskproxy of Non-Micro Commercial Bankbas risen more than those Micro
Commercial BankswWhile during the pre-crisis period, it is on average lowemNon-Micro
Commercial Bankswe end up witha lower value of theCredit Risk proxy for Micro
Commercial Banksin the post-crisis period.Non-performing Loansof Non-Micro
Commercial Banksre on average 0.30% before the credit-crisis, which increased to 1.45%

and 2.92 in the acute and post-crisis periods, respectively.

11 We regress bank level data and the interest rate on three quarter dummise dnel nesidual as the de-
seasonalized value. The state-level dbdanfe Price GrowttandPersonal Income Growjrhave already been
de-seasonalized.

2 Totally, 6, 90 and 65 observations on non-interest income scalethbypperating income are excluded from
our samples for the pre, acute and post-crisis periods, respectiVelyalso scale the non-interest income
components by total assets, as a robustness check, in which case weestal totaxclude these observations.

15



Unused Commitmentare on average higher fddon-Micro Commercial Banks
however variation across different time perigdssimilar for bothMicro and Non-Micro
Commercial BanksThe value ofUnused Commitmersicaled by total assets for bdtticro
andNon-Micro Commercial Bankisas increased from 1.45% and 3.52%, respectively, in the
pre-crisis period to 1.65% and 3.65% in the acute crisis; then falls to 1.38% and 2.71% in the
post-crisis period.

The quarterlyLoan Growthof bothMicro andNon-Micro Commercial Bankdeclines
over the sample period; however, the slowdown is greater for the latter group. It drops from
2.71% in the pre-crisis to minus 0.06% during the post-crisis perioNdarMicro Banks
whereas théoan Growthof Micro Banksfalls to a 0.5% after the crisis from 1.67% before
the crisis.Unsecured Loanbkave less weight in the loan portfoliosdn-Micro Commercial
Bankscompared taMlicro Commercial BanksThe loan composition dflicro Commercial
Banksremains almost stable across the sample periods with around an 18.60% share of
Unsecured Loang total loans, while the weight fddon-Micro Commercial Bankslightly
increases from 12.12% in the pre-crisis to 12.58% in the post-crisis.

Spreadis equal to 3.78% and 3.67% in the pre-crisis periodicro andNon-Micro
Commercial Banksrespectively; howeveit shrinks during the crisis to 3.42% and 3.31%
and then partly recovers post-crisis to 3.61% and 3.47%, respectively. The figures also show
that commerciabanks’ reliance on non-interest income falls slightly oveime. Non-interest
Incomeshare in total operating income is on average 14.57, 14.22% and 12.95% during the
pre-, acute- and post-crisis periods, respectivelyMaro Commercial Bankswhereas it
stood at 17.68%, 17.18% and 15.83% fdlon-Micro Commercial Banksver the same
periods.

[TABLE ]
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The second part dPANELS A& B illustrates the income shares of the relationship
expanding non-interest income activities considtidticiary Activities Life InsuranceOther
Insurance ServicesLoan Servicing Annuity Sales Securities Brokerageand Investment
Banking in total net operating income fdvlicro and Non-Micro Commercial Banks
respectively The descriptive statistics show that the income shard-ithuciary Activities
reaches its highest value during the credit crisis at 0.16% and 0.8B84cforandNon-Micro
Commercial Banksrespectively and theih falls to 0.12% and 0.73% after the cridisfe
Insurancehas a stable income share in total operating incomdifoso Commercial Bankat
around 0.39%, wheredason-Micro Commercial Bankisave experienced an up-ward trend in
the contribution oLife Insurancés income in total operating income reaching 0.74% after the
crisis. The income share Gfther Insurance Services total operating income for boMicro
andNon-Micro Commercial Bankdeclined during the post crisis period standing, at 0.40%
and 0.39%, respectively.oan Servicingincome contribution to total operating income for
both Micro and Non-Micro Commercial Bankeemains stable before and during the crisis,
and increases thereafter to 0.25% and 0.45%. We have amsoiffiobservations on the
income share oAnnuity SalesSecurities Brokeragandinvestment Bankingefore the crisis.
For acute and post-crisis periods, however, the data show that they have a tiny weight in total
operating income oMicro Commercial Banksnd their share declined during the post-crisis
period to 0.01%, 0.05% and 0.01%, respectivBlgn-Micro Commercial BankBave also
experienced a decline in the income share ofedlieree businesse® 0.10%, 0.22% and
0.06%, respectively, after the crisis.

The third part oPANELS A & B also exhibits other elements of non-interest income
businessesVenture Capitdk income has a tiny weight in total operating income of both
Micro andNon-Micro Commercial Bankduring all three periods of studgervice Charges

have amalmost similar weight in total net operating income for both groups of banks in the
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pre-crisis period; however, the weight is slightly lower in the acute and post-crisis period for
Micro Commercial Bank$8.71%, 8.68% and 8.20%, respectively), whereas its income share
moderately increased fd¥on-Micro Commercial Banks1 the acute-crisis from 8.23% to
8.92% and then fell to 8.72% in the post-crisis period. Income shamanfSalesn total net
operating income declined during the acute-crisis period and increased thereafter standing at
0.67% and 1.77% favlicro andNon-Micro Commercial BanksespectivelyTradingincome
makesa small contribution to total net operating income for bdtltro and Non-Micro
Commercial Bank€Other Assets Sglen average, has a negative weight in total net operating
income of Micro Commercial Banksluring the post-crisis period. It also appears vath
negative sign foNon-Micro Commercial Banks both the acute and post-crisis periods.

Finally, the fourth part of PANELS A & B displays the descriptive statistics for the
Unsecured Loandreakdown forMicro and Non-Micro Commercial Banksespectively.
Unsecured Loansare classified o five main categories as follows: loans to finance
agricultural production and other loans to farmehgricultural Loang, commercial and
industrial loans €&l Loang), consumer loansCponsumer Loans loans to depository and
non-depository financial institution&igancial Institution Loansand other loans not secured
by real estate(§ther Unsecured LoahsAll are scaled by total loans. Fdticro Commercial
Banks Agricultural Loansare the major component binsecured Loanand others have a
small weight in total loan portfoliodNon-Micro Commercial Bankbave a different loan
composition/Agricultural Loansafter C&l Loansare the major type dadnsecured LoandNe
also observe that loan composition remains relatively stable across different study periods for
both groups of banks.

PANEL C shows that interest rates have fallen from 2.82% in the pre-crisis period to
1.92% and 0.13% during the acute and post crisis periods, respectively. The home price index,

on average, has experiencadegative quarterly growth during the acute- and post- crisis
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periods, whereas it increased by 1.79% (on average across different U.S. states) before the
crisis (January 2003 to June 2007). The quarterly growth rate of personal income has also
fallen since the onset of the crisis but has increased modestly to 0.72% in the post-crisis

period.

4. Empirical Results

4.1. CREDIT RISK

We estimate th€redit Riskmodel (Equation (1)) using our quarterly panel data and
the fixed effects technique to investigate whether the various non-interest income activities
that we consider have any significant irappan banks’ loan quality. Table Il presents the
estimation results for 4,09Ron-Micro Commercial Bankand 3,293Micro Commercial
Banksduring the study periods.

The first four columns present the resultsNan-Micro Commercial Bankis the pre-
crisis period. Column (1) illustrates the estimation where we regre€x ¢l Riskproxy on
non-interest income activities, namehjiduciary Activities, Life Insurance, Other Insurance
ServicesandLoan Servicing® while controlling for macroeconomic, state-level and year fixed
effect controls, lfoterest RateHome Price Growthincome Growthand year dummies). In
column (2), we try to capture heterogeneities caused by loan portfolio structures and other
characteristics by addinghused Commitment.oans Sale, Loan Growthnd Unsecured
Loansto our model. We introduc€apital, Spreadand Inefficiencyto the model in column
(3). Finally, SizeandLog(Age)are controlled for in the fourth column. In all specifications the
results show a significant and negative coefficientHiduciary ActivitiesandLife Insurance
implying that income from these businesses appears to IOveelit Risk The result is also

economically meaningful. A one percent increase, evaluated at the mean, in the income share

B We excludeAnnuity SalesSecurities Brokeragandinvestment Bankindue to insufficient data in the pre-
crisis period.
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of Fiduciary Activitiesor Life Insurancen total net operating income lowexs®n-performing
Loans on average, respectively by 0.012% and 0.011%. The avii@geerforming Loans

in the pre-crisis period is 0.30%, so the effects are economically significant and emdéb to

(4%:%02;/") and 3.67% (3.67"/%%3’) fall in the averageNon-performing LoansOther

Insurance Serviceappears witla negative coefficient only in the last two specifications and
merely ata ten percent significance levdloan Servicingdepicts no significant relationship
with Credit Risk

Among the control variableg§Jnused CommitmentndLoan Growthare associated
with lower Credit Riskwhich is in line with our expectations. An increase in the proportion of
Unsecured Loansgn total loans translates into high€@redit Risk (at the ten percent
significance level), whereas we observe no significant relationship betveeenSalesand
Credit Risk More capitalized or inefficient banks have, on average, gré€atslit Risk
Spreadappears to have no link with our dependent variable. Lageider banks have
higher Credit Risk We find thatinterest Ratds positively correlated witlCredit Risk An
increase irHome Price Growtrappears to loweCredit Risk whereas an increase limcome
Growthincrease Credit Risk

In columns (5) and (6), we estimate our modelNon-Micro Commercial Banki
the acute and post-crisis periods where we inchudieuity SalesSecurities Brokeragand
Investment Bankingnh our model. The results show that the negative relationship between
Fiduciary ActivitiesandCredit Riskpersists across acute and post-crisis periods with different
economic magnitudes. A one percent increase, evaluated at the mean, in the income share
from Fiduciary Activity in total net operating income lowebgon-performing Loanson
average, by 0.076% and 0.089% during the acute and post-crisis periods, respectively. These

effects equal to 5.24% and 3.05% of averdga-performing Loan the respective periods

_0.076%

ST —0'089%). However, despite our finding for theegrisis

2.92%

(i.e. 5.24% and 3.05%
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period,Life Insurancedepicts a positive correlation wi@redit Riskin the acute-crisis period

and no significant relationship thereafter. The negative linkage bet@#®sr Insurance
ServicesandCredit Riskdisappears in the acute-crisis period and reappears in the post-crisis
at the ten percent significance levélnnuity Salesalso displays a negative linkage with
Credit Riskafter the crisis period only at the ten percent significance |&&turities
Brokerageand Investment Bankinghow no significant association wi@redit Riskduring

and after the crisis.

Finally, columns (7) to (9) report estimations of our model Nacro Commercial
Banksin the pre, acute and post-crisis periods, respectively. During the pre-crisis period, we
only observe a negative relationship betw€&ther Insurance ServicemdCredit Riskat the
ten percent significance level - similar to our finding Mwn-Micro Commercial Bankdn
the crisis period, however, we find no significant relationship between any of our non-interest
income variables of interest and credit risk. After the criSisgurities Brokeragdias a
negative link withCredit Riskwith a relatively large economic magnitude. A one percent
increase, evaluated at the mean, in the income shaBeaifrities Brokerageén total net
operating income lowedon-performing Loansn average, by 0.515%.

[TABLE II]

4.2. SPREAD

We estimate model (2) to investigate whether the non-interest income activities
(Fiduciary Activities, Life Insurance, Other Insurance Servidegan Servicing Annuity
Sales Securities BrokeragandInvestment Bankiné have any significant effect ddpread
Tablelll presents the estimation results using fixed effects and quarterly data oiN&892

Micro Commercial Bankand 3,293Mlicro Commercial Banks

14 Scaled by total assets in lieu of total operating income to avoid the negatiiamcet relationship with
Spread
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Columns (1) to (3) illustrate the regression estimationsNimn-Micro Commercial
Banksin the pe, acute and post-crisis. In the first column, we find little evidence of a link
between any components of non-interest income activiti@dugiary Activities Life
Insurance Other Insurance Serviceand Loan Servicind® and Spreadbefore the crisis.
During the crisis (column (2)), however, an increase in income sha@hei Insurance
ServicesincreasesSpread We only observe cross-selling in the post-crisis betweasan
Servicing and Spread as banks with higher income sharelafan Servicingin total net
operating income have, ceteris paribaiggwer Spreadsuggesting that banks may under-price
risk for the sake of highdroan Servicingncome. The economic impact is considerable.
one percent increase, evaluated at the mean, in income shasaroBervicingn total net
operating income lowerSpreadby 33 basis points, which equal to 9.75% of avefgead
The relationship might also lokiven by different loan compositions, namely, that banks with
higher income share &ban Servicingnight issue more mortgage loans with loBgreads

Our controls show that an increase in the share of total loans or core deposits in total
assetsl(oan Asset RatiandCore Depositsraises theSpread Unused Commitmerntepictsa
significant positive association witBpreadduring the acute-crisis period. The relationship,
however, turns negative after the crisis at the ten percent significancdJesetured Loans
appears with an insignificant coefficient during the periods of study. H@hedlit Riskis
associated with loweBpreadduring and after the crisis. More capitalized banks have, on
average, largeBpreadin the pre and acute-crisis periods. The relationship disappears after the
crisis. We obtain a negative link betweBizeand Spreadbefore and after the credit crisis.
Older banks have, on averagehigher Spreadin the pre and post-crisis period, lauower

Spreadduring the crisis. Higheinterest Ratds associated witta lower Spreadbefore the

15 Annuity SalesSecurities Brokeragandinvestment Bankingre included in the model for acute and post-crisis
analysis.
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crisis but higheSpreadafter the crisis. Higher growth in home pricé®tne Price Growth
increases th8pread while greateincome Growthas the opposite effect.

Columns (4) to (6) display the results fisicro Commercial BanksWe find little
evidence to support cross-subsidization across different periods of study; however, we
observe that before the criseshigher income share @ther Insurance Servican total net
operating income is associated wihhigher Spread Fiduciary Activitiesalso depictsa
positive relationship witlspreadduring the acute-crisis period.

[TABLE 111]

4.3. LOAN COMPOSITION

In this sub-section, we explore whether the degree of reliance on the non-interest
income activitie®® has any significant effect on the composition of the loan portfolio. Table
IV illustrates the regression results from thean Compositiormodel (Equation (3)) using
fixed effects and quarterly data on 4,082n-Micro Commercial Bankand 3,294Micro
Commercial Banks

We studyNon-Micro Commercial Bankim columns (1) to (3) for the pre, acute and
post-crisis periods, respectively. Column (1) shows that before the crisis an increase in the
income share oFiduciary Activities increases the proportion @fnsecured Loansn total
loans. The result is not only statistically significant but also economically meaningful. A one
percent increase, evaluated at the mean, in income shiigucfary Activities increases the
weight of Unsecured Loan®y 0.221%. The effect equals to an increase of 1.82% in the
average share obnsecured Loangn total loans. In the second column, the positive
association ofFiduciary ActivitiesandUnsecured Loanturns irno negative at the ten percent

significance level. We observe no significant links between any other components of non-

18 Fiduciary Activities, Life Insurance, Other Insurance Seryidasan Servicing Annuity SalesSecurities
BrokerageandInvestment Banking
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interest incomend the share ddnsecured Loanm total loans during the acute-crisis period.
The result for the post-crisis period presented in column (3) displagsitive correlation
between the income share ©ther Insurance Servicesn total net operating income and the
weight ofUnsecured Loan total loans’.

The results for the control variables show no significant relationship between the share
of Core Depositsn total assets and the sharelfsecured Loans total loansUnsecured
Loanshavea greater weight in total loans for more capitalized banks during the pre and post-
crisis periods. An increasa the Sizeor Age of banks is associated with an increase in the
share ofUnsecured LoansA higher Interest Rateis negatively linked to the share of
Unsecured Loan# total loansHome Price Growthdepicts little linkage with the share of
Unsecured Loans total loans in the pre and post-crisis periods and appears wibitive
coefficient during the acute-crisis period only at the ten percent significance lles@he
Growth is positively correlated with the weight binsecured Loans total loans during the
pre and acute-crisis periods.

Columns (4) to (6) exhibit the estimation results Micro Commercial Banksgluring
the three study periods. The results provide little evidence of a significant relationship
between the income share of non-interest income activities in total net operating income and
the weight ofUnsecured Loansn total loans in all periods studied. We also observe that
despite our findings foNon-Micro Commercial Banksan increase irnSize of Micro
Commercial Banksowers the share diinsecured Loané total loans, before and after the

crisis. Moreover before the crisis, an increaskiarest Rates associated with lower share

17 Economically, a one percent increase, evaluated at the mean, in the inccenaf €iber InsuranceServices
increases the share bihsecured bansby 0.095%. The magnitude equals to 0.76% of the average share of
Unsecured Loan total loansAnnuity Saleslso displays a positive linkage withnsecured Loanat the ten
percent significance level. A one standard deviation increase in the income fsharauity Salesncreases the
weight of Unsecured Loanm total loans by 0.027%, which is equal to 0.21% of the average shdresetured
Loansin total loans.
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of Unsecured Loanm total loans which contrasts with our resultsMon-Micro Commercial
Banks

[TABLE 1V]

4.4. FURTHER ISSUES - COST COMPLEMENTARITIES

The linkage of the relationship expandingn-interest income activities with loan
quality, composition and spreads may be due to informational and/or cost synergies. In this
section, we investigate whether pair-wise cost complementarity exists between lending and
the non-interest income activities that help explain joint produétids such, we examine
whether the marginal cost of producing loans decreases when they are generated jointly with
the non-interest income activities. Appendix A2 illustrates our multi-product cost function
from which marginal costs are derived.

In a multi-product firm the pair-wise cost complementarity (PCC) between two
products exists when an increase in product A lowers the marginal cost of producing product

B (Clark, 1988). The measure of cost complementarity is as follows:

PCC(Yy, Yp) =

0%TC ( TC ) « @

0Y,0Y;  \Y,Y,

92LnTC s (6LnTC> y <6LnTC>
dLnY,0LnYs = \dLnY, aLnYs

PCC < 0 implies the existence of cost complementarity between products A and B. The

necessary condition for the existence of cost complementarity (PCC<0) is:

9%2LnTC
NC_PCC—m<O (5)

PCC = 0 implies the non-jointness or absence of cost complementarities. At any non-zero
production level of X and ¥g, % > 0. Hence, the non-jointness requires:
AYB
d%LnTC oLnTC oLnTC
[aLnYAaLnYB + (aLnYA) X (aLnYB)] =0 (6)

PCC > 0 implies existence of diseconomy of joint production.

18 Informational synergy analysis requires detailed data on clients’ relationship which are not available.
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Table V illustrates the empirical results on cost complementarity between the
relationship expanding non-interest income activities and lending (secured and unsecured
loans (Y1 & Y2)) forMicro andNon-Micro Commercial Banksuring the pre, acute and the
post-crisis periods. The first two columns display the analysidN@r-Micro Commercial
Banksand columns (3) and (4) exhibit the resultsNticro Commercial Bank8. In columns
(1) and (3) the necessary condition for the existence of cost complementarity between the non-
interest income activities ar8ecuredr Unsecured Loans presented. The results show that
the necessary condition is achieved, excepUiasecured Loansf Non-Micro Commercial
Banksin the acute and post-crisis periods. Columns (2) and (4) exhibit the measure of cost
complementarity. The findings indicate that the sufficiency condition is not fulfilled
suggesting non-jointne¥s

[TABLE V]

As a robustness check, we also follow the production approach (Berger and DeYoung,
1997 among others) and include transaction deposits in our model as a further output. The
results are similar to our previous findings. Overall, we find little evidence for the existence of
cost complementarity between lending and the relationship expanding non-interest income

activities.

4.5. ROBUSTNESS CHECKS
4.5.a. Credit Risk
As a robustness check, we use a dynamic panel setting to study the effect of the

relationship expanding non-interest income activitie€oedit Risk This allows us to address

19 We do not report the measure of cost complementaritylforo Community Bankduring the acute and post-
crisis, where we obtain a negative elasticity of total costs to eitherdodins non-interest income activities

20 Normally total cost is much less than the products of loans (wh&beuredor Unsecuredl with other
financial services (in our case the relationship expanding non-interestenbosinesses). Hence, the first

component of the measure of cost complementaﬂt&n is too small such that its product with the second
ATB
component makes the measure very close to zero, implying nonegsntn
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the persistencéen bank risk-taking which is pointed out by previous literature (Delis and
Kouretas, 2011, among others).

Table A3 of the appendix presents the results. Columns (1) to (6) display our analysis
for Non-Micro Commercial Bankduring the periods under study. In the first column, we
explore the relationship before the crisis. We estimate the model using the fixed effect
technique, similar to Loutskiana (20#1)and find significant and negative coefficients for
Fiduciary Activitiesand Life Insurancewhich supports our previous finding; however, the
negative relationship primarily observed (at the ten percent significance level) b&@theen
Insurance Servicesand Credit Riskdisappears. We also scale income of the non-interest
income activities with total assets in lieu of total net operating income and find similar
resultg?,

The second column shows the results of our acute-crisis analysis. We estimate our
dynamic panel model using the 2SLS approach where amyisrused as the instrument for
AYi1 (a just-identified case) as suggested by Anderson and Hsiao €89819. estimation
results provide us with little evidence to support our previous finding on the negative link
betweenFiduciary Activities and Credit Risk however, the positive association bife
Insuranceand Credit Riskremains unchanged. We find similar results when we scale our
variables of interest with total assets.

Columns (3) to (6) present estimations for the post-crisis period. In the third column,

since we have relatively small time periods in the post-crisis, we estimate our model using the

21 In the dynamic panel specification, the lagged dependent variable becorngsrends when the sample has a
small time dimension (the literature considers the problem for a samigileless than 15 time periods).
Roodman (2009) also suggests applying difference and system GMNigees to panels with small T and
large N. He points out that with large T, a dynamic panel bias becomesifinaigt and the straightforward
fixed effect technique can be used. In fact, the number of instrarenifference and system GMM tends to
explode with T.

22 The results are not reported here but are available from the authors on.request

23 Since we have a limited number of time periods, fixed effect techniqeesoarappropriate due to the
correlation of lagged values of the dependent variable with the error terreoloy we cannot use system
GMM technique since both the Hansen and Sargan tests reject the null hypafthressisiment validity.
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two step system GMM technique introduced by Roodman (2006). This performs the
Windmeijer (2005) finite-sample correction to the stated standard errors. We observe that
Fiduciary ActivitiesandOther Insurance Servicegppear witha negative coefficient similéy
to our previous finding. We run the Arellano and Bond (A.B.) test (1991) for serial correlation
in the error terms. The null hypothesis is no auto-correlation in the first-differenced residuals
at the second ordér The A.B. test result does not reject the null hypothesis. We also carry
out the Hansen and Sargan tests of over-identification, where the null hypothesis is the joint
validity of moment conditions. The Hansen (1982) J test result does not reject the null
hypothesis, while the Sargan (1958) test does. In column (4), we limit the instruments of
system GMM estimators to the second lag of the dependent variable which reduces the
number of instruments from 41 to 29. This time, both Sargan and Hansen tests do not reject
the null, whereas our finding in the previous column remains almost unchanged. The results
persist when our variables of interest are scaled by total assets in lieu of total net operating
income.

The relationship expanding non-interest income activities might be endogenous, due to
a possible contemporaneous relationship v@ttedit Risk Diversifying into non-interest
income activitiesnay depend on a bank’s position in lending. For instance clients may select
banks with lowerCredit Risk for Fiduciary Activities Alternatively, banks with poor
performance in lending magiso rely more on non-interest income activities such e
Servicing Column (5) displays the result, where we deal with possible endogeneity issues.
The result shows that the negative relationship betwurciary Activitiesand Credit Risk
persists, while its negative linkage wi@ther Insurance Servicedisappears. The A.B. test
for serial correlation in the error terms does not reject the null hypothesis. The Hansen (1982)

J test of over-identification does not reject the null hypothesis, while the Sargan (1958) test

24 Rejecting the null hypothesis at the first order does not imply thahtimeents are not valid, since the first
difference of independently and identically distributed errors is serialfglated.
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does. In column (6), we limit the instruments of system GMM estimators to the second lag of
the dependent variable which reduces the number of instruments from 210 to 198. Both the
Sargan and Hansen tests do not reject the null, and our finding from the previous column
persists.

In sub-section (4.1), we observe that a rise in the income sh&exuofities Brokerage
in total net operating income decrea§¥edit Riskof Micro Commercial Banksluring the
post-crisis period. Column (‘presentsa dynamic panel analysis of our model. We estimate
our model using the two step system GMM technique introduced by Roodman (2006). The
estimation result provides us with little evidence to support our previous finding on the
relationship betweeBecurities BrokeragandCredit Risk Other Insurance Servicegepicts
a negative association witredit Riskdespite our initial results which suggests a weak link.
The A.B. test for serial correlation in the error terms does not reject the null hypothesis. The
Hansen (1982) J test of over-identification result does not reject the null hypothesis, while the
Sargan (1958) test does. In column (8), we limit the instruments of system GMM estimators
to the second lag of the dependent variable which reduces the number of instruments from 41
to 29. The Sargan test rejects the null only at the ten percent significance level, and so our

findingsin the previous column remain unchanged.

4.5.b. Loan Composition

We find that an increase in the income sharEid@iciary Activitiesin total operating
income ofNon-Micro Commercial Banksicreases the share binsecured Loansn total
loans in the pre-crisis period. The relationship turns into negative in the acute-crisis period.
During the postrisis period, we observe thatgreater income share @ther Insurance
Servicesor Annuity Salesn total operating income is associated watthigher weight of

Unsecured Loani total loans.
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As a further analysis, we replace tiesecured Loanwith its four major components
- Agricultural Loans C&l Loans Consumer LoanandFinancial Institutions Loans in our
Loan Composition model (Equation (3)). We estimate the model using fixed effect technique
and quarterly data of 4,09%on-Micro Commercial Bankduring the pre, acute and post-
crisis periods.

The results are presented in table A4 of the appendix. Columns (1) to (4) illustrate the
estimations respectively faxgricultural Loans C&l Loans Consumer LoanandFinancial
Institutions Loansn the pre-crisis. We find that an increase in the income shanelatiary
Activitiesin total operating income decreases the shaf@asumer Loansut increases the
share ofFinancial Institution Loansn total loans. Both relationships are observed only at the
ten percent significance level and disappear when we scale our variables of interest (namely,
relationship expanding non-interest income activities) with total assets in lieu of total
operating income.

Columns (5) to (8) exhibit the results for the acute-crisis period. We find a negative
relationship betweehRiduciary ActivitiesandC&Il Loans The relationship persists even when
we use total assets to scale our variables. We also observe a positive correlation between
Fiduciary ActivitiesandFinancial Institution Loannly at the ten percent significance level
which disappears when we scale our variables of interest with total assets. The findings also
show that an increase in the income shar@tber Insurance Servicetecreases the shark o
Agricultural andConsumer LoansMoreover,Investment Banking negatively linked t&€ &I
Loans As a robustness check, we scale our variables of interest with total assets and find
similar results.

The analyses of the post-crisis period for the componenténsécured Loansre
displayed in columns (5) to (8). Similar to our findings for the acute-crisis pé&iiddciary

Activitiesare negativig linked to C&l Loans and have a positive correlation widnancial

30



Institution Loans An increase in the income shareLdk Insurancean total operating income
decreases the share Bfnancial Institution Loans We also observe that the positive
association between income shareOtier Insurance Services total operating income and

the share obUnsecured Loang total loans during the post-crisis period is mainly driven by
the positive linkage betweddther Insurance ServiceandAgricultural Loans The findings
remain unchanged when scaling by total assets is usebbastness check. The results also
show that banks with greater income shar&ecurities Brokeragbave, on average, lower
Consumer LoansThe relationship is only significant at the ten percent level and disappears

when we scale our variables of interest with total assets in lieu of total operating income.

5. Summary and Conclusion

This paper analyzes the impact of potential relationship expanding non-interest income
activities on banks' lending in terms of its quality, spreads and struéigeacy problems
and a potential loss of focus associated with diversification into non-interest income
businesses may cause deterioration in loan quality. Alternatively, expanding client
relationships might improve the quality of bah&redit through increased franchise value and
the ability to collect more soft information via multiple interactions and cross-selling non-
traditional banking services. Banks walwider scope of relationships are able to reach more
potential borrowers. This may result in different loan portfolio structures. Moreover, non-
interest earnings may also influence banks' loan pricing strategy through possible cross-
subsidization effects.

Using quarterly data on 7,578 U.S. deposit and loan orientated commercial banks
between 2003 and 201Q@ye examine such relationships before, during and after the
2007/2008 financial crisis. ¥studya sub-sample of 3,206 commercial banks with less than

$100 million of total assetsriicro’ commercial banks) separately from larger institutions that
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have developed a broader array of non-interest lines of busin@ssear(icréd commercial
banks). Non-interest income activities micro commercial banks have fallen from around
14.6% of total net operating income pre-crisis to just below 13% post-ddsis:micro
commercial banks have also experienced a moderate decline in the contribution of non-
interest income to total operating income from about 17.7% to approximately 15.8%. Credit
risk has increased over the study period for both groups of banks.

We examine the possible influence of non-interest income business lines thatare
to expand the scope of relationship with cliehéve on banks' credit risk, spreads and loan
composition.

Overall, our analysis ohon-microcommercial banks shows that an increase in the
income share of fiduciary activities in total operating income lowers credit risk, especially
during the pre and post-crisis periods. It also reduces the proportion of commercial and
industrial loans in total loans in the acute and post-crisis periods, while increasing the weight
of loans to financial institutions (in total loans) post-crisis.

Life insurance depicts a negative relationship with credit risk before the crisis; the
relationship, however, turns positive during the crisis and disappears thereafter. It is also
negatively associated with loans to financial institutions in the post-crisis period. Moreover,
the results show that an increase in the income share of investment banking is associated with
alower proportion of C&l loans in total loans during the recent credit-crisis period.

We find little evidence to support the view that there is cross-subsidization between
traditional intermediation and non-interest income activities except for loan servicing in the
post-crisis period where we observe that a higher income share of loan servicing is associated
with lower lending-deposit spreads.

The analysis omicro commercial banks provides us with little evidence of any link

between our non-interest income variables and credit risk and loan composition. However, we
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find thata greater income share of fiduciary activity is associated with higher lending-deposit
spreads in the acute-crisis. Other insurasaeices also depietpositive relationship with the
spread during the pre-crisis period in all three periods of study.

Finally, we investigate whether pair-wise cost complementarity exists between lending
(both secured and unsecured) and our non-interest income activitienuld explain their
joint production. Our results provide us with little evidence to support this hypothesis.

Overall, this paper attempts to shed light on the linkage between bank lending and the
relationship expanding non-interest income activitlasgeneral, we find that non-interest
business areas that provide stable financial resouwrsegh as fiduciary and life insurance
activities— are likely to reduce credit riskpresumably because such activities generate more
soft information and also have a positive impact on bank franchise values. Our analysis also
reveals that links between other non-interest income activities and features of bank lending
(credit risk, spreads and loan composition) tends to vary both over the crisis period (pre-,
acute-, and post-crisis) and for different size banks (micro and non-micro). Overall, our results
indicate that such non-interest income activities influence bank franchise values, risk-taking

and loan composition features.
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Appendices
Table AlVariable Description

This table presents description of variables used in this study.

Dependent Variables Description

The ratio of non-performing loans on gross loaNern(-performing Loar)s Non-performing Loans

Credit Risk consist of non-accrual loans and loans which arechestor 90 days or more and still accruing.
s Net interest spread equals to (Interest income / avezageng assets) (interest expense / averag
pread . AR
interest-bearing liabilities).
Loan Composition Represented by the share of loansecurecn real estate in total loanifsecured Loarns

Variable of Interest

Fiduciary Activities Income from fiduciary activities.

Life Insurance Earnings on/increase in value of cash surrender vallife @fisurance.

Other Insurance Services Unde_r_writing income from insurance and reinsuranciviies and income from other insuranc
activities.

Loan Servicing Net servicing fees.

Annuity Sales Fees and commissions from annuity sales.

Securities Brokerage Fees and commission from securities brokerage.

Investment Banking Investment banking, advisory, and underwriting feescamamissions.

Control Variables

Unused Commitment The ratio of face value of unused credit lines anddaammitment to total assets.

Loan Growth Quarterly growth rate of gross loans.

Asset Growth Quarterly growth rate of total assets.

Inefficiency Total non-interest expense divided by total operatavgnue.

Capital Equity capital to asset ratio.

Core Deposits Share of core deposits in total assets.

Size Logarithm of total assets.

Log(Age) Logarithm of bank’s age.

Interest Rate Average annualized 3-month T-Bill rate, obtainedrfrDatastream.

Quarterly growth rate of home price index per stagtrieved from the Office of Federal Housir

Home Price Index Growth Enterprise Oversight

Personal Income Growth Quarterly growth rate in personal income per staibected from Bureau of Economic Analysis.

Other Non-interest Income Activities

Venture Capital Venture capital revenue.

Service charges on deposit accounts in domestic offivesimie and fees from the printing and sale

Service Charges checks, income and fees from automated teller machines akddmanand credit card interchange fee

Trading revenue and net change in the fair valuefinafcial instruments accounted for under a f

Trading value option.

Loan Sales Net gains (losses) on sales of loans and leases and netizagttomiincome.

Net gains (losses) on sales of other real estate ownédjaimes (losses) on sales of other ass

Other Assets Sales (excluding securities), rent and other income from otbar estate owned.

Other Activities Other non-interest income.

Unsecur ed L oans Breakdown

Agricultural Loans Share of loans to finance agricultural production aiiér loans to farmers in total loans.
C&l Loans Share of commercial and industrial loans in total $oan

Consumer Loans Share of consumer loans in total loans.

Financial Institution Loans Share of loans to depository and non-depository firdurcstitutions in total loans.

Other Unsecured Loans Share of other loans not secured by real estateahldains.
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Appendix A2Cost Complementarities Analysi€Cost Function & Descriptive Statistics

Using the intermediation approach (Berger and Mester, 1997 among others), we set-up
the following multi-product cost function with a trans-logarithmic functional form (Berndt

and Christensen, 1973):

6 3
InTC = C, +ZaiLnYi + ZﬁjLnWj + y1LnZ + t,Trend

i=1 j=1

6 6 3
1
+ 5 Z 2 8;  LnY;LnY; + Z Z 6 . LnW;LnW; + y,(LnZ)? + t,Trend?

i=1 k=1 j=11=1
6 6 6 3
+ Z Z Ui jLnY;LnW; + Z 9;LnY; LnZ + Z w;LnY; Trend + Z @;LnW; LnZ
i=1j=1 i=1 i=1 j=1
3
+ Z ojLnW; Trend + ¢ (A2 -1)
j=1

Wherein TC is the total costs including total interest and non-interest expenses; Y is the
output vector consisting of:

Y1 = loans secured on real estate,

Y2 = loans unsecured,

Y3 = securities plus federal funds sold and securities purchased under agreements to resell,
Y4 = total nominal value of off-balance sheet items,

Y5 = the income from relationship expanding non-interest income activities,

Y6 = the income from service charges on deposit accounts;

W is the input price vector comprising:

W1 = salary expenses divided by the number of full-time equivalent employees,

W2 = expenses of premises and fixed assets divided by total fixed assets,

W3 = total interest expense divided by interest-bearing liabilities.
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Z is the total capital equity and is added to the model to control for unmeasured cost of equity
capital. Banks with higher equity capital have lower total costs as they have less debt
financing and hence interest expense, assuming all other factors equal (Hughes and Mester,
2013).

We consider the homogeneity and symmetry assumptions which require:

Y B =12 00, =0, XX mj=0,3,0;=0 (A2-2)

Oix = Oriand 6;;, = 0, foralli,k,jand A2-3)

We also impose input price homogeneity restrictions (an increase in all input prices
increases the total costs by the same percentage) on the cost function parameters by dividing
all input prices (W1 and W2) and total costs (TC) with one other factor price (W3).

The total cost function is estimated using a stochastic frontier approach introduced by
Aigner et al. (1977) which fits the cost function to best practice banks. This approach assumes
that the error term (¢) has two components which are independently distributed: One
idiosyncratic error (or random noise) term with a symmetric distribution (v) and the
inefficiency term with a strictly nonnegative distribution (u). We assume that the inefficiency
component follows a time-varying decay model proposed by Battese and Coelli (1992),
so exp{—n(t — T)}u;. T is the last period in thé"ipanel and 1 is the parameter to be
estimated. Table A2 presents the descriptive statistics of the total costs, output and input price

vectors and total equity capital fisticro andNon-Micro Commercial Banks
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TABLE A2 Cost Complementarities Analysis - Descriptive Statistics

This table presents general descriptive statistics of total costs, output vectdrpritguectors and capital equity fticro

and Non-Micro Commercial Bankacross the pre-, acute- and post-crisis peribtisco Commercial Bankare defined as
banks with less than $100 million in total assBisn-Micro Commercial Bankare commercial banks with total assets above
$100 million.

Variables Non-Micro Commercial Banks Micro Commercial Banks
Obs Mean Std. Dev. Min Max Obs Mean  Std. Dev. Min Max
TC 50,302 47.9 238 1.66 3,628 25,270 2.99 1.30 0.34 15.3
Y1 50,302 450.2 1,910 0.47 25,400 25,270 2455 14.32 0.47 84.2
Y2 50,302 160.8 1,159 0.00 19,200 25,270 4.41 5.46 0.00 49.7
_'S Y3 50,302 230.7 1,053 0.11 15,300 25,270 16.87 11.03 0.11 79.5
E Y4 50,302 210.8 2,408 0.00 47,900 25,270 1.38 2.32 0.00 64.4
:g Y5 50,302 4.1 44 0.00 1,022 25,270 0.07 0.20 0.00 11.9
g Y6 50,302 4.8 25 0.00 322 25,270 0.26 0.20 0.00 4.3
o W1 (%) 50,302 52.61 13.93 22.95 162.5 25270  47.32 10.92 2295 1625
W2 (%) 50,302 29.17 32.42 4.12 800 25,270  36.00 41.87 4.12 800
W3 (%) 50,302 2.44 0.82 0.50 5.12 25,270 2.33 0.72 0.50 5.12
z 50,302 1056 551.8 0.9 7,917 25,270 6.44 2.93 0.86 25.67
TC 21,715 50.6 238 1.18 3,418 7,591 3.48 1.45 0.50 17.5
Y1 21,715 468.1 1,907 0.99 25,600 7,591 26.78 15.31 0.84 80.4
5 Y2 21,715 160.8 1,102 0.00 16,900 7,591 4.83 6.05 0.00 52.8
-g Y3 21,715 188.1 913 0.29 14,100 7,591 16.32 10.82 0.29 80.1
% Y4 21,715 154.7 1,571 0.00 29,100 7,591 1.56 2.20 0.00 20.1
:g Y5 21,715 3.7 34 0.00 709 7,591 0.09 0.33 0.00 17.2
o Y6 21,715 4.9 27 0.00 355 7,591 0.27 0.21 0.00 4.3
§ W1 (%) 21,715 59.19 15.55 27.21 161.43 7,591 53.28 12.95 27.21 161.4
W2 (%) 21,715 290.44 35.33 4.49 675 7,591 38.27 52.62 4.49 675
W3 (%) 21,715 3.15 0.72 0.78 5.34 7,591 3.12 0.67 0.78 5.34
z 21,715 108.9 603.4 15 8,895 7,591 6.93 3.14 1.12 25.64
TC 22,067 49.5 251 2.48 3,502 6,436 2.98 1.24 0.47 11.3
Y1 22,067 515.4 2,161 1.01 26,800 6,436 27.13 15.30 1.01 82.8
Y2 22,067 182.1 1,243 0.00 17,100 6,436 5.00 6.11 0.00 49.1
-‘E Y3 22,067 222.7 1,079 0.10 14,900 6,436 15.89 10.80 0.10 68.5
% Y4 22,067 148.9 1,442 0.00 22,700 6,436 1.39 1.94 0.00 29.6
2 Y5 22,067 3.9 32 0.00 532 6,436 0.08 0.18 0.00 2.6
8(;, Y6 22,067 5.9 34 0.00 423 6,436 0.25 0.21 0.00 4.1
g W1 (%) 22,067 61.83 16.20 28.73 167 6,436 55.35 12.99 28.73 159
W2 (%) 22,067 31.52 45.07 4.81 1,017 6,436 41.76 66.81 4.81 1,017
W3 (%) 22,067 1.83 0.58 0.26 3.82 6,436 1.83 0.53 0.26 3.82
V4 22,067 131.74 770.81 0.97 10,600 6,436 7.03 3.04 0.97 24.73

TC is the total costs including total interest and non-interest expenses; Y1 = Loaredl d@gueal estate; Y2 = Loans
unsecuredon real estate; Y3 = Securities plus federal funds sold and securities gadalreder agreements to resell; Y4 =
total off-balance sheet items; ¥5Relationship expanding non-interest income activities; Y6 = Incoom $ervice charges
on deposit accounts; W1 = salary expenses divided by numhal-tifle equivalent employees; W2 = expenses of premises
and fixed assets divided by total fixed assets; W3 = total interest expeiasel dy interest-bearing liabilities. Z = the total
capital equity. Total costs (TC), output vectors (Ys) and capital e(@iitsre in million $ and the input prices (Ws) are in
percentage.
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Table A3.Credit Risk Model- Robustness Checks

This table reports estimations Gfedit Riskmodel (Equation (1)) using dynamic panel setting and quarterlyotiata092
Non-Micro Commercial Banksuring pre and post-crisis periods and 2,Rli@o Commercial Banks the acute-crisidNon-
Micro Commercial Bankare defined as commercial banks with total assets above $1@t mihereasMicro Commercial
Banksare banks with less than $100 million in total assets. WeNoeseperforming Loanss ourCredit Riskproxy and
regress it onits lagged value, our variables of interest and a set of control variables.

In columns (1) to (6), we estimate the modelNmn-Micro Commercial Bank he first column illustrates the estimation of
Credit Riskmodel for pre-crisis period where we regressGhedit Riskproxy on Fiduciary Activities Life Insurance Other
Insurance ServiceandLoan Servicingwhile controlling for loan portfolio characteristics (ildnused Commitmentoans
Sale, Loan Growthand Unsecured Loans other bank-level heterogeneities (i@apital, Spread Inefficiency Size ard
Log(Age) and finally macroeconomics, state-level and year fixed effeurals, i.e.Interest RateHome Price Growth
Income Growtrand year dummies. We use fixed effect technique to estimate thed.frocolumn (2) we estimate the model
for acuteerisis period using 2SLS technique, where only>Ys used as the instrument for AYi-1 (a just-identified case) as
suggested by Anderson and Hsiao (1981). WeAadulity SalesSecurities BrokeragandInvestment Bankingp the model
for acute and post-crisis analyses. We keep outirttezest Ratefrom the acute-crisis period analysis, due to its high
correlation withincome Growth

Columns (3) to (6) display estimation of our model fostmisis period. In column (3)ve estimate our model using two
step system GMM technique introduced by Roodman (2006). Werpettie Arellano and Bond (AB) test (1991) for serial
correlation in the error terms and Hansen and Sargan tests of ovefidgdgoit, where the null hypothesis is joint validity of
moment conditions. The Hansen (1982) J test result does not reject thgypuathesis, while Sargan (1958) test does. In
column (4), we limit the instruments of system GMM estimators to thenddag of dependent variable to reduce the number
of instruments frond1 to 29. The results show that both Sargan and Hansen tests do not esjedt tfGolumn (% shows the
result where we define our variables of interest, Riduciary Activities Life Insurance Other Insurance Servicekoan
Servicing Annuity Sales Securities Brokerageand Investment Bankings endogenous. In column (7), we limit the
instruments of system GMM estimators to the second lag of dependentevariath decreases the number of instruments
from 210 to 198. Columns (7) and (8) illustrate analysis of our modelMicro Commercial Banksluring the post-crisis
period, with the same specifications and techniques used in therc(®) and (4)

Year dummies are included in the model, but not reported in the tdbkbe right-hand-side variables are lagged for one
quarter. See Table Al for variable definitions. Robust z-statistics are reporfgarentheses. ***, ** and * indicate
significance at 1%, 5% and 10% respectively.

Non-Micro Commercial Banks Micro Commercial Banks
PreCrisis  Acute-Crisis Post-Crisis Post-Crisis
Variables 1) ) ?3) 4) 5) (6) (@) (8)
Credit Risk 0.620% 0.394 0.947**  0,941**  0.942%*  (0.942%* 0.676** 0.804***
(50.77) (1.05) (64.86) (59.90) (66.32) (60.78) (16.78) (13.78)
Fiduciary Activities(B1) -0.008*** -0.004 -0.012%*  -0.013**  -0.029**  -0.028* -0.019 -0.012
(-2.93) (-0.12) (-3.31) (-3.52) (-2.29) (-2.27) (-0.92) (-0.74)
Life Insurance (B2) -0.007** 0.060*** -0.011 -0.013 -0.036 -0.040 0.017 0.010
(-1.98) (3.37) (-1.11) (-1.27) (-1.37) (-1.54) (1.21) (0.77)
Other Insurance Services (B3) -0.003 0.044 -0.015***  -0.016*** 0.005 0.002 -0.019*** -0.012*
(-1.06) (1.32) (-2.86) (-3.06) (0.22) (0.08) (-2.74) (-1.85)
Loans Servicing (Ba) 0.002 -0.003 -0.004 -0.003 0.010 0.006 0.026 0.003
(0.76) (-0.14) (-0.55) (-0.37) (0.49) (0.30) (1.19) (0.11)
Annuity Sales (Bs) -0.025 -0.024 -0.013 0.059 0.048 0.221 0.125
(-0.46) (-0.73) (-0.41) (0.87) (0.71) (1.18) (0.74)
Securities Brokeragés) -0.053 -0.018 -0.019 -0.088**  -0.083** -0.018 -0.011
(-1.25) (-1.14) (-1.23) (-2.19) (-2.10) (-0.30) (-0.22)
Investment Banking (7) 0.030 -0.067*  -0.075** -0.141 -0.143 -0.176* -0.206***
(0.26) (-2.22) (-2.49) (-1.55) (-1.57) (-1.81) (-2.65)
Unused Commitment (Bg) -0.003*** -0.022 -0.002 -0.003 -0.002 -0.002 -0.017*= -0.010*
(-2.98) (-1.48) (-0.67) (-0.83) (-0.59) (-0.60) (-2.64) (-1.66)
Loan Salegfo) -0.003*** 0.002 -0.003 -0.003 -0.004 -0.004 0.002 0.001
(-2.89) (0.23) (-0.89) (-0.96) (-1.14) (-1.33) (0.24) (0.14)
Loan Growth (B1o) -0.003*** -0.004 -0.011**  -0.014** -0.010** -0.012** -0.014%= -0.012%=
(-6.38) (-1.53) (-3.59) (-4.19) (-3.41) (-3.84) (-5.15) (-4.19)
Unsecured Loans (B11) 0.000 0.004 -0.004**  -0.004**  -0.004**  -0.004*** -0.004*** -0.003***
(0.56) (1.18) (-6.22) (-6.29) (-5.29) (-5.24) (-5.84) (-4.51)
Capital (B12) 0.002 -0.031 -0.019**  -0.019***  -0.020**  -0.020*** -0.005 -0.003
(0.88) (-1.63) (-3.90) (-3.79) (-4.19) (-4.11) (-1.06) (-0.86)
Spread (B13) 0.014* 0.139 -0.017 -0.022 -0.021 -0.019 0.017 0.019
(2.07) (1.03) (-1.08) (-1.31) (-1.30) (-1.16) (0.62) (0.78)
Inefficiency (B14) 0.001** 0.002 0.002**  0.003**  0.003***  0.003*** 0.008*** 0.005***
(2.01) (0.63) (2.63) (2.81) (2.80) (2.81) (5.27) (3.15)
Size (B1s) 0.077%* 0.188 0.074**  0.075***  0.079***  0.077** 0.178** 0.131%*
(4.49) (1.43) (5.04) (4.72) (5.03) (4.74) 4.77) (3.54)
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Log(Age) (B1e) 0.021
(0.58)
Interest Rate (B17) 0.050%*
(17.87)
Home Price Growth (B1g) -0.014%**
(-8.12)
Income Growth (B1) 0.002
(1.08)
Constant (Bo) 0.018
(1.10)
Observations 55,941
R-squared 0.386
Number of Banks 4,092

AB test for AR (1) -
AB test for AR (2) -
Hansen Test -
Sargan Test -
Number of Instruments -

6.053%*
(2.63)

-0.024%*
(-2.85)
0.037
(0.91)

16,943

-0.089%
(-8.65)
4.127%*
(5.78)
-0.005
(-0.66)
-0.024*
(-1.66)
0.172%+
(5.82)
21,000

3,788

-14.99%*
0.14
75.11%**
21.92
41

-0.090%*
(-8.45)

4,394
(5.75)
-0.006
(-0.76)
-0.024
(-1.58)

0.175%
(5.60)
21,000

3,788

-13.99%**
0.09
4.49
1.73

29

-0.090%+*
(-7.93)
4.013%*
(5.86)
-0.006
(-0.81)
-0.026*
(-1.85)
0.166%*
(5.75)
21,000

3,788

-14.64%*
0.15
233.15*
174.23
210

-0.089%
(-7.69)
4.270%*
(6.01)
-0.006
(-0.82)
-0.027*
(-1.85)
0.173%+
(5.83)
21,000

3,788

-14.00%*
0.12
160.70
148.86
198

-0.140%*
(-5.30)
3.836%
(4.09)
-0.015*
(-1.65)
-0.012
(-0.70)
0.063
(1.14)
11,111

2,045

-12.91%*
1.16
114.27%
26.80
41

-0.108**
(-3.99)

4,188
(3.93)
-0.006
(-0.61)
-0.021
(-1.12)

0.136%*
(2.62)
11,111

2,045

-9.16%**
1.09
12.62*
5.01
29
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Table A4.Loan Composition Model Further Investigation

This table reports estimations of thean Compositioomodel (Equation (3)) using quarterly data of 4,08h-Micro Commercial Banksuring the pre, acute and post-crisis peridim-Micro
Commercial Bankare defined as commercial banks with total assets above $10Gmillio

We replace our dependent variable, Uasecured Loanswith its four major components and regress them on our variabile®iest and control variables: share of agricultural loans in total
loans portfolio Agricultural Loans, share of commercial and industrial loans in total lo&&l (oans), share of consumer loans in total loa@srfsumer Loansand loans to depository and
nondepository financial institutiong={nancial Institutions Loans

We regres@gricultural Loans C&I Loans Consumer LoanandFinancial Institutions Loan®n our variables of interest, i.Eiduciary Activities Life Insurance Other Insurance Services
Loan Servicing Annuity SalesSecurities Brokeragand Investment Bankingcaled by total operating income while controlling for capital kdalities structures (i.eCore Deposits and
Capital), other bank-level heterogeneities (iSize and Log(Aggpnd finally macroeconomics, state-level and year fixed eftedtals, i.e.Interest RateHome Price Growthincome Growth
and year dummies. The results are presented in columns (1) to (4)(&pprnd (9) to (12), respectively for the pre, acute andquizst-periods. We excludennuity SalesSecurities Brokerage
andInvestment Bankinffom our pre-crisis period analysis due to lack of sufficient observatioakeap out thénterest Ratdrom the acute-crisis period analysis, due to its high correlation
with Income Growth

We estimate our model using fixed effect technique. All thiettigind-side variables are lagged for one quarter. Year dummies are éhiclutle model, but not reported in the table. See Table
A1 for variable definitions. Robust z-statistics are reported in parenthe$es: &hd * indicate significance at 1%, 5% and 10% respectively.

PRE PRE PRE PRE ACUTE ACUTE ACUTE ACUE POST POST POST POST
Agricultural C&l Consumer Flngnglal Agricultural C&l Consumer F'Ua“.c'a' Agricultural C&l Consumer Flnlanglal
Loans Loans Loans Institutions Loans Loans Loans Institutions Loans Loans Loans Institutions
Loans Loans Loans
Variables (1) (2 (3 (4) () (6) ) (8) 9) (10) (11) (12)
Fiduciary Activities(51) 0.009 0.138 -0.009* 0.031* 0.000 -0.135* 0.005 0.020* 0.039 -0.140* -0.019 0.075*
(0.30) (1.33) (-1.68) (1.72) (0.00) (-1.97) (0.42) (1.67) (1.05) (-1.89) (-1.42) (1.88)
Life Insurance (82) -0.002 -0.028 -0.002 0.003 -0.011 -0.040 -0.000 -0.009 -0.008 0.028 0.004 -0.041**
(-0.10) (-0.45) (-0.39) (0.36) (-0.62) (-1.17) (-0.03) (-0.91) (-0.28) (0.54) (0.98) (-2.49)
Other Insurance Services (83) 0.000 -0.010 -0.004 0.000 -0.088** 0.044 -0.018** -0.006 0.075** 0.020 -0.006 0.013
(0.00) (-0.16) (-0.97) (0.02) (-2.01) (0.86) (-2.13) (-0.61) (2.51) (0.58) (-1.58) (0.92)
LoansServicing (84) 0.037 0.069 -0.008 0.001 -0.030 0.017 0.008 0.010 0.011 0.056 -0.003 -0.008
(1.05) (1.00) (-1.25) (0.07) (-1.15) (0.19) (1.41) (0.93) (0.40) (1.01) (-0.75) (-0.84)
Annuity Sales (8s) 0.034 0.182 -0.014 0.003 0.131 0.136 -0.007 -0.049
(0.56) (1.36) (-0.64) (0.12) (1.54) (1.08) (-0.32) (-1.00)
SecuritiesBrokerage (3s) -0.065 -0.048 -0.013 0.025 -0.082 -0.094 -0.033* 0.130
(-1.19) (-0.53) (-0.95) (1.45) (-1.07) (-0.84) (-1.75) (1.53)
Investment Banking (87) 0.252 -0.575* 0.000 0.100 0.063 0.142 0.068 -0.340
(1.36) (-2.00) (0.01) (1.47) (0.51) (0.25) (0.89) (-1.57)
Core Deposits (3s) 0.002 -0.014 0.000 -0.000 -0.005 0.000 0.001* 0.000 -0.002 -0.006 -0.000 0.005**
(0.64) (-1.46) (0.20) (-0.08) (-1.58) (0.02) (1.70) (0.15) (-0.95) (-0.77) (-0.63) (2.27)
Capital (89) 0.012 0.045 0.004 0.008 0.004 0.008 0.002 0.001 0.004 0.038 0.003 0.030***
(1.04) (0.93) (0.96) (1.23) (0.36) (0.19) (0.40) (0.15) (0.46) (0.90) (0.81) (3.83)
Size(310) -0.854*** 3.295%* -0.052* 0.077 -0.969*** 1.850%** -0.056 0.004 -0.389** 1.616*** 0.005 -0.044
(-4.03) (6.15) (-1.75) (1.24) (-4.56) (2.61) (-1.30) (0.05) (-2.26) (3.02) (0.14) (-0.52)
Log(Age) (311) 1.482*** 4.078*** -0.060 0.114 0.758* 1.864 0.116 0.017 -0.145 3.272%* 0.037 -0.189
(5.29) (4.62) (-0.89) (0.98) (2.54) (1.63) (1.28) (0.08) (-0.81) (3.28) (0.38) (-0.88)
Interest Rate (812) -0.065*** -0.178*** -0.004 -0.009 -4.246%** 1.542 -0.016 6.543%*
(-3.91) (-4.73) (-1.26) (-1.48) (-8.02) (1.25) (-0.14) (13.63)
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Home Price Growth (313) -0.037%* 0.044 -0.007%* -0.004 0.030%+ 0.020 0.002 0.006 -0.020%* 0.010 0.002* 0.005
(-3.50) (1.29) (2.72) (-0.73) (3.63) (1.03) (1.08) (1.53) (-4.51) (1.14) (1.66) (1.63)

Income Growth (314) 0.017* -0.019 0.000 0.003 0.031%+ 0.007 0.003** -0.001 -0.002 -0.012 -0.001 0.008
(2.08) (-1.13) (0.21) (1.08) (3.47) (0.48) (2.01) (-0.52) (-0.17) (-0.34) (-0.64) (0.73)

Constant (50) -4.471% 0.156 0.058* -0.089* -3.210% 0.817* 0.056** -0.007 -3.403** 0.929%+ 0.029 0.105
(-28.44) (0.40) (2.46) (-1.82) (-26.31) (1.99) (2.36) (-0.15) (-33.94) (3.04) (1.39) (1.58)

Observations 55,947 55,947 55,947 55,947 20,483 20,483 20,483 20,483 21,006 21,006 21,006 16,946
R-squared 0.022 0.050 0.025 0.004 0.014 0.011 0.005 0.001 0.008 0.010 0.005 0.028
Number of Banks 4,092 4,092 4,092 4,092 3,742 3,742 3,742 3,742 3,789 3,789 3,789 3,782

41



References

Aigner, D., Lovell, C. A. K. and Schmidt, P. (1977) Formulation and estimation of stochastic
frontier production function modeldpurnal of Econometric§, 21-37.

Akhigbe, A and Stevenson, B.A. (2010) Profit efficiency in U.S. BHCs: Effects of increasing
non-traditional revenue sourceBhe Quarterly Review of Economics and Finas6e
132-140.

Alessandri, P. and Drehmann, M. (2010) An economic capital model integrating credit and
interest rate risk in the banking bodkurnal of Banking & Financé4, 730-742.

Anderson, T. and Hsiao, C. (1981) Estimation of dynamic models with error components,
Journal of the American Statistical Associatitd{375), 598606.

Arellano, M. and Bond, S. (1991) Some tests of specification for panel data: Monte Carlo
evidence and an application to employment equati@esjew of Economic Studiés,
277-297.

Bank for International Settlements (2010) 80th Annual Report, June, Basel.

Battese, G. E., and Coelli, T. J. (1992) Frontier production functions, technical efficiency and
panel data: With application to paddy farmers in Ind@rnal of Productivity Analysis
3, 153-169.

Berg, T., Saunders, A. and Steffen, S. (2013) The total cost of corporate borrowing in the loan
market: Don’t forget the fees, Working Paper

Berger, A.N. and DeYoung, R. (1997) Problem Loans and cost efficiency in commercial
banks,Journal of Banking & Financgl, 849-870.

Berger, A.N. and Mester, L.J. (1997) Inside the black box: What explains differences in the
efficiencies of financial institutions3dpurnal of Banking & Financ2l, 895-947.

Berger, A. N. (1999) The ‘Big Picture’ of relationship finance, in business access to capital
and credit (J.L. Blanton, A. Williams and S.L. Rhine, Eds.), pp. 390-400, A Federal
Reserve System Research Conference.

Berndt, E. and Christensen, L. (1973) The translog function and the substitution of equipment,
structures, and labor in U.S. manufacturing 1929368rnal of Econometrics, 81-144.

Boot, AAW.A. (2000) Relationship banking: What do we know8urnal of Financial
Intermediation9, 7-25.

Boot, A.W.A. (2003) Consolidation and strategic positioning in banking with implications for
Europe Working Paper

Borio, C. and Zhu, H. (2008) Capital regulation, risk-taking and monetary policy: A missing
link in the transmission mechanisn®ank for International Settlements Working Paper
No. 268

Brunnermeier, M., Dong, G. and Palia, D. (2011) Banks non-interest income and systemic
risk. Working Paper, 2011.

Carbo, S. and Rodriguez, F. (2007) The determinants of bank margins in European banking,
Journal of Banking & Financ81, 2043-2063.

Carling, K., Jacobson, T., Linde, J. and Roszbach, K. (2007) Corporate credit risk modeling
and the macroeconomypurnal of Banking & Financ81, 845-868.

42



Clair, R. (1992) Loan growth and loan quality: Some preliminary evidence from Texas banks,
Federal Reserve Bank of Dallas Economic ReyvBrd quarter, 922.

Clark, J.A. (1988) Economies of scale and scope at depository financial institutions: A review
of the literatureEconomic Reviewseptember/October 1988, 16-33.

Degryse, H. and Cayseele, P.V. (2000) Relationship lending within a bank-based system:
Evidence from European small business dataynal of Financial Intermediatiof, 90-
109.

De Jonghe, O (2010) Back to the basics in banking? A micro-analysis of banking system
stability. Journal of Financial Intermediatio®9, 387-417.

Delis, M.D. and Kouretas, G.P. (2011) Interest rates and bank risk-tdkumgal of Banking
& Finance35, 840-855.

Dell’ Ariccia, G. and Marquez, R. (2006) Lending booms and lending standards, The Journal
of Finance61, 2511-2546.

Demirguc-Kunt, A. and Huizinga, H. (2010) Bank activity and funding strategies: the impact
on risk and returnslournal of Financial Economic@8, 626-650.

DeYoung, R. and Rice, T. (2004) Noninterest income and financial performance at U.S.
commercial banksThe Financial Review89, 101-127.

DeYoung R. and Roland, K. P. (2001) Product mix and earnings volatility at commercial
banks: Evidence from a degree of total leverage modeyrnal of Financial
Intermediationl0, 54-84.

DeYoung, R. And Torna, G. (2013) Nontraditional banking activities and bank failures during
the financial crisisJournal of Financial Intermediatiof2, 397-421.

Diamond, D. (1984) Financial intermediation and delegated monitdRegew of Economic
Studiesbl, 393-414.

Drehmann, M., Sorensen, S. and Stringa, M. (2010) The integrated impact of credit and
interest rate risk on banks: A dynamic framework and stress testing applidational
of Banking & Finance34, 735-751.

Elyasiani, E. and Wang, Y. (2009) Non-interest income diversification and information
asymmetry of bank holding compani&gorking Paper

Federal Deposit Insurance Corporation (20@&mmunity banking study, December.

Fiordelisi, F., Marques-lbanez, D. and Molyneux, P. (2011) Efficiency and risk in European
banking,Journal of Banking & Financ85, 1315-1326.

Foos, D., Norden, L. and Weber, M. (2010) Loan Growth and riskiness of ianksaal of
Banking & Finance34, 2929-2940.

Gonzalez, F. (2005) Bank regulation and risk taking incentives: An international comparison
of bank risk, Journal of Banking & Financ29, 1153-1184.

Hansen, L.P. (1982) Large Sample properties of generalized method of moments estimators,
Econometriceb0, 1029-1054.

Hellmann, T., Lindsey, L. and Puri, M. (2008) Building relationships early: banks in venture
capital, The Review of Financial Studi2$, 513-541.

43



Hughes, J.P., Mester, L.and Moon, C. (2001) Are scale economies in banking elusive or
illusive: Evidence obtained by incorporating capital structure and risk-taking into models
of bank productionJournal of Banking & Financ@b, 2169-2208.

Hughes, J.P. and Mester, L.J. (2013)dN¥aid large banks don’t experience scale economies?
Evidence from a risk-return-driven cost functidlournal of Financial Intermediatign
http://dx.doi.org/10.1016/.jfi.2013.06.004.

Independent Commission on Banking (2011Yickers Report The, Final Report,
Recommendations, September, HMSO: London.

International Monetary Fund (2011) Making banks safer. Can Volcker and Vickers do it?,
IMF Working Paper, November.

Jacques, K. and Nigro, P. (1997) Risk-based capital, portfolio risk, and bank capital: A
simultaneous equations approadtiirnal of Economics and Businets 533-47.

Jarrow, R.A. and Turnbull, S.M. (2000) The intersection of market and credidosigal of
Banking & Finance24, 271-299.

Kane, E. (2010) Redefining and containing systemic Asllantic Economic JournaB8, 251-
264.

Keeley, M.C. (1990) Deposit insurance, risk and market power in bankinggrican
Economic Review0, 1183-1200.

Kwan, S. and Eisenbeis, R. (1997) Bank risk, capitalization and operating efficlencyal
of Financial Services ReseartB, 117-31.

Laeven, L. and Levine, R. (2007) Is there a diversification discount in financial
conglomeratesJournal of Financial Economic®5, 331-367.

Lepetit, L., Nys, E., Rous, P. and Tarazi, A. (2008a) Bank income structure and risk: An
empirical analysis of European banBsurnal of Banking & Financ82, 1452-1467.

Lepetit, L., Nys, E., Rous, P. and Tarazi, A. (2008b) The expansion of services in European
banking: Implications for loan pricing and interest margidsyrnal of Banking &
Finance32, 2325-2335.

Liikanen, E. (2012High-level Expert Group on Reforming the Structure of the EU Banking
Sector Brussels, 2 October 2012.

Loutskina, E. (2011) The role of securitization in bank liquidity and funding management,
Journal of Financial Economid€0, 663-684.

Maddaloni, A. and Peydré, J. (2011) Bank risk-taking, securitization, supervision, and low
interest rates: Evidence from the Euro area and U.S. lending stanBadsw of
Financial Studie®4, 2121-65.

Marcus, A. J. (1984) Deregulation and bank financial polioyrnal of Banking & Finance
8, 557-565.

Maudos, J. and De Guevara, J.F. (2004) Factors explaining the interest margin in the banking
sectors of the European Unialgurnal of Banking & Financ28, 2259-2281.

McShane, R.W. and Sharpe, I.G. (1985) A time series/cross section analysis of the
determinants of Australian trading bank loan/deposit interest margins—19&P
Journal of Banking & Financé, 115-136.

44


http://www.ecb.int/pub/pdf/scpwps/ecbwp1248.pdf
http://www.ecb.int/pub/pdf/scpwps/ecbwp1248.pdf

Moshirian, F., Sahgal, S. and Zhang, B. (2011) Non-interest income and systemic esk: Th
role of concentration, working paper.

Ogura, Y. (2006) Learning from a rival bank and lending bodoyrnal of Financial
Intermediationl5, 535-555.

Petersen, M.A. and Rajan, R.G. (1995) The effect of credit market competition on lending
relationshipsQuarterly Journal of EconomicklO, 406-443.

Puri, M., Rochell, J. and Steffen, S. (2011) On the importance of prior relationships in bank
loans to retail customergCB Working Paper No. 1395

Rajan, R.G. (2006) Has finance made the world riskiEt?ppean Financial Management
12, 499-533.

Rime, B. (2001) Capital requirements and bank behaviour: Empirical evidence for
Switzerland Journal of Banking & Financ@b, 789-805.

Roodman, D. (2006) How to do xtabond2: An introduction to difference and system GMM in
Stata,Center for Global Developmentiorking paper number 103, December 2006.

Roodman, D. (2009) How to do xtabond2: An introduction to difference and system GMM in
Stata,Stata Journab, 86-136.

Sargan, J.D. (1958) The estimation of economic relationships using instrumental variables,
Econometrica26, 393-415.

Shrieves, R.E. and Dahl, D. (1992) The relationship between risk and capital in commercial
banks Journal of Banking & Financ&6, 439-57.

Stiroh, K. (2004) Diversification in banking: Is non-interest income the ansvdeu?pal of
Money, Credit and Bankingg, 853-882.

Stiroh, K. (2006) A portfolio view of banking with interest and noninterest activiimsg;nal
of Money, Credit and Bankir, 1351-1361.

Stiroh, K. and Rumble, A. (2006) The dark side of diversification: The case of US financial
holding companies]ournal of Banking & Financ&0, 2131-2161.

Wagner, D. (2009) AP IMPACT: Government mortgage partners sued for aBasesiated
Press August 06, 2009.

Windmeijer, F. (2005) A finite sample correction for the variance of linear efficient two-step
GMM estimatorsJournal of Econometric$26, 25-51.

45



Table | Descriptive Statistics

PANEL A U.S. Micro Commercial Banks

General descriptive statistics and non-interest income activities ofMicB&> Commercial Bank$or the pre-, acute- and
post-crisis periodsVlicro Commercial Bankare defined as banks with less than $100 million in total assets.

PreCrisis Period

Acute-Crisis Period

Post-Crisis Period

Variable Obs Mean gg\j/ Min Max Obs Mean gg\j, Min Max Obs Mean S(te?/ Min  Max

Total Assets (mil. $) 52,567 54 25 7 100 15,881 56 25 9 100 14,35¢ 57 24 11 100
Loan Loss Reserve (%) 52,520 1.52 0.81 0.00 5.19 15860 1.46 0.82 0.00 5.21 14,33€ 1.67 1.01 0.00 6.82
Non-performing Loans (%) 52,520 0.50 0.85 0.00 450 15860 1.14 1.89 0.00 12.28 14,33€ 1.87 2.78 0.00 20.90

§ Unused Commitment (%) 52,567 1.45 2.79 0.00 2556 15881 1.65 2.98 0.00 2573 14,35¢ 1.38 2.41 0.00 19.74
% Loan Growth (%) 52,553 1.67 6.14 -23.91 32.77 15,877 121 6.25 -22.92 30.15 14,35¢ 0.50 5.83 -23.2 25.88
g Unsecured Loans (%) 52,496 18.69 21.13 0.00 100 15,860 19.04 21.31 0.00 100 14,33£18.6021.11 0.00 100
§ Loan Asset Ratio (%) 52,567 60.00 16.33 0.00 96.91 15,881 61.07 16.78 0.01 97.36 14,35¢59.51 16.53 0.03 96.58
g Spread (%) 52,559 3.78 0.85 0.69 751 15880 3.42 0.83 0.36 6.94 14,35¢ 3.61 0.82 0.46 7.40
© Capital (%) 52,567 11.32 3.85 4.89 29.91 15,881 11.85 4.21 247 30.64 14,35¢11.56 4.12 0.76 30.59
% Core Deposits (%) 52,567 70.23 11.66 0.01 91.12 15,881 66.73 12.45 0.00 89.33 14,35¢66.48 12.75 0.00 89.86
© Inefficiency (%) 52,562 69.17 16.34 12.34 139.21 15,867 74.87 22.46 9.88 186.64 14,33€79.66 27.94 12.90225.4¢
Asset Growth (%) 52,567 1.20 5.04 -19.85 27.36 15,881 1.51 5.44 -18.57 31.47 14,35C 0.89 4.98 -19.5 23.94

Age 52,567 73.10 37.64 3.00 168.50 15,881 76.89 37.73 3.00 170.25 14,35¢77.39 38.87 3.00 171.7¢
Non-interest Income (%) 52,562 14,57 8.94 -1.23 70.26 15,867 14.22 9.56 -40.64 73.02 14,33€12.9510.92 -38.4 79.44
Fiduciary Activities (%) 52,567 0.14 0.92 0.00 11.14 15,880 0.16 1.11 0.00 12.21 14,35€ 0.12 0.89 0.00 10.51

% Life Insurance (%) 52,561 0.38 0.94 0.00 4.83 15867 0.39 1.00 0.00 589 14,33¢0.39 1.00 0.00 5.69
§ @ Insurance Services (%) 52,562 0.49 133 -0.20 839 15867 0.48 147 -0.12 8.86 14,33€ 0.40 1.29 -0.11 7.89
g% Loans Servicing (%) 52,562 0.22 0.87 -1.03 6.33 15866 0.22 0.87 -0.60 6.30 14,33¢ 0.25 0.99 -1.08 7.02
-§< Annuity Sales (%) 4,960 0.02 0.15 0.00 178 15881 0.02 0.14 0.00 1.82 14,35¢0.01 0.12 0.00 1.56
2 Securities Brokerage (%) 4,960 0.07 040 0.00 358 15881 0.06 0.35 0.00 3.40 14,35¢0.05 0.27 0.00 2.82
Investment Banking (%) 4,960 0.02 0.16 0.00 1.60 15,881 0.02 0.16 -0.01 1.67 14,35¢0.01 0.11 0.00 1.21

7 Venture Capital (%) 52,567 0.00 0.00 0.00 0.00 15881 0.00 0.00 0.00 0.00 14,35¢0.00 0.00 0.00 0.00
gg Service Charges (%) 52,562 8.71 522 0.00 3521 15,867 8.68 544 0.00 4137 14,33€ 8.20 5.42 0.00 36.31
ZEEJ Loan Sales (%) 52,567 0.48 2.11 -1.55 17.40 15,878 0.37 1.77 -4.65 15.03 14,35Z 0.67 2.88 -3.96 23.34
z g Trading (%) 52,567 0.00 0.00 0.00 0.00 15881 0.00 0.01 -0.06 0.13 14,35¢ 0.00 0.01 -0.18 0.24
% g Other Assets Sales (%) 52,565 0.11 0.97 -4.42 567 15875 0.03 140 -8.98 8.46 14,344-0.67 3.98 -27.53 9.84
Other Activities (%) 52,562 3.40 4.17 -0.17 30.58 15,867 3.05 3.84 -2.79 28.26 14,33¢ 2.94 3.84 -4.96 26.32

% Agricultural Loans (%) 52,496 16.51 20.34 0.00 100 15,860 16.85 20.38 0.00 100 14,33£16.6120.31 0.00 100
S % C&I Loans (%) 52,496 0.09 151 0.00 5215 15860 0.04 1.20 0.00 55.66 14,33t 0.06 1.43 0.00 51.76
E% Consumer Loans (%) 52,496 0.31 0.77 0.00 5.28 15,860 0.26 0.70 0.00 4.62 14,33t 0.24 0.62 0.00 4.00
2 % Financial Institutions Loans (%) 52,496 0.44 1.14 0.00 8.37 15,860 0.45 1.23 0.00 8.67 10,271 0.42 1.27 0.00 9.67
> Other Unsecured Loans (%) 52,496 0.84 1.71 0.00 9.70 15,860 0.83 1.77 0.00 11.26 10,271 0.88 1.95 0.00 12.00

See Table Al for variable definitions.
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PANEL B U.S. Non-Micro Commercial Banks

General descriptive statistics andrrinterest income activities of U.8lon-Micro Commercial Banki®r the pre-, acute- and
post-crisis periodsNon-Micro Commercial Bankare defined as commercial banks with total assets above $100millio

PreCrisis Period

Acute-Crisis Period

Post-Crisis Period

Variable Obs Mean g(te?/ Min Max Obs Mean §§, Min Max Obs Mean ng] Min  Max

Total Assets (mil. $) 68,600 861 4,461 100 73,100 27,684 853 4,343 100 67,300 28,377 992 5,470 100 83,80(C
Loan Loss Reserve (%) 68,596 1.31 0.57 0.00 519 27,680 1.33 0.63 0.00 5.21 28,37C 1.83 1.01 0.00 6.82
Non-performing Loans (%) 68,596 0.30 0.52 0.00 450 27,680 1.45 2.03 0.00 12.28 28,37C 2.92 3.56 0.00 20.90
Unused Commitment (%) 68,600 3.52 457 0.00 2556 27,684 3.65 446 0.00 25.73 28,377 2.71 3.32 0.00 19.74

_g Letter of Credit (%) 68,605 0.70 0.93 0.00 560 27,685 0.65 0.86 0.00 5.50 28,3910.50 0.68 0.00 4.23
'é Recourse (%) 68,605 0.04 0.18 0.00 0.99 27,685 0.07 0.28 0.00 1.52 28,3910.09 0.32 0.00 1.73
g Loan Growth (%) 68,589 2.71 532 -23.91 32.77 27,681 2.02 5.17 -22.92 30.15 28,37:-0.06 4.63 -23.2 25.88
fg— Unsecured Loans (%) 68,583 12.12 14.83 0.00 100 27,669 12.49 1450 0.00 100 28,35€12.5814.60 0.00 100
§ Loan Asset Ratio (%) 68,600 66.13 14.40 0.00 98.25 27,684 69.12 13.62 0.00 99.30 28,37765.8913.16 0.00 96.71
'S Spread (%) 68,600 3.67 0.84 069 751 27,684 331 0.78 0.36 6.94 283773.47 0.76 0.46 7.40
% Capital (%) 68,600 9.99 3.04 4.89 2991 27,684 10.17 3.07 2.47 30.64 28,37710.01 2.98 0.76 30.59
© Core Deposits (%) 68,600 65.11 13.49 0.01 91.12 27,684 59.86 13.48 0.00 89.33 28,37761.1213.00 0.00 89.86
Inefficiency (%) 68,599 63.03 13.64 12.34 139.21 27,608 70.60 21.14 9.88 186.64 28,33274.9826.7112.90225.4¢
Asset Growth (%) 68,600 2.30 5.03 -19.85 27.36 27,684 2.18 540 -18.57 31.47 28,377 0.80 4.79 -19.5 23.94
Age 68,605 66.72 43.89 3.00 207.50 27,685 66.53 44.77 3.00 208.25 28,39166.5345.43 3.00 198.5(
Non-interest Income (%) 68,599 17.68 10.08 -1.23 70.26 27,608 17.18 10.79 -40.64 73.02 28,33215.8312.68-38.4 79.44
Fiduciary Activities (%) 68,601 0.85 2.14 0.00 11.14 27,670 0.85 2.26 0.00 12.21 28,36¢ 0.73 1.97 0.00 10.51

% Life Insurance (%) 68,599 0.47 091 000 4.83 27,608 0.69 1.07 0.00 5.89 28,33z0.74 1.03 0.00 5.69
g 2 Insurance Services (%) 68,599 0.48 132 -0.20 839 27,607 0.46 1.40 -0.12 8.86 28,3310.39 1.25 -0.11 7.89
% % Loans Servicing (%) 68,599 0.39 1.07 -1.03 6.33 27,608 0.39 1.04 -0.60 6.30 28,3320.45 1.20 -1.08 7.02
E < Annuity Sales (%) 7,811 0.12 0.34 0.00 1.78 27,671 0.13 0.35 0.00 1.82 28,37 0.10 0.30 0.00 1.56
§ Securities Brokerage (%) 7,811 0.30 0.68 0.00 3.58 27,664 0.28 0.65 0.00 3.40 28,3640.22 0.54 0.00 2.82
Investment Banking (%) 7,811 0.08 0.30 0.00 1.60 27,678 0.08 0.31 -0.01 1.67 28,37€0.06 0.23 0.00 1.21

= wVenture Capital (%) 68,600 0.00 0.00 0.00 0.00 27,682 0.00 0.00 0.00 0.00 28,3740.00 0.00 0.00 0.00
% ;g Service Charges (%) 68,600 8.23 510 0.00 35.21 27,612 892 5.69 0.00 41.37 28,33€8.72 5.63 0.00 36.31
g g Loan Sales (%) 68,600 1.37 3.16 -1.55 17.40 27,659 1.10 2.62 -4.65 15.03 28,35C 1.77 4.07 -3.96 23.34
z gTrading (%) 68,601 0.00 0.00 0.00 0.00 27,666 0.00 0.02 -0.06 0.13 28,3710.00 0.04 -0.18 0.24
%EOther Assets Sales (%) 68,600 0.12 0.90 -4.42 567 27,627 -0.11 1.65 -8.98 8.46 28,334-1.34 4.71 -27.5 9.84
Other Activities (%) 68,599 4.94 475 -0.17 30.58 27,608 3.66 4.14 -2.79 28.26 28,332 3.09 4.09 -4.96 26.32

% Agricultural Loans (%) 68,583 3.96 8.88 0.00 86.61 27,669 430 9.52 0.00 87.48 28,35¢4.49 9.87 0.00 89.30
3 %C&I Loans (%) 68,583 559 9.81 0.00 5215 27,669 580 9.51 0.00 55.66 28,35¢5.75 9.20 0.00 51.76
E%C0nsumer Loans (%) 68,583 0.47 0.85 0.00 5.28 27,669 0.38 0.73 0.00 4.62 28,35¢ 0.35 0.66 0.00 4.00
g % Financial Institutions Loans (%) 68,583 0.58 1.34 0.00 8.37 27,669 0.57 1.34 0.00 8.67 23,672 0.62 1.52 0.00 9.67
> Other Unsecured Loans (%) 68,583 0.80 1.57 0.00 9.70 27,669 092 182 0.00 11.26 23,67z 0.98 1.92 0.00 12.00

See Table Al for variable definitions.

PANEL C Macroeconomic and State-level indicators

This panel shows the summary statistics of interest rate and the growth mateeoprice index and personal
51 U.S. states during pre, acute and post-crisis periods.

income across

PreCrisis Period

Acute-Crisis Period

Post-Crisis Period

Variable Obs Mean Std. Dev. Min Max Obs Mean Std. Dev. Min Max Obs Mean Std. Dev. Min Max
Interest Rate (%) 18 2.82 166 092 4.98 1.92 1.52 021 432 7 013 0.04 0.06 0.17
Home Price Index Growth (%) 918 1.79 169 -272 111 357 -1.25 217 -12.94 410 357 -0.84 2.01 -11.34 8.19
Income Growth (%) 918 1.47 1.03 -8.05 11.14 357 0.37 2.01 -5.12 8,52 357 0.72 0.99 -4.27 3.88

See Table Al for variable definitions.
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Table Il. Credit Risk Model

This table reports estimations Gfredit Riskmodel (Equation (1)) using quarterly data of 4,0&@-Micro Commercial
Banksand 3,293Micro Commercial Banksluring pre, acute and post-crisis period®n-Micro Commercial Bankare
defined as commercial banks with total assets above $100 milli@neadMicro Commercial Bankare banks with less than
$100 million in total assets. We ullen-performing Loanas ourCredit Riskproxy and regress it on our variables of interest
and a set of control variables, using fixed effect technique.

In columns (1) to (6), we estimate the model Mmm-Micro Commercial Bank§ he first four columns present analysis for
pre-crisis period. Column (1) illustrates the estimatiorCoddit Riskmodel where we regress ti@redit Riskproxy on
Fiduciary Activities Life Insurance Other Insurance Serviceand Loan Servicingwhile controlling for macroeconomics,
state-level and year fixed effect controls, imterest Rate Home Price Growthlncome Growthand year dummies. In
column (2), we add loan portfolio controls, ildnused Commitmentoans SaleLoan Growthand Unsecured Loans
Capital, Spreadand Inefficiencyare introduced to the model in column (8)zeand Log(Age)are included in the fourth
column. In columns (5) and (6), we estimate our model for acutgast-crisis periods, where we includanuity Sales
Securities BrokeragandInvestment BankingVe keep out thénterest Ratdrom the acute-crisis period analysis, due to its
high correlation withincome Growth Finally, columns (7) to (9) display estimations of our modelMacro Commercial
Banksin pre, acute and post-crisis periods, respectively.

All the right-hand-side variables are lagged for one quarter. Year durameiéscluded in the model, but not reported in the
table. See Table Al for variable definitions. Robust z-statistics are reported ithpaesn***, ** and * indicate significance
at 1%, 5% and 10% respectively.

Non-Micro Commercial Banks

Micro Commercial Banks

PreCrisis Acute-Crisis  Post-Crisis PreCrisis  Acute-Crisis Post-Crisis
Variables 1) 2) ®3) 4) (5) 6) (@) 8) 9)

Fiduciary Activities(B1) -0.013**  -0.013** -0.014**  -0.012** -0.076** -0.089*** -0.016 0.078 -0.087
(-2.45) (-2.52) (-2.77) (-2.46) (-2.50) (-2.80) (-1.30) (1.38) (-1.02)
Life Insurance (B2) -0.010* -0.010* -0.012*  -0.011* 0.053** -0.008 0.002 0.025 0.000
(-1.91) (-1.88) (-2.19) (-1.97) (2.02) (-0.23) (0.13) (0.92) (0.01)
Other Insurance Services (B3) -0.008 -0.008 -0.009* -0.009* 0.036 -0.071* -0.013* -0.028 0.003
(-1.54) (-1.54) (-1.80) (-1.77) (1.16) (-1.66) (-1.65) (-1.53) (0.07)
Loans Servicing (B4) 0.005 0.003 0.004 0.003 -0.052 -0.006 0.010 -0.079 0.010
(0.91) (0.64) (0.68) (0.61) (-1.50) (-0.22) (0.72) (-1.16) (0.19)
Annuity Sales (Bs) -0.014 -0.202* -0.031 0.325
(-0.21) (-1.74) (-0.15) (1.22)

SecuritiesBrokerage () -0.059 -0.004 0.045 -0.515%*
(-1.11) (-0.05) (0.33) (-2.87)
Investment Banking (B7) -0.120 0.005 0.010 0.221
(-1.00) (0.03) (0.05) (0.50)

Unused Commitment (Bg) -0.004**  -0.004**  -0.005*** -0.072%** -0.052%** 0.002 -0.045** -0.011
(-2.42) (-2.24) (-2.71) (-5.48) (-3.46) (0.66) (-2.03) (-0.66)
Loans Sale (o) -0.003* -0.002 -0.002 0.000 0.006 -0.004 0.013 0.007
(-1.70) (-1.40) (-1.39) (0.03) (0.64) (-0.74) (0.54) (0.55)

Loan Growth (B10) -0.005***  -0.005***  -0.005*** -0.019*** -0.002 -0.008***  -0.009*** -0.007**
(-8.02) (-8.11) (-7.75) (-8.17) (-0.64) (-10.18) (-3.86) (-2.27)

Unsecured Loans (B11) 0.003** 0.003** 0.002* 0.002 -0.014* 0.006*** -0.004 -0.005
(2.42) (2.50) (1.95) (0.52) (-2.80) (3.20) (-1.05) (-0.92)

Capital (B12) 0.008**  0.008*** -0.058*** -0.218*** -0.001 -0.075*** -0.040
(2.58) (2.71) (-3.02) (-6.47) (-0.08) (-3.50) (-1.33)

Spread (B13) -0.002 0.004 -0.265*** -0.153* -0.024 -0.221%** -0.225%**
(-0.11) (0.25) (-5.09) (-2.51) (-1.64) (-3.84) (-3.11)

Inefficiency (B14) 0.002***  0.003*** 0.013*** 0.005*** 0.003*** 0.005** -0.000
(3.18) (4.34) (8.48) (2.69) (3.87) (2.42) (-0.04)
Size (B1s) 0.124*** 0.102 -1.223%* 0.011 -1.145%** -0.099
(3.76) (0.46) (-3.35) (0.13) (-3.55) (-0.24)

Log(Age) (B1e) 0.123* 5.258** 4.697** 0.322%* 6.128*** 2.951*
(1.81) (8.37) (6.54) (2.95) (5.61) (2.55)

Interest Rate (B17) 0.048**  0.046***  0.045***  (0.035*** 5.887*** 0.024*** 3.160***
(17.88) (16.79) (15.91) (9.93) (7.31) (3.78) (3.16)
Home Price Growth (B1s) -0.021**  -0.019*** -0.018*** -0.017*** -0.139%** 0.016** -0.035***  -0.057*** 0.012
(-7.23) (-6.78) (-6.46) (-6.41) (-12.29) (2.44) (-6.29) (-3.74) (1.49)
Income Growth (B19) 0.010**  0.010***  0.010***  0.010*** -0.065*** 0.006 0.012%** -0.045%** -0.008
(5.05) (5.09) (4.72) (4.89) (-9.79) (0.43) (3.24) (-5.98) (-0.50)

Constant (Bo) 0.100***  0.116***  0.122*** 0.033 0.146 1.129%= 0.031 -3.216%** -1.691%**
(7.77) (8.50) (8.36) (1.24) (1.07) (5.63) (0.33) (-6.00) (-2.74)

Observations 55,947 55,942 55,942 55,942 20,478 21,000 44,988 12,274 11,111
R-squared 0.093 0.098 0.100 0.102 0.206 0.070 0.022 0.071 0.015
Number of Banks 4,092 4,092 4,092 4,092 3,742 3,788 3,293 2,274 2,045
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Table 1ll. Spread Model

This table reports estimations of tBpreadmodel (Equation (2)) using quarterly data of 4,08®-Micro Commercial Banks
and 3,293licro Commercial Banksuring the pre, acute and post-crisis periditsn-Micro Commercial Bankare defined
as commercial banks with total assets above $100 million, whistieas Commercial Bankare banks with less than $100
million in total assets.

We use net interest spread defined as [(total interest income/average tota) easeits)- (total interest expense/aveeag
total interest-bearing liabilities)] as the proxy and regress Ridaciary Activities Life InsuranceOther Insurance Services
Loan ServicingAnnuity SalesSecurities BrokeragandInvestment Banking/hich are scaled by total assets in lieu of total
operating income, while controlling f&dnused Commitmenloan portfolio characteristics (i.eoan Asset RatjdJnsecured
Loans and Non-performing Loar)s capital and liabilities structures (i.€ore Depositsand Capital), other bank-level
heterogeneities (i.eSizeandLog(Age) and finally macroeconomics, state-level and year fixed effect conitelénterest
Rate Home Price Growthincome Growtrand year dummies.

In columns (1) to (3), we study the relationship betw8preadand our variables of interest usihign-Micro Commercial
Bankssample in the pre, acute and post-crisis periods. Columns (4) to (6) displagpalysis foMicro Commercial Banks
during the same study periods. We excléamuity SalesSecurities BrokeragandInvestment Bankinffom our pre-crisis
period analysis due to lack of sufficient observations. Moreover, fordie-arisis period, we keep out thgerest Rate
from our model, due to its high correlation wititome GrowthWe estimate our model using fixed effect technique.

All the right-hand-side variables are lagged for one quarter. Year durareiéscluded in the model, but not reported in the
table. See Table Al for variable definitions. Robust z-statistics are reporteéntheses. ***, ** and * indicate significance
at 1%, 5% and 10% respectively.

Non-Micro Commercial Banks Micro Commercial Banks
PreCrisis Acute-Crisis Post-Crisis PreCrisis Acute-Crisis Post-Crisis
Variables 1) ?3) (5) ) 4) (6)

Fiduciary Activities(o) -0.100 -0.120 -0.089 0.098 0.597* 0.157
(-0.74) (-0.44) (-0.26) (0.58) (2.26) (0.51)

Life Insurance (o) -0.001 0.098 0.022 0.223 -0.009 -0.046
(-0.01) (0.56) (0.14) (2.32) (-0.04) (-0.32)
Other Insurance Servicéss) 0.016 0.422* 0.078 0.755* 0.174 0.055
(0.08) (2.26) (0.50) (2.18) (1.09) (0.36)

Loans Servicing (0.4) 0.101 0.352 -0.332** -0.117 -0.086 -0.238
(0.75) (1.12) (-2.03) (-0.63) (-0.32) (-0.74)
Annuity Sales (as) 0.763 0.288 -1.156 0.107
(1.56) (0.46) (-0.71) (0.10)

SecuritieBrokerage (o) 0.051 -0.636 0.241 -0.525
(0.12) (-0.89) (0.28) (-0.58)

Investment Banking (o7) 0.313 2.705 2.431 -5.238*
(0.43) (2.33) (1.08) (-1.65)
Unused Commitment (og) 0.002 0.010%** -0.006* 0.002 0.005 0.002
(1.03) (3.56) (-1.92) (0.82) (1.20) (0.36)

Loan Asset Ratio (o) 0.018%*** 0.019%** 0.022%** 0.019%** 0.018**= 0.025%*=*
(14.38) (13.00) (15.09) (12.41) (9.94) (12.37)

Unsecured Loans (010) 0.002 -0.004* 0.001 -0.002 0.000 -0.003
(1.01) (-1.96) (0.54) (-1.43) (0.10) (-0.94)

Non-performing Loanga1) -0.005 -0.064*** -0.014** -0.018*** -0.029*** -0.010***
(-0.34) (-14.80) (-4.66) (-3.57) (-4.10) (-2.79)
Core Deposits (0112) 0.006*** 0.003** 0.004** 0.008*** 0.005%* 0.002
(7.55) (2.56) (3.46) (4.82) (2.65) (0.96)
Capital (013) 0.035*** 0.023*** 0.004 0.019%* 0.018** 0.006
(7.88) (4.37) (0.76) (3.69) (2.13) (0.63)

Size (0t14) -0.191 % -0.063 -0.444%= -0.421 %= -0.192 -1.016%*
(-4.56) (-0.64) (-4.44) (-5.84) (-1.39) (-4.19)

Log(Age) (01s) 0.648%*= -1.124%* 1.897%* 0.442%* -0.904*** 2.211%=
(8.46) (-7.30) (16.07) (4.25) (-3.12) (10.59)

Interest Rate (016) -0.080*** 3.040%** -0.035*** 3747+
(-21.86) (19.54) (-7.87) (15.13)

Home Price Growth (047) 0.027*** 0.009*** 0.007*** 0.025%** 0.008* 0.011%=
(8.71) (3.45) (6.03) (5.13) (1.68) (6.68)

Income Growth (og) -0.010%** -0.017%* -0.010*** -0.009*** -0.014%= -0.015%*
(-6.55) (-8.68) (-3.05) (-5.30) (-5.90) (-2.86)

Constant () -0.112%* -0.011 0.299%* -0.665%* 0.248 -1.609%+*
(-3.42) (-0.17) (5.14) (-7.69) (1.21) (-4.97)

Observations 55,945 20,517 21,024 44,989 12,277 11,122
R-squared 0.219 0.123 0.271 0.168 0.093 0.242
Number of Banks 4,092 3,742 3,788 3,293 2,272 2,046
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Table IV.Loan Composition Model

This table reports estimations of thean Compositiormodel (Equation (3)) using quarterly data of 4,09@n-Micro
Commercial Bankand 3,294Vlicro Commercial Bankduring the pre, acute and post-crisis peridém-Micro Commercial
Banksare defined as commercial banks with total assets above $ll@hmithereasvlicro Commercial Banksire banks
with less than $100 million in total assets.

We use the share of loans not secured by real estate in total loans@p@utisiecured Loansas the proxy and regressoit
Fiduciary Activities Life Insurance Other Insurance Servicesoan Servicing Annuity SalesSecurities Brokeragand
Investment Bankingcaled by total operating income, while controlling for capitalldities structures (i.eCore Deposits
and Capita), other bank-level heterogeneities (Séze and Log(Aggpnd finally macroeconomics, state-level and year fixed
effect controls, i.elnterest RateHome Price Growthincome Growthand year dummies.

In columns (1) to (3), we study the relationship betwdasecured Loansind our variables of interest usithgpn-Micro
Commercial Banksample in the pre, acute and post-crisis periods. Columns (4) to (6) displanalysis forMicro
Commercial Banksluring the same study periods. We exclédaauity SalesSecurities BrokeragandInvestment Banking
from our pre-crisis period analysis due to lack of sufficient obsenmt\be also keep out tHeterest Ratédrom our acute-
crisis analysis, due to its high correlation witkome GrowthWe estimate our model using fixed effect technique.

All the right-hand-side variables are lagged for one quarter. Year durareiéscluded in the model, but not reported in the
table. See Table Al for variable definitions. Robust z-statistics are reportedrithpaes. ***, ** and * indicate significance
at 1%, 5% and 10% respectively.

Non-Micro Commercial Banks Micro Commercial Banks
PreCrisis Acute-Crisis Post-Crisis PreCrisis Acute-Crisis Post-Crisis
Variables 1) ) ?3) 4) (5) (6)
Fiduciary Activities(31) 0.221* -0.135* -0.082 -0.012 0.045 -0.052
(2.09) (-1.94) (-1.22) (-0.11) (0.26) (-0.42)
Life Insurance (5,) -0.009 -0.049 0.000 0.039 -0.051 -0.013
(-0.13) (-1.11) (0.00) (0.52) (-0.86) (-0.23)
Other Insurance Services (83) -0.041 -0.061 0.095** 0.122 -0.068 0.039
(-0.59) (-0.97) (2.14) (1.05) (-0.87) (0.56)
Loans Servicing (84) 0.070 0.008 -0.037 -0.038 0.046 0.054
(0.84) (0.09) (-0.62) (-0.37) (0.41) (0.45)
Annuity Sales (8s) 0.182 0.267* -0.437 -0.202
(1.24) (1.69) (-1.54) (-0.41)
SecuritiesBrokerage (8¢) -0.082 -0.065 -0.063 -0.025
(-0.72) (-0.46) (-0.35) (-0.07)
Investment Banking (87) -0.164 0.383 -0.244 0.214
(-0.45) (0.56) (-0.70) (0.40)
Core Deposits (8g) -0.013 0.014 -0.002 -0.002 -0.027%** -0.001
(-1.05) (1.29) (-0.23) (-0.24) (-2.69) (-0.07)
Capital (3g) 0.177%** 0.060 0.077* -0.089 -0.121 0.137**
(2.60) (1.58) (1.66) (-1.53) (-0.93) (2.00)
Size (810) 3.116%** 1.156* 1.333** -3.663*** -3.722** 1.293
(4.90) (1.94) (2.51) (-4.54) (-2.04) (1.25)
Log(Age) (811) 4.943%* 4.367** 3.230%* 2.023** 3.611%* 3.546**
(4.56) (2.83) (3.06) (2.57) (3.01) (2.37)
Interest Rate (81) -0.284*+* -6.800*** 0.463** 3.067
(-6.10) (-4.38) (10.36) (1.32)
Home Price Growth (813) -0.008 0.038* -0.016 -0.043 -0.000 0.029*
(-0.21) (1.73) (-1.47) (-1.07) (-0.01) (1.65)
Income Growth (314) 0.041* 0.052** 0.012 0.024 -0.035 0.051
(2.90) (3.23) (0.27) (1.33) (-1.54) (0.99)
Constant (8¢) -4.917*** -2.675*** -2.731%** -1.511 -1.513 4.894***
(-10.39) (-7.87) (-8.81) (-1.59) (-0.68) (3.83)
Observations 55,947 20,483 21,006 45,014 12,283 11,119
R-squared 0.030 0.010 0.009 0.026 0.019 0.006
Number of Banks 4,092 3,742 3,789 3,294 2,275 2,046
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Table V.Cost Complementarities Analysis

This table reports Cost Complementarities analysis (Equation (4)), between the skiptexpandingiorrinterest income
activities and loans (secured and unsecured loans (Y1 & Y2)itwo andNon-Micro Commercial Bankacross pre, acute
and post-crisis perioddicro Commercial Bankare defined as banks with less than $100 million in total a$éetsMicro
Commercial Bankare commercial banks with total assets above $100 million.

The first two columns present the analysis for KMuoe-Micro Commercial Bankand columns (3) and (4) exhibit the results
for Micro Commercial BanksColumns (1) and (3) display the necessary condition for the exisi€nost complementarities
between thenonrinterest income activities and secured or unsecured loans. In coluinaedZ4) the measure of cost
complementarities are illustrated. See Table Al for variable definitions.

Non-Micro Commercial Banks Micro Commercial Banks
NC_PCC(Yi, Y5) PCC(Yi, Y5) NC_PCC(Yi, Y5) PCC(Yi, Y5)

) 2 3 4
2 Secured Loans (Y1) -0.0043 0.0000 -0.0028 0.0000
o
g
o Unsecured Loans (Y2) -0.0a14 0.0000 -0.0a10 0.0000
:% Secured Loans (Y1) -0.0087 0.0000 -0.0031 ---*
G
g
§ Unsecured Loans (Y2) 0.0008 0.0000 -0.0a10 ¥
j% Secured Loans (Y1) -0.0229 0.0000 -0.0001 0.0000
.
J2
o Unsecured Loans (Y2) 0.0005 0.0000 -0.0a18 --*

* We do not report the measure of cost complementarity, since we ahtaigative elasticity of total costs to either loans or
nortinterest income activities.
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