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ABSTRACT OF THE DISSERTATION
The Effect of Off-Site Examination:
A Natural Experiment After COVID-19
by
Whan Kyu Shin
Doctor of Business Administration in Finance
Washington University in St. Louis, 2022

Professor Taylor Begley, Chair

| examine the effectiveness of off-site bank examinations by using the natural experiment
during COVID-19. Exploiting the difference in the amount of soft information and in the effect
of the change to off-site examination between the banks far from the supervisory field office and
those near the field office, | find that distant banks increase asset risk regarding RWA to asset
ratio and become less conservative in anticipating or preparing for future losses from loan
portfolios. | also show that distant banks that adjust the loan portfolio to be riskier are less
profitable, and the effect is prominent among the less-capitalized banks. My findings suggest that
on-site examination plays a vital role in preventing banks from taking more risk in their asset

portfolios.
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1 Introduction

Supervision involves monitoring and oversight of banks, including evaluating banks’ risk
management processes, assessing corporate governance and internal controls, and identifying
risks to a bank’s continued financial health and viability — and critically, taking action to ensure
that banks remediate deficiencies identified through supervisory reviews (Eisenbach et al., 2017).
However, supervision is not free. It is costly to hire and operate supervisory personnel and to
conduct periodic on-site examinations. Therefore, the goal of supervisory policy has been to
obtain the maximum effect with the minimum cost.!

As the improvement in technology has allowed more remote or contactless activities in
everyday life, financial supervisory activities have moved toward off-site thanks to the
technology while achieving more effective monitoring and reducing the cost of in-person
examinations. Over the past few years, some exam procedures, such as reviewing reports and
policy documents, have been carried out in supervisors’ offices to save travel time and expense
and reduce the impact on an institution’s regular business operations.? On the other hand, there
may be core elements of on-site examinations that cannot be replicated by an off-site exam

which may have consequences for the effectiveness of bank supervision.

! Recently many researchers have studied on the financial supervision — separate from regulation — to understand
how the supervision work. The various subjects cover the financial supervisory system and structure (Fraccaroli,
Sowerbutts and Whitworth, 2020; Gopalan, Kalda, and Manela, 2021), the incentive of supervisors (Kalmenovitz,
2020; Shive and Forster, 2017; Kisin and Manela, 2018), and the effectiveness of supervision (Hirtle, Kovner, and
Plosser, 2020; Kandrac and Schlusche, 2021). In addition, others focus on the efficacy of individual supervisory
tools, such as examination (Delis and Staikouras, 2011; Rezende and Wu, 2014; Passalacqua et al., 2020). For
further prior work on financial supervision, see Hirtle (2020) which provides a good review of the economics
literature on micro-prudential bank supervision. Another good review for supervision is Masciandaro and Quintyn
(2016).

2 Board of Governors of the Federal Reserve System, November, 2020, Supervision and Regulation Report. In
practice, for instance, FDIC conducted an average of 64% of consumer compliance examinations and 44% of
prudential examinations off-site in 2019 (McWilliams, 2019). Eisenbach et al. (2017) also point out the trend
showing the fraction of on-site hours spent by supervisors, which was about 55 percent in 2014 compared with
roughly 90 percent in the ten years prior.
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Little is known about whether the examiners are on-site or not has a different effect on
the risk-taking behavior of banks because it had been so obvious to conduct the on-site
examination, especially when it was a safety and soundness examination.® But the outbreak of
COVID-19 has added urgency to investigate if the effects are different between on-site and off-

site examinations.

| show that on-site examination affects a bank’s risk-taking behavior differently than off-
site inspection. | provide evidence that following the change to off-site examination, banks
increase the risk in their assets. Specifically, 1 find banks raise the riskiness of their loan

portfolios after the examiners stop visiting their premises.

The on-site examination is an essential component of supervision among a number of
tools that supervisors have. By the applicable laws, all the banks operating in the U.S. must
undergo on-site safety and soundness examinations every 12 or 18 months.* An examination is a
process of confirming that there is no illegal practice in the bank operation, that the guidelines of
the supervisory authority are satisfied, and that risk factors in the overall process of a bank’s
business are managed properly by the bank management (Eisenbach et al., 2017). During the
exam, examiners collect as much information as they can on top of the periodic report offered by
the bank. In addition, the fact that examiners regularly visit and inspect the banks and the fact
that the bankers who do not comply with regulations are subject to enforcement actions prevent

banks from taking on fraudulent practices and excessive risk.

However, whether and to what degree off-site examination is effective or has a different

impact on bank behavior is ultimately an empirical question. On the one hand, by taking

% Some compliance examinations are conducted off-site, if necessary.
412 U.S.C. §1820(d).
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advantage of the situation where examiners do not come to the bank, bankers may take more
risks without supervisory intervention. On the other hand, anticipating more risk-taking of the
bank, supervisors use their discretion to restrain banks from taking too much risk or even make
them take fewer risks. Lastly, advances in technology may make off-site exams indistinguishable

from on-site exams, resulting in no significant change in bank behavior.

To investigate how the presence of examiners on bank premises affects bank behavior, |
exploit the fact that all bank examinations were switched to off-site due to COVID-19.° A simple
comparison before and after the change is not enough to find the causal inference of the effect of
the change in exam methods on bank behavior since there is a challenge of omitted variables bias
that stems from the inability to control perfectly for macroeconomic conditions with a simple
comparison. | mitigate the problem by exploiting the difference in the effect of the change to off-
site examination between the banks located far from the supervisory field office and those are

nearby the field office.

It is not easy for examiners to inspect banks that are far away. The loan portfolio of a
nearby bank has borrowers that are familiar with supervisors. Soft information about local
economic conditions helps examiners evaluate the asset quality of nearby banks more precisely
and confidently. However, unlike a nearby bank, a distant bank’s assets consist of unfamiliar
borrowers with different credit market conditions. Therefore, it is more difficult to assess the

asset quality of distant banks even before the change to an off-site exam. Losing various

> FRS Conducting Offsite Bank Examinations, available at
https://www.communitybankingconnections.org/articles/2020/i2/conducting-offsite-bank-examinations.

OCC Minutes of the Meeting of the Mutual Savings Association Advisory Committee, April 21, 2020, available at
https://www.occ.gov/topics/supervision-and-examination/bank-management/mutual-savings-associations/msaac-
minutes-04-21-2020.pdf.

FDIC Announces Steps to Protect Banks and Consumers and to Continue Operations, available at
https://www.fdic.gov/news/press-releases/2020/pr20029.html.
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information, including soft information, that examiners could collect during the on-site
examination and analyzing only hard information that banks provide will put the examiner in
even a tighter spot. To the extent that examiners struggle with a lack of information, this change
can be considered as weakening the intensity of examination from the banks’ point of view. |
exploit differential distance between the banks and the field office, which empirically captures
the relative difference in the amount of soft information that examiners possess during the off-
site examination. | set 20 miles to distinguish between nearby and distant banks and use a
difference-in-difference estimation framework to examine the effect of the off-site inspection on

a bank’s risk-taking behavior.

It is worth noting that | use only small national banks supervised by OCC to conduct the
primary analysis of the effectiveness of off-site examination. Concentrating on national banks
allows me to rule out the possibility of frequent change in proximity to the closest supervisor,
which happens under the Alternate Examination Programs.® Since large banks are supervised by
separate departments and have a presence of on-site examiners, there is not much variation in the
distance among large banks. Thus, I examine small banks which are located at various distances
from the field office and best capture the relative difference in the amounts of soft information in
my empirical design. In addition, it is appropriate to investigate small banks that invest in more

soft information-oriented loans in order to study the effect of switching to off-site examination.

My main finding is that distant banks increase the risk in their asset portfolio relative to

nearby banks following the change to off-site examination. They have higher risk weighted asset

& Alternate Examination Programs assign state-chartered commercial banks to fixed 12-month or 18-month rotations
between state and federal supervisors. The rotation involves state regulators and the Federal Deposit Insurance
Corporation for nonmember banks and state regulators and the Federal Reserve for state member banks of the
Federal Reserve System (Agarwal et al., 2014).
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(RWA) ratios relative to nearby banks from the quarter right after the supervisors turn to off-site
examinations in the first quarter of 2020. This increase in risk is economically significant as it
corresponds to about 5 percent of the sample mean. Since | find no change in the level of capital
or assets, the increase in the risk of the distant banks comes from the adjustment in their asset
portfolios, not from the change in their leverage. Although it is not obvious whether the banks
will alter their portfolios given the temporary nature of the shock, they change the composition
of assets in response to the shifting to the off-site exam. In sum, | find that banks wishing to
increase risk when the supervisors have limited access to soft information do so on the asset side

of the balance sheet rather than altering their capital structure.

| also investigate how distant banks alter their riskiness in assets. | find that the distant
banks substitute towards riskier lending while maintaining the riskiness of securities following
the switch to off-site examination. They have about 5 percent higher RWA of loans to lagged
asset ratio relative to nearby banks, and the average risk weight of loans in distant banks is about
4 percent higher than that of nearby banks. The results imply that although the aggregate portion

of loans decreases, distant banks tend to invest more in riskier loans as safer loans are repaid.

Next, | find distant banks become less conservative in preparing for future losses after the
shift to off-site examination. Compared with nearby banks, distant banks do not increase loan
loss provisions (LLP), which represents how banks consider future risk in their loan portfolios,
corresponding with increased risk; on the contrary, they decrease LLP dramatically. The drop in

LLP corresponds to more than 40 percent of the sample mean.

Finally, I show the performance after the change in exam method is systematically

different among banks with different distances from the supervisor. | find that distant banks who



adjust their loan portfolio to be riskier become less profitable after the change in examination
method. ROE with the lagged book equity of distant banks is 20 percent lower than that of
nearby banks after the switch to the off-site examination, and the effect begins two quarters after

the change.

Under my research design, | interpret the coefficient of estimation as a reflection of the
bank’s response to the switch to off-site examination. A simultaneous shift in economic
conditions and the corresponding change in credit demand could negate this interpretation. Thus,
in addition to including bank fixed effect and quarter fixed effect, | exploit HMDA data as a
control variable to minimize this concern. Specifically, | use the dollar amount of mortgage loan
applications in the county where the bank headquarters locate to control the variation in credit
demand. My results are robust to an alternative specification with a control variable. | also
perform sensitivity analysis with different distances between banks and the OCC field office. |
use 10 and 30 miles to distinguish between distant and nearby banks and the log of distance
instead of binary variables in my estimation. | find the results are robust and have similar

economic magnitude and statistical significance in every alternative regression estimation.

My work has important meaning to supervisors and policymakers. It shows the presence
of examiners at banks has a significant effect on the risk-taking behavior of banks. To my best
knowledge, this is the first paper that exploits the switch to off-site examination and studies the
consequent effects on bank behavior. In addition, the results imply that established rapport with
supervisors helps banks to be self-disciplined when there is an exogenous shock to supervisory
intensity. Lastly, it is worth mentioning that the results are the effects of temporary changes,
which both supervisors and bankers anticipate to be restored shortly. Therefore, my findings are

the minimum boundary of the effects of changing to off-site examination.
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This paper is closely related to Gopalan, Kalda, and Manela (2021), who document the
effect of the closure of OCC field offices on banks’ risk-taking. They find that the banks actively
increase their leverage and likelihood of failure following the closure. Their work and mine are
similar in that both examine changes in bank behavior after the distance to supervisors increases.
However, they focus on the effect on financial risk, which is on the liability side of the balance

sheet. In contrast, | emphasize the effect on the composition of assets and the riskiness of banks.

My paper is connected to several strands of literature. First, this study contributes to the
emerging literature on the effect of bank supervision — separate from regulation — on bank
lending and performance. Prior work has shown that the level of supervision is associated with
bank-level outcomes such as credit growth, risk-taking, and performance in various settings.
Agarwal et al. (2014) document that the leniency of state regulators is related to higher failure
rates and lower repayment rates of government assistance funds. Kandrac and Schlusche (2021)
use relocation of the supervisory district and find that banks with less supervisory oversight take
additional risk in the form of risky loans, faster asset growth, and a greater reliance on low-
quality capital, resulting in higher banks’ odds of failure. Gopalan, Kalda, and Manela (2021)
show that, following the closure of the OCC field office, the banks they previously supervised
distribute cash to their shareholders, increase their leverage, and increase their likelihood of
failure more than similar banks at the same time and place. Hirtle, Kovner, and Plosser (2020)
exploit the fact that supervisors spend more time at the largest banks in a district. They find that
increased supervisory attention induces banks to hold less risky loan portfolios, be less volatile,
and be less sensitive to industry downturns, but not to have lower growth or profitability. Granja
and Leuz (2020) show that, after the extinction of the OTS, former OTS banks face stringent

supervision from OCC and FDIC and increase the total amount of small business loan
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originations by roughly 10% relative to the period before the OTS extinction. My work
contributes to the literature by exploiting a universal change in how supervisors conduct
examinations and investigating the effect of having more or less information about supervised

banks on their performance and risk-taking behavior.

Others focus particularly on examination and sanction to investigate the efficacy of
supervision. Delis and Staikouras (2011) compare cross-country data of on-site examination and
sanction and show an inverted U-shaped relationship between on-site audits and bank risk, while
the relationship between sanctions and risk appears to be linear and negative. Rezende and Wu
(2014) investigate how the frequency of on-site safety and soundness examinations affects the
performance of commercial banks in the U.S. and find that more frequent examinations improve
bank profitability by reducing loan losses. More recently, Passalacqua et al. (2020) use
randomized bank inspection data from the Bank of Italy and show that inspected banks are more
likely to reclassify loans as non-performing after an audit. They also find that the reclassification
of loans leads to a temporary contraction in lending by a credit cut to underperforming firms.
While prior work examines the effect of examination or enforcement actions, little is known
about how the presence of examiners affects the risk-taking behavior of banks. The existing
literature has not distinguished between on-site and off-site examination, so it has not examined
how the examiner’s presence on its premise affects the bank’s behavior. To the best of my
knowledge, my paper is the first in this area that studies the effect of the examiner’s presence on
banks’ risk-taking and performance and identifies a difference between on-site and off-site
examinations. By investigating what social losses would be caused by trying to reduce the
expense related to examinations, my work directly links both sides of cost and benefit of banking

supervision.



This work is also related to the literature that studies the effect of supervisory proximity
on the regulated entity. Gopalan, Kalda, and Manela (2021) show that the effects of OCC office
closure on bank risk-taking are more substantial when the corresponding increase in physical
distance and the driving time between banks and their supervisory offices are larger, which
means that supervisory proximity is a channel that these effects operate. Wilson and Veuger
(2017) exploit exogenous variation in distance between banks and regulators and find that banks
located at a greater distance from regulatory field offices face significantly higher administrative
costs. Kedia and Rajgopal (2011) use distance as a proxy for firms’ information about SEC
enforcement and find that firms located closer to the SEC are less likely to restate their financial
statements. Exploiting the natural experiment generated by COVID-19, my work complements
these studies by showing on-site examination, at which the distance between supervisors and

banks is zero, can be used to restrain excessive risk-taking of distant banks.

The rest of the paper is organized as follows. Section 2 describes the examination process
and develops hypotheses to test. Section 3 describes my empirical strategy and outlines empirical
design. Section 4 presents my data and summary statistics. Section 5 reports my main empirical

results and robustness tests. Section 6 concludes.



2 Institutional Background and Empirical Predictions

2.1 Institutional Background: What Do Examiners Do?

As | mentioned above, supervisors conduct full-scope safety and soundness examinations
for all U.S. banks annually (every 18 months if a bank has assets less than $500 million and a
non-stressed CAMELS rating). The examination is a fundamental element of banking
supervision. Examiners evaluate bank activities and management processes to ensure that banks
operate in a safe and sound manner, do not take excessive risks, and comply with laws and

regulations.

The examination, which plays such an important part, is based on being on-site.
Examiners perform their roles on the premises of the bank through the process of reviewing the
documents, observing the process, and interviewing the bankers. The examination takes several
months from the initiation to enforcement decisions and orders, but examiners obtain a deep
understanding of the bank’s characteristics during the examination process.” And also, they build
a solid relationship with bankers that helps mitigate the risk-loving attitude of bankers, resulting

in more disciplined behavior.

Turning our attention to the specific work of the examiners allows us to see if there is a
special function that only on-site examination can perform. While the safety and soundness exam
focus on the competence of bank management, quality of bank assets, and compliance with
banking regulations, the review of loan quality is the main task of the inspection process. What

examiners do during the inspection in order to evaluate the quality of loan portfolios is review

7 Berger and Davies (1998) argue that the main purpose of bank examinations is information acquisition about a
bank’s risk exposures and financial condition.
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sampled loan files, discuss with officers, and assign appropriate classification, which is an
expression of different degrees of a common factor, risk of nonpayment.® After reviewing the
loan files, examiners often downgrade, rather than upgrade, the classification of any credits that

the bank misclassified.

Ideally, to complete the loan reclassification, examiners must know as much about
borrowers as the bank’s loan officers do.® Admittedly, it is impossible for examiners, who spend
a relatively short examination period, to acquire the same level of information as loan officers
who have built long-term relationships with the borrowers and have sufficient private
information — soft information — on them. Even though there must be an information gap
between examiners and loan officers, examiners put their best effort into collecting as much
information as they can by thoroughly reviewing the loan files and meticulously discussing

individual loans with loan officers.

From the perspective of examiners, it is not easy to detect or identify bad loans when the
loans have good figures, or hard information, but have weaknesses in the borrower’s ability or
willingness to repay the debt considering soft information. Figure 1 illustrates what type of loans
need examiners’ attention. Loans in cell (2) and (4), which have bad signals in the hard

information dimension, will be classified systematically regardless of having good or bad signals

8 Examiners assign classifications to loans based upon the degree of risk and the likelihood of orderly repayment,
and their effect on a bank’s safety and soundness. The credit that exhibits potential weaknesses are categorized as
“special mention,” while those that exhibit well-defined weaknesses and a distinct possibility of loss are assigned to
the more general category of “classified.” The term “classified” is subdivided into more specific subcategories
ranging from least to most severe: “substandard,”, “doubtful,” and “loss.” (Commercial Bank Examination Manual,
2011)

% The evaluation of each credit and the assignment of quality ratings of credit should be based upon the
fundamentals of the particular credit, including, at a minimum, the overall financial condition and resources of the
borrower; the credit history of the borrower; the borrower’s or principal’s character; the purpose of the credit
relative to the source of repayment; and the types of secondary sources of repayment available, such as guarantor
support and the collateral’s value and cash flow (Commercial Bank Examination Manual, 2011).
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Figure 1. Classification of Loans by Hard and Soft Information Dimensions

Hard Information
Good Bad
. Good @ 2)
Soft Information
! Bad @) @)

Loans with bad signals in the hard information dimension will be classified systematically regardless of signals in
the soft information dimension (loans in cell (2) and (4)). Loans with good signals in both hard and soft information
dimensions will be considered good loans (loans in cell (1). What needs examiners’ attention are loans in cell (3),
which cannot be detected by an automated loan review system, so examiners should reclassify them manually by
judging the information acquired during the exam.

in the soft information dimension, whereas loans in cell (1) will be assigned to “Pass” grade.
Loans in cell (3) are not distinguished by an automated loan review system that uses hard
information. Examiners should reclassify them manually by judging the information acquired
during the exam. Whether or not the loan in this category can be reclassified depends on whether

the examiners can collect sufficient information, especially soft information.

There are at least two factors about which examiners would like to have precise soft
information: the true credit profile and condition of the borrower and the strength of the local
economy. Specifically, soft information on the local economy is the context of economic
conditions that affect the repayment of bank loans. The information can be gathered from what
examiners see and hear while being on premise and conversations with loan officers or local
people. For example, by observing how many people are walking and shopping on the main
street or in the mall, examiners can know the vibe of the local area, which one cannot feel
without being there. However, unless the examiner has private information about individual
borrowers because of the existing rapport or relationship with them, it is nearly impossible for

the examiner to know about the borrowers’ inherent characters, even during the on-site

12



examination. Therefore, in general, the difference in information obtainable by inspectors due to
the change in inspection methods is limited to the soft information about the local economy and
loan officers, which in turn is used to judge the ability and willingness of repayment of
individual borrowers. Examiners evaluate the riskiness of loans with the information provided by
loan officers as well as with soft information on local economic conditions while considering the

reliability of information offered.

Before COVID-19, when on-site examinations were conducted, the information gap
between banks and examiners could be significantly reduced during the exam. There were fewer
problems in evaluating the riskiness of loans due to in-person communication between loan
officers and examiners and a better understanding of the local economy witnessed with their own
eyes. However, the switch to off-site examination has deteriorated the capability of examiners to
achieve their goals in reviewing the quality of loan portfolios. Online communication presents
challenges to collecting high-quality soft information without loss of information, and it is
limited to know the condition of the local economy where distant banks are located without

being there.

2.2 Empirical Predictions

Since the shift to the off-site examination will deteriorate the capability of examiners in
collecting soft information and assessing the quality of bank assets, banks may exploit the
limited performance of examiners and the information gap with the following change in their
behavior. Banks with higher leverage than average firms have an incentive to take more risk due

to limited liability when there is no intervention by supervisors.

13



First, the off-site examination may lead banks to have more risk in their loan portfolios.
As a bank misses the opportunities to have more in-person interactions, which help them become
disciplined, the chance to mitigate the risk-loving attitude of bankers decreases. In addition, the
lack of soft information makes examiners difficult to downgrade loans during the exam. Since
they rely more on hard information than before, the chance to have more problem loans and
recognize losses or expenses from reclassification gets smaller. With anticipating their capital

will not be reduced after the exam, banks would afford more risk in their assets.

Second, the off-site examination may induce banks to have less loan loss provisions. The
same logic applies here. As they become less conservative and seek more risk in their loans,
banks may reduce the loan loss provisions, which measures how conservative the banks are.
Also, just as examiners have difficulty in reclassifying loans without soft information, they
cannot force banks to have more provisions because they do not thoroughly understand the
bank’s loan portfolio. Therefore, banks would reduce their loan loss provisions following the

change in the exam method.
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3  Empirical Strategy and Design

Before the pandemic, testing the hypotheses developed above was very challenging.
Identifying the different effects of on-site and off-site examinations on bank behavior was
impossible because no exams were performed 100 percent off-site. Although an ideal setting for
the study would be investigating the banks that get the examination at the same time with similar
asset size, financials, risk appetite, and location of similar economic conditions, except on-site
and off-site, the COVID-19 pandemic created a natural experiment with a sufficient set-up to

evaluate the different effects of on-site and off-site examinations.

Due to the outbreak of COVID-19, all the on-site examination processes of federal
supervisors switched to off-site. It was a decision of federal supervisors and had nothing to do
with any other economic factors that could affect the bank’s behavior. Hence, it mitigates the
concern of endogeneity in the treatment of the test. Although the shift to off-site examination is
applied to all banks irrespective of any pre-pandemic conditions, the effect of the change on the
amount of soft information that could be collected during the exam is different among banks. In

other words, examiners’ ability to collect and act on soft information differs across banks.

From the standpoint of examiners, the amount of soft information they have before and
after on-site examinations changes subject to distance from the field office of supervisors. Figure
2 illustrates an example. Examiners have more soft information about the local economy
surrounding their field office. Hence, they have more soft information on near banks than on
distant ones before the examinations. However, for examiners to fully perform the

reclassification of credit and achieve the purpose of safety and soundness examination, they must
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Figure 2. Amount of Soft Information That Examiners Have Before and After On-Site Examinations
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This illustration shows that examiners have more soft information on near banks than on distant banks before the
examination. They need to obtain sufficient (i.e., 100% in the illustration) soft information during the exam in both
cases to accomplish the reclassification of credit completely. After the inspection is over and the examiners return to
their offices, the soft information about the bank the examiners keep will decrease as time goes by. The soft
information of distant banks which are not familiar to examiners will be reduced quickly. This process of collecting
and forgetting soft information is repeated with the on-site examination cycle.

be able to obtain sufficient soft information during the exam. After the inspection is over and the
examiners return to their offices, the soft information about the bank the examiners keep will
decrease as time goes by.'® The soft information of distant banks which are not familiar to
examiners will be reduced more quickly. The whole process of collecting and forgetting soft
information is repeated with the cycle of on-site examination performed once a year. However,
after the shift to off-site examination, as mentioned above, examiners cannot obtain sufficient
soft information due to a lack of communication with the bank or a lack of understanding of the

local economy. The amount of soft information the examiner gets will not be abundant enough

10 To have concrete understanding on the characteristic of soft information in literature, see Liberti and Petersen
(2019).
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relative to when they conduct the on-site exam, and, in the worst case, it will be close to the pre-

inspection level.

Therefore, shifting the examination off-site has a more significant effect on distant banks
than at nearby banks with which examiners are already familiar with the local economic
conditions. | exploit this differential effect as a variation in the right-hand side variable to
mitigate the concern of omitted variables bias and test how the off-site examination affects bank

behavior.

More formally, | use a difference-in-difference estimation framework. In my analysis, |

estimate the following bank-level OLS regressions over the period from June 30, 2018, to

September 30, 2021

6
Y;t = &; + a; + Distance; + Z Q; + f(Distance; * Q_g) + y(Distance; * Q_s)
t=—6
+ n(Distance; * Q_,) + 0(Distance; * Q_3) + A(Distance; * Q_,)

+ v(Distance; * Q,) + é(Distance; * Q1) + m(Distance; * Q4,)
+ p(Distance; * Q.3) + @ (Distance; * Q,4) + Y(Distance; * Q,s)
+ w(Distance; * Qug) + X; ¢ + € ¢
in which Yit is a bank-level outcome variable of interest measured for bank i in quarter t.
The primary independent variable is the indicator variable, Distance;, which takes a value of one
for a bank i located more than 20 miles farther away from the nearest field office and zero
otherwise.!* In my analysis, Distancei captures the relative difference in the amount of soft

information that examiners possess during the off-site examination. Qt is a dummy variable that

takes a value of one in the t quarters before and after the quarter at which supervisors switched to

11 replace the 20 miles with 10 miles and 30 miles for robustness check. More detail about the robustness check
will be discussed in later section.
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off-site examination and zero otherwise. Since the transition to off-site examination took place in
the first quarter of 2020, | set Q-1, which is the fourth quarter of 2019, as the baseline quarter in
my analysis. In the later part, when | interpret the regression results, 1 will pay no attention to the
coefficient of Distancej * Qo to account for the possible abnormal figures due to the pandemic
and the mixed types of examination conducted in the first quarter of 2020. Xi: is the control
variable that includes only one variable: the dollar amount of mortgage loan applications of the
county where the bank i’s headquarter is located at quarter t. | include bank fixed effects, ai, to
ensure that the estimation is not biased due to heterogeneity across banks and calendar-quarter
fixed effects, at, to capture country-wide factors affecting outcome variables. Standard errors are
clustered at the bank level to account for correlations within the bank over time and winsorize

continuous variables at the 1% and 99" percentiles.

It is worth noting the regression specification that allows looking at the time before and
after the change to off-site examination on a quarterly basis. The specification, broken down by
quarters, enables me to test my hypotheses and understand the effect of the off-site exam more

granularly by allowing me to see at what time after the change the effect begins to appear.
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4  Data and Summary Statistics

4.1 Data

First, 1 focus on the OCC-supervised national banks in my analysis. These banks are
supervised solely by the OCC, unlike state-chartered banks supervised by the state banking
supervisor as well as a designated federal supervisor. Concentration on national banks allows me
to rule out the frequent change in proximity to the closest supervisor, which happens under the

Alternate Examination Programs.

In addition, it is worth noting that I use only small banks to conduct the primary analysis
of comparing the effectiveness of on-site and off-site examinations. In the case of large banks,
supervisors pay great attention to them due to their huge impact on the economy. Supervisors
have a presence on-site at the large banks to develop a good understanding of the banks’ risk-
taking and risk management; identify the risks; and determine the adequacy of bank systems and
controls to measure, monitor, and manage these risks.? Therefore, there is not much variation in
the distance across large banks. A good reason to focus on small banks is that the critical
difference between on-site and off-site examinations is the lack of soft information during off-
site inspection. In other words, studying how the shift to off-site examination affects banks’
behavior is equivalent to studying how the lack of soft information affects banks’ behavior. Prior
works show that small banks are better able to collect and act on soft information than large
banks (Berger et al., 2005) and that empowering loan officers increases their effort in producing

and using soft information in their lending decisions (Liberti, 2018). Therefore, it is appropriate

120CC, September, 2019, Comptroller’s Handbook — Bank Supervision Process.
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to investigate small banks that invest in more soft information-oriented loans in order to study

the effect of switching to off-site examination.

To pin down my analysis to small banks, as explained above, | exclude banks supervised
by Large Bank Supervision offices or Midsize Bank Supervision offices® and restrict the asset
size of banks to $10 billion during my sample period of Q3 of 2018 to Q3 of 2021. Additionally,
since my primary analysis pays attention to the lending behavior of banks, I rule out banks with
no loans on their balance sheets. Also, | exclude banks involved in mergers and acquisitions and
failed or newly founded banks during the sample period as well because they may have different
incentives in their behavior.! Lastly, | eliminate the banks whose assigned OCC field offices
were closed or moved according to the assigning method between each bank and field office,

which will be explained later.

Next, | construct a dataset of the OCC field office from Q3 of 2018 to Q3 of 2021. |
collect the current lists and addresses of offices from the OCC website and use the
WayBackMachine website archiving services provided by archive.org to obtain the historical
information on changes and moves of the field office locations from cached versions of the OCC
website. During the sample period, the total number of offices reduced from 66 to 57 due to the
closure of the office. In addition, some offices are very close to each other or even in the same
building — i.e., Western District Main Office and Denver Field Office. After | exclude both cases
from my sample, | use only 55 field offices in the sample. Table Al in the Appendix lists the

OCC field offices used in my analysis, and Figure 3 shows how the offices are geographically

13 Midsize Bank Supervision office is responsible for banks that present unique supervisory challenges based on
size, complexity and/or product line, but which are not part of the OCC’s large bank program.

141 compare the lists of banks in Call Report database in each quarter to check whether banks are failed or newly
found during the sample period. For banks involved in M&A, | hand-collect the information of acquirer and
acquiree from Federal Financial Institutions Examination Council (FFIEC) website.
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Figure 3. Geographical Distribution of OCC Field Offices and Banks

Blue circles represent the OCC field offices in the sample. The size of the circle indicates the number of banks that
are closest to and supervised by the office. Red circles represent the headquarter of banks in the sample.

dispersed.

To calculate the physical distance between banks and the OCC field office, | follow
Gopalan et al. (2021), which assume each bank is supervised by the nearest field office to its
headquarters. | obtain addresses for bank headquarters from the OCC’s financial institution lists.
| use the Texas A&M University geocoding service to convert addresses to geographical
coordinates and calculate the shortest distance between each bank and the nearest field office.

Figure 3 shows how the offices and the banks are geographically dispersed.

The primary source of bank-level data is the Reports of Condition and Income (Call

Reports) and Uniform Bank Performance Reports (UBPRs) obtained from the Federal Financial
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Institutions Examination Council (FFIEC) Central Data Repository’s Public Data Distribution
website. My dependent variables include the following: (1) RWA, measured as risk weighted
assets scaled by lagged total assets; (2) TierlCap, measured as risk-based Tierl capital ratio; (3)
Loans, measured as net loans and leases scaled by lagged total assets; (4) Avg.RW, weighted
average risk weight of asset components; (5) LLP, measured as provision for loan and lease
losses scaled by lagged book equity; (6) NI, measured as net income scaled by lagged book

equity.®®

Lastly, I obtain the county-level control variable, the dollar amount of mortgage loan
applications data collected under the Home Mortgage Disclosure Act (HMDA). HMDA records
the vast majority of home mortgage applications in the United States. | use the dollar amount of

mortgage applications as a proxy for credit demand in the counties where banks are located.®

4.2  Summary Statistics

Panel (a) of Table 1 reports summary statistics for entire banks in the sample. The unit of
observation is bank-quarter, and all variables are winsorized at 1 and 99 percent levels. The
average total asset of sample banks is $488 million, and 60 percent of assets are loans. The
average RWA is 64 percent of its assets, which is 80 percent of it comes from loans. The
performance measures of banks, such as NPL, NCO, and NI ratios, are consistent with the

samples from prior work in the literature.

15 For LLP and NI, in order to consider the seasonal effect, | add up the values of the previous four quarters. For
example, LLP value for Q4 of 2019 is the sum of provision for loan and lease losses from Q1 to Q4 of 2019 divided
by the average book equity from Q4 of 2018 to Q3 of 2019.

16 Since the data is disclosed annual basis, | divide the amount by four to transform it into quarterly data. Because
the data for year 2021 is not disclosed yet, | put the same numbers of year 2020.
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Panel (b) of Table 1 shows summary statistics before the shift to off-site examinations for
banks located within 20 miles and farther than 20 miles from the field office separately and
compares statistics of those two categories of banks. To verify that these groups are balanced, 1
perform Welch’s t-test for differences in means. The difference in means between the two groups
is statistically significantly different from zero in most outcome variables except the weighted
average risk weight of securities and unused commitments, LLP, and NCO. Some notable
differences include distant banks are typically smaller and have slightly higher Tierl capital
ratios, lower loans to asset ratios, and lower RWA to asset ratios. However, since my empirical
approach focuses on the treatment effects and estimates the difference between distant and
nearby banks, the statistical difference in the outcome variables poses no critical problem as long
as a parallel pre-treatment trend exists. As my regression specification allows me to analyze the
result on a quarterly basis, | can show that there exists a parallel pre-trend in outcome variables,

as exhibited in Figure 4.
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Table 1. Summary Statistics

This table presents summary statistics for the main variables. Panel A reports summary statistics for the entire sample of banks supervised by OCC with total
assets less than $10 billion. The unit of observation is bank-quarter (2018 Q3 — 2021 Q3). Book equity over total assets (TA) is a non-regulatory capital ratio.
Tier 1 Capital over risk weighted assets (RWA) is the tier 1 risk-based capital ratio. Total capital over RWA is the total risk-based capital ratio. RWA over
lagged TA is the ratio of risk weighted assets for any given bank-quarter to total assets for the previous bank-quarter. Cash over lagged TA is the ratio of cash
and cash equivalent for any given bank-quarter to total assets for the previous bank-quarter. Loans over lagged TA is the ratio of net loans and leases for any
given bank-quarter to total assets for the previous bank-quarter. Securities over lagged TA is the ratio of securities for any given bank-quarter to total assets for
the previous bank-quarter. Unused commitment (UC) over lagged TA is the ratio of unused commitments for any given bank-quarter to total assets for the
previous bank-quarter. RWA of loans over lagged TA is the ratio of risk weighted assets of loans for any given bank-quarter to total assets for the previous bank-
quarter. RWA of securities over lagged TA is the ratio of risk weighted assets of securities for any given bank-quarter to total assets for the previous bank-
quarter. RWA of UC over lagged TA is the ratio of risk weighted assets of unused commitments for any given bank-quarter to total assets for the previous bank-
quarter. Weighted average risk weight of loans is the average risk of loans, calculated by RWA of loans over the amount of loans. Weighted average risk weight
of securities is the average risk of securities, calculated by RWA of securities over the amount of securities. Weighted average risk weight of UC is the average
risk of unused commitments, calculated by RWA of unused commitments over the amount of unused commitments. Loan loss provisions (LLP) over lagged
book equity is the proportion of banks’ loan loss provisioning expense to previous quarter equity. Net income (NI) over lagged book equity is the proportion of
banks’ net income to the previous quarter equity. For LLP ratio and NI ratio, in order to consider the seasonal effect, | add up the values of the previous four
quarters and divide them by the average book equity of the last four quarters from the previous quarter. Non-performing loans (NPL) over lagged TA is the
proportion of banks’ non-performing loans to the previous quarter gross loans. Net charge-offs (NCO) over lagged book equity is the proportion of banks’ net
charge-offs to the previous quarter book equity. All variables are winsorized at a 1 percent level. Panel B compares sample means between banks located within
20 miles from the OCC field office and banks located farther than 20 miles from the OCC field office before the shift to off-site examinations. I perform Welch’s

t-test for differences in means.

Panel A. Summary Statistics for Whole Sample

N Mean SD Min 25% Med 75% Max
Total Assets (TA) ($000s) 7,007 488,007 681,847 23,628 123,649 250,548 530,881 4,097,668
Loans and Leases ($000s) 7,007 314,707 485,884 7,633 64,276 145,348 340,268 2,922,220
Book Equity ($000s) 7,007 53,490 74,342 2,536 14,341 28,895 56,755 450,725
Risk Weighted Assets (RWA) ($000) 5,547 345,849 527,486 10,720 72,219 158,939 372,344 3,198,762
Book Equity / TA 7,007 11.609 3.198 7.018 9.492 10.966 12.835 27.641
Tier 1 Capital / RWA 5,547 19.040 8.054 10.310 13.890 16.610 21.360 53.663
Total Capital / RWA 5,647 20.170 8.042 11.430 15.040 17.730 22.500 54.852
RWA / Lagged TA 5,547 64.200 15.321 25.390 53.880 65.630 75.180 95.970
Cash / Lagged TA 7,007 12.671 10.394 1.135 5.002 9.654 17.247 54.052
Loans/ Lagged TA 7,007 60.160 18.004 13.510 49.430 62.240 73.610 93.891
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N Mean SD Min 25% Med 75% Max
Securities / Lagged TA 7,007 23.325 17.396 0.000 9.699 20.067 33.537 73.639
Unused Commitment (UC) / Lagged TA 5,244 2.599 2.118 0.026 1.035 2.104 3.572 10.191
RWA of Loans /Lagged TA 5,712 51.710 16.563 10.040 41.300 53.330 63.660 85.822
RWA of Securities /Lagged TA 5,712 4.892 4.354 0.000 1.558 3.833 7.064 21.834
RWA of UC /Lagged TA 5,712 2.503 2.105 0.029 0.949 1.982 3.502 10.117
Weighted Average Risk Weight of Loans 5,712 82.780 10.065 51.320 77.300 83.790 89.820 100.000
Weighted Average Risk Weight of Securities 5,569 21.600 10.844 0.000 17.630 20.000 24.060 74.180
Weighted Average Risk Weight of UC 5,244 92.610 20.245 0.000 99.020 100.000 100.000 122.840
LLP / Lagged Book Equity 7,007 1.249 1.744 -1.421 0.131 0.718 1.677 9.528
Net Income / Lagged Book Equity 7,007 10.007 5.618 -7.960 6.710 9.735 12.927 26.783
NPL / Lagged Loans 7,007 0.761 1.057 0.000 0.080 0.410 1.052 4.856
NCO / Lagged Book Equity 7,007 0.628 1.384 -1.528 0.000 0.151 0.706 7.635
Distance (miles) 539 73.192 52.334 0.713 37.138 63.513 101.927 246.969
Panel B. Comparison for Banks Between Within and Farther than 20 Miles from Field Office Before Shifting to Off-Site Examination
Within 20 Miles Farther than 20 Miles
N Mean SD N Mean SD Difference P-value
Total Assets (TA) ($000s) 534 727,955 962,672 2700 382,146 519,510 -345,809 0.000
Loans and Leases ($000s) 534 517,524 679,792 2700 249,594 386,395 -267,930 0.000
Book Equity ($000s) 534 80,567 102,016 2700 43,686 60,665 -36,881 0.000
Risk Weighted Assets (RWA) ($000) 534 546,825 741,712 2700 266,782 402,894 -280,043 0.000
Book Equity / TA 534 12.295 3.862 2700 11.859 3.132 -0.436 0.014
Tier 1 Capital / RWA 534 17.680 7.672 2700 19.620 8.155 1.940 0.000
Total Capital / RWA 534 18.780 7.672 2700 20.740 8.146 1.960 0.000
RWA / Lagged TA 534 72.260 13.872 2700 64.730 15.404 -7.530 0.000
Cash / Lagged TA 534 11.615 10.146 2700 10.026 8.592 -1.589 0.001
Loans/ Lagged TA 534 70.550 15.550 2700 60.350 17.788 -10.200 0.000
Securities / Lagged TA 534 13.837 12.666 2700 24.790 16.954 10.953 0.000
UC/ Lagged TA 534 3.386 2.272 2700 2.427 2.062 -0.959 0.000
RWA of Loans /Lagged TA 534 60.950 15.075 2700 51.620 16.599 -9.330 0.000
RWA of Securities /Lagged TA 534 2.994 3.424 2700 5.389 4.385 2.395 0.000
RWA of UC /Lagged TA 522 3.242 2.300 2700 2.345 2.053 -0.897 0.000
Weighted Average Risk Weight of Loans 534 85.270 10.766 2700 84.270 9.383 -1.000 0.045
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Within 20 Miles

Farther than 20 Miles

N Mean SD N Mean SD Difference P-value
Weighted Average Risk Weight of Securities 503 21.070 12.991 2652 21.390 9.925 0.320 0.605
Weighted Average Risk Weight of UC 522 93.840 14,707 2443 92.640 20.856 -1.200 0.119
LLP / Lagged Book Equity 534 1.084 1.887 2700 1.081 1.572 -0.003 0.968
Net Income / Lagged Book Equity 534 9.190 6.791 2700 10.521 5.217 1.331 0.000
NPL / Lagged Loans 534 0.585 0.849 2700 0.822 1.007 0.631 0.000
NCO / Lagged Book Equity 534 0.722 1.719 2700 0.687 1.385 -0.035 0.660
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Figure 4. Trends of Difference in Selected Outcome Variables Between Distant and Nearby Banks
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These figures plot the estimates from regressions of bank outcome variables on a Distance indicator, a dummy
variable indicating the distant bank group. | include bank and quarter fixed effects. Standard errors are clustered at
the bank level. Note that | normalize at time Q.1 so that all coefficients represent the differences in outcomes relative
to the quarter before the change to off-site examination. In panel (a), the outcome variable is the amount of RWA
scaled by lagged total assets. In panel (b), the outcome variable is the amount of loans scaled by lagged total assets.
In panel (c), the outcome variable is the amount of securities scaled by lagged total assets. In panel (d), the outcome
variable is the amount of RWA of loans scaled by lagged total assets. In panel (e), the outcome variable is the
average risk weights of individual loans. In panel (f), the outcome variable is the amount of loan loss provisions
scaled by lagged book equity. In panel (g), the outcome variable is the amount of net income scaled by lagged book
equity. For a full description of the empirical equation, refer to the equation in section 3. Data comes from the
bank’s balance sheet (Call reports).
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5 Results

5.1 Main Results

| estimate the regression model to find what effect the change to off-site examination has
on bank behavior. Column (1) in Table 2 presents my main finding that distant banks tend to
have more risk in their asset portfolio than near banks. They have higher RWA ratios from the
quarter after the examiners turn to off-site examinations in the first quarter of 2020. For instance,
the estimate of coefficient at Q+1 suggests that in the second quarter of 2020, after the
supervisors switched the way banks were examined, banks located farther than 20 miles away
from the field office (hereinafter referred to as “Distant Banks”) has 3.470 percentage points
higher RWA to lagged total asset ratio than banks located within 20 miles from the field office
(hereinafter referred to as “Nearby Banks”). This increase in risk is economically significant as it
corresponds to 5.4 percent of the sample mean of 62.4 percent. The effect sustains to the end of

the sample period and ranges from 3.133 to 3.735 percentage points.

Column (2) and (3) show that the increase in the ratio comes from the change in RWAs,
not the change in the level of assets. Instead of adding more risk by expanding assets, distant
banks raise their riskiness of assets by adjusting the composition of asset portfolios and
maintaining the relative size of their assets compared to nearby banks. In the second quarter of
2020, right after the change in exam method, Distant Banks have 4.5 percent more RWA in
terms of dollar amount relative to Nearby Banks. The effect increases up to 7.2 percent at the end

of the sample period.
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Table 2. Effect of Off-site Examinations on Bank Assets

This table reports difference-in-differences regression estimates of the effect of off-site examinations on bank assets
in each quarter from Qs to Q+s With the base of Q.;. Distance_20 is an indicator variable that takes a value of one for
a bank located more than 20 miles farther away from the nearest field office and zero otherwise. RWA over lagged
total assets (TA) is the ratio of risk weighted assets of loans for any given bank-quarter to total assets for the
previous bank-quarter. In(RWA) is the logarithm of the amount of RWA. In(TotalAsset) is the logarithm of the
amount of total assets. Standard errors are clustered at the bank level, and t-statistics are reported in parentheses. *,
** and *** represent significance at 10, 5, and 1% level, respectively.

o) (2) 2
kw4 In(RwA4) In(TotalAsset)
LaggedTA " L oraeee
_ 0.771 0.027 0.012
Distance_20 X Q- (0.907) (1.028) (0.558)
_ 0.725 0.022 0.028
Distance 20 x Qs (0.953) (1.080) (1.437)
_ -0.410 0.016 0.021
Distance_20 x Q.4 (-0.594) (0.987) (1.384)
_ -0.548 0.012 0.015*
Distance_20 x Q3 (-0.878) (1.131) (1.845)
_ -0.154 0.008 0.004
Distance 20 x Q. (-0.307) (1.106) (0.606)
_ -0.297 -0.010 -0.006
Distance_20 x Qo (-0.452) (-0.813) (-0.895)
- 3.470*** 0.045** -0.019
Distance_20 x Q1 (3.866) (2.396) (-1.442)
. 3.496*** 0.049** -0.019
Distance 20 x Q42 (3.070) (2.367) (-1.203)
- 3.343*** 0.051** -0.011
Distance_20 X Qs (2.672) (2.031) (-0.676)
) 3.735%** 0.070** -0.007
Distance_20 X Q4 (2.643) (2.218) (-0.314)
- 3.217** 0.072** -0.009
Distance_20 x Q45 (2.236) (2.150) (-0.367)
_ 3.133** 0.072** -0.010
Distance_20 x Q+¢ (2.178) (2.156) (-0.379)
Bank FE Yes Yes Yes
Quarter FE Yes Yes Yes
Observations 5,547 5,547 7,007
Within R? 0.0173 0.0099 0.0041

Becoming less conservative, the distant banks adjust their asset portfolio to exploit the
temporarily weakened capability of examiners to reclassify individual loans and the relatively

more increased gap in information between supervisors and banks induced by the change in
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examination methods. Without sufficient information to assess the quality of individual loans,
examiners have less confidence or hesitate to reclassify the loans. If they do not reclassify as
many loans as they have done before the shift to the off-site exam, problem loans and losses or
expenses from reclassification will not be recognized in the banks’ book. As a result, banks
anticipate fewer capital losses from getting an examination and believe that they can afford more

risk in their asset portfolios when the inspection is conducted off-site.'’

Another way to utilize information asymmetry is to make the capital structure more
levered. A recent study by Gopalan et al. (2021) shows that the banks actively increase their
leverage by distributing cash to shareholders after the closure of OCC’s field offices. They
document that the supervisory proximity — which affects information asymmetry between the
bank and its supervisor — is a channel through which the effects operate. It is worth examining if
the change in examination method and the resultant lack of soft information affect the capital

levels. Unlike their findings, my work does not show that banks deliberately distribute capital.

As seen in Column (1) and (3) of Table 3, however, | find that distant banks mostly
maintain the level of regulatory capital. Since the distant banks increase their RWAs and keep
the level of capital, the regulatory capital ratios — which are reciprocal to the leverage ratio —
automatically decrease. The estimates reported in Column (2) and (4) suggest that Distant Banks

have 0.552 to 0.984 percentage points lower Tier 1 capital ratio and 0.605 to 1.046 percentage

17" Alternative explanation for the result of increasing risk is moral hazard. When bankers have more information
than supervisors do, and if that information is hard to be verified, moral hazard leads bankers to take more risk in
order to take advantage of the situation. In a broad sense, it is consistent with the large literature starting from Jensen
and Meckling (1976) that explains asset-substitution moral hazard between principal and agents. However, the
moral hazard is not a main driver of the result. If it is the case, the effect of the switch to off-site exam should be
larger with less capitalized banks because those banks have stronger incentive to move their assets to riskier side.
But, in unreported regression estimates using sub-samples with total capital ratios below the first quartile, I do not
find any stronger effect on risk taking behavior in terms of RWAs. This infers that, as Besanko and Kanatas (1996)
state, rather than mitigates risk by solving asset substitution moral hazard, more capital reduces the incentive of bank
manager to put their best effort in risk management and make banks riskier than before.
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Table 3. Effect of Off-site Examinations on Bank Regulatory Capitals

This table reports difference-in-differences regression estimates of the effect of off-site examinations on bank
regulatory capitals in each quarter from Q.s to Q+s with the base of Q.;. Distance_20 is an indicator variable that
takes a value of one for a bank located more than 20 miles farther away from the nearest field office and zero
otherwise. In(TierlCap) is the logarithm of the amount of tier 1 capital. Tier 1 Capital over risk weighted assets
(RWA) is the tier 1 risk-based capital ratio. In(TotCap) is the logarithm of the amount of total capital. Total capital
over RWA is the total risk-based capital ratio. Standard errors are clustered at the bank level, and t-statistics are
reported in parentheses. *, **, and *** represent significance at 10, 5, and 1% level, respectively.

1) ) 3) (4)
In(Tier1Cap) L;};’i&p In(TotCap) T;;f:p
. 0.012 20.387 0.011 0413
Distance_20 x Qs (0.667) (-0.899) (0.631) (-0.942)
. 0.008 0422 0.008 -0.429
Distance_20x Q.s (0.473) (-1.164) (0.469) (-1.153)
. 0.011 10.087 0.011 -0.086
Distance_20 x Q-4 (0.871) (-0.259) (0.903) (-0.248)
. 0.005 0.219 0.005 -0.225
Distance_20 x Qs (0.565) (-1.003) (0.561) (-1.007)
. 0.010%* 10.109 0.010%* 0116
Distance_20 x Q-2 (1.996) (-0.604) (2.068) (-0.643)
. 0.006 0.293 0.011 0.287
Distance_20x Qo (1.492) (1.564) (1.318) (1.529)
. 0.004 10.620%* 0.018 0.653%*+
Distance_20 x Q.1 (0.535) (-2.507) (1.365) (-2.629)
. 0.002 0,552+ 0.017 -0.605%*
Distance_20 x Q2 (0.193) (-1.954) (0.970) (-2.119)
. -0.013 -0.900%* 0.007 10,954+
Distance_20 x Q2 (-0.946) (-2.532) (0.321) (-2.655)
. -0.012 10.922%* 0.023 -0.989%*+
Distance_20 x Q-4 (-0.681) (-2.432) (0.800) (-2.580)
. 0016 10.984%* 0.027 -1.046%*
Distance_20 x Qs (-0.757) (-2.280) (0.855) (-2.391)
. 0012 10.939%* 0.032 -1.000%*
Distance_20 x Qs (-0.557) (-2.080) (0.963) (-2.194)
Bank FE Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes
Observations 7,007 5,547 5,547 5,547
Within R2 0.0027 0.0061 0.0019 0.0067

points lower total capital ratio relative to Nearby Banks after the supervisory change to off-site

examination. Those effects are about 3 to 5 percent of the average value of regulatory capital
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ratios of sample banks.

The distant banks sustain the level of capital because changing capital is costly,
especially when they expect the change in the examination method is temporary. In Gopalan et
al. (2021), the closure of field offices is a permanent change to supervised banks. There is no
possibility that the closed office will reopen and supervises banks again in the near future. With
that permanent change, Gopalan et al. (2021) find that leverage increases around one year after
closure and remains elevated for four years. However, the change in the way the examination is
conducted is sudden and unexpected to banks, and, in the case of the pandemic with COVID-19,
it is hard to anticipate when to be reverted for both banks and supervisors. Therefore, distant
banks would not distribute their capital, for example, by increasing dividends, which is very
difficult to be reduced in the future. Instead, they take an easier way to exploit the increase in the
information gap by changing the composition of the asset portfolio and increasing the riskiness
of the left-hand side of their balance sheets. To put it another way, in response to the temporary
information asymmetry, the distant banks have more asset risk relative to the prior equilibrium

backed by their capital when they undergo on-site examination.

| also examine how distant banks alter the composition of their asset portfolios to achieve
their goal of having more risks. Table 4 reports coefficients for regressions that estimate the
effect of off-site examinations on selective bank asset composition. Among various asset items, |
chose cash, loans, and securities that cover more than 95 percent of bank assets on average.
Column (1) shows that there is no significant change in cash portion among sample banks,
whereas Column (2) and (3) demonstrate that banks adjust the proportion of loans and securities
of their asset portfolio differently. Column (2) and (3) suggest that, although the timing differs,

Distant Banks have 1.264 to 2.832 percentage points fewer loans to lagged asset ratio and 1.037
33



Table 4. Effect of Off-site Examinations on Bank Asset Composition

This table reports difference-in-differences regression estimates of the effect of off-site examinations on bank asset
composition in each quarter from Q.s to Q. with the base of Q.;. Distance_20 is an indicator variable that takes a
value of one for a bank located more than 20 miles farther away from the nearest field office and zero otherwise.
Cash over lagged TA is the ratio of cash and cash equivalent for any given bank-quarter to total assets for the
previous bank-quarter. Loans over lagged TA is the ratio of net loans and leases for any given bank-quarter to total
assets for the previous bank-quarter. Securities over lagged TA is the ratio of securities for any given bank-quarter to
total assets for the previous bank-quarter. Standard errors are clustered at the bank level, and t-statistics are reported
in parentheses. *, **, and *** represent significance at 10, 5, and 1% level, respectively.

1) 2 3)
Cash Loans Securities
LaggedTA LaggedTA LaggedTA
. 20453 0.743 20.351
Distance_20 x Qs (-0.498) (0.671) (-0.530)
. 0.813 0.636 -0.007
Distance_20 x Qs (0.956) (0.690) (-0.011)
. 0.513 -0.623 0.156
Distance_20 x Q4 (0.763) (-0.812) (0.331)
. 0.210 -0.245 0.169
Distance_20x Q.2 (0.287) (-0.383) (0.432)
. 0.028 0.031 0.204
Distance_20 x Q.. (0.050) (0.059) (0.817)
. 0.020 -0.179 :0.139
Distance_20 x Qo (0.029) (-0.349) (-0.324)
. 0.215 11.975%* 1.037%
Distance_20 x Q. (0.227) (-2.451) (2.040)
. 0.294 -1.004 1.446%
Distance_20x Q.2 (0.318) (-1.319) (2.495)
. 0.108 -1.264% 2.176%%*
Distance_20 x Q (0.113) (-1.663) (3.039)
. -0.343 -2.830%%% 3.21g%**
Distance_20 x Q-4 (-0.350) (~2.966) (4.420)
. -1.310 -1.051 3.415%%
Distance_20 x Qs (-1.283) (-1.158) (4.216)
. -1.783* -0.899 3.492% %+
Distance_20 x Qs (-1.763) (-0.978) (4.311)
Bank FE Yes Yes Yes
Quarter FE Yes Yes Yes
Observations 7,007 7,007 7,007
Within R? 0.0027 0.0060 0.0158

to 3.492 percentage points more securities to lagged asset ratio than Nearby Banks following the

change of exam methods. Reducing loans and raising securities seems like banks are trying to
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have safer asset portfolios by decreasing risky loans and increasing safe securities — e.g.,
government related securities and MBSs. When | examine the RWA of asset components,

however, | find the RWA of loans actually increases after the shift to off-site examination.

Table 5 reports estimates of how much distant banks change their riskiness in their loans
and securities. Column (1) suggests that Distant banks have 2.688 to 3.863 percentage points
higher RWA of loans to lagged asset ratio than Nearby Banks after the change in exam methods.
The economic magnitude of the effect is 4.5 to 6.4 percent of the sample mean. Even though
distant banks have fewer loans, they have greater RWA of loans due to a higher weighted
average of risk weight. In other words, a $1 loan in distant banks is riskier than a $1 loan in
nearby banks. Column (2) shows that the average risk weight of loans in Distant banks is 2.984
to 3.905 percentage points higher relative to Nearby Banks. As seen in Column (3) and (4) of
Table 5, however, the RWA of securities of Distant Banks stays on the same level because of the
lower average risk weight, although they increase the proportion of securities in their asset
portfolios following the switch to the off-site exam. Overall, the results suggest that even though
the aggregate portion of loans decreases, distant banks add risky loans to their portfolio as safe

loans are repaid.

Next, | examine if distant banks build up more loan loss provisions (LLP) corresponding
with increased riskiness in their loan portfolios. Column (1) of Table 6 shows that distant banks
decrease LLP relative to nearby banks following the change in examination method. Distant
banks have 0.369 to 0.595 percentage points lower LLP to lagged book equity ratio than Nearby
Banks right after the shift to off-site examination. The drop in the LLP ratio is economically
significant as it corresponds to up to 47.64 percent of the sample mean of 1.249 percent. | find

that although the effect sustains a relatively short period of time, the magnitude is huge. Since
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Table 5. Effect of Off-site Examinations on Riskiness of Asset Composition

This table reports difference-in-differences regression estimates of the effect of off-site examinations on the
riskiness of asset composition in each quarter from Q.s to Qs with the base of Q.;. Distance 20 is an indicator
variable that takes a value of one for a bank located more than 20 miles farther away from the nearest field office
and zero otherwise. RWA of loans over lagged TA is the ratio of risk weighted assets of loans for any given bank-
quarter to total assets for the previous bank-quarter. Average risk weight of loans is calculated by RWA of loans
over the amount of loans. RWA of securities over lagged TA is the ratio of risk weighted assets of securities for any
given bank-quarter to total assets for the previous bank-quarter. Average risk weight of securities is calculated by
RWA of securities over the amount of securities. Standard errors are clustered at the bank level, and t-statistics are
reported in parentheses. *, **, and *** represent significance at 10, 5, and 1% level, respectively. Since some banks
are only required to submit the schedule RC-R2 semiannually, | use the latest reported values for banks at Q-z, Qo,

Q+2, Q+4, and Q+6.

(1) 2 3) 4
RWA(Loans) RWA(Sec.)
W Avg.RW(Loans) m Avg.RW(Sec.)
. 0.836 0175 0.088 0.591
Distance_20 x Qs (0.827) (-0.509) (0.813) (0.694)
. 0.600 10,262 0.012 0.028
Distance_20 x Qs (0.702) (-0.850) (0.122) (0.039)
. -0.440 10283 10.067 0.098
Distance_20 x Q-4 (-0.625) (-0.907) (-0.665) (0.141)
. 10,265 10199 10.059 0.383
Distance_20 x Qs (-0.423) (-1.086) (-0.796) (0.575)
. 0211 -0.037 10,045 0118
Distance_20 x Q-2 (-0.366) (-0.206) (-0.625) (-0.326)
. 0.314 0.033 -0.065 -0.597
Distance_20 x Qo (1.435) (0.305) (-1.156) (-1.638)
. 3.200%%* 3,389+ 10028 11.485
Distance_20x Qu (3.942) (2.826) (-0.208) (-1512)
. 3.863%** 3.516%*+ 0.041 -1.928*
Distance_20x Q- (3.785) (2.847) (0.290) (-1.827)
. 2.688** 3.710%%+ 0.261 1678
Distance_20 x Q (2.284) (3.418) (1.452) (-1.435)
. 3.001%* 3.905%+* 0.266 -2.767%
Distance_20 x Q-4 (2.433) (3.424) (1.294) (-1.761)
. 2.775%* 2.963%* 0.393 -3.246%
Distance_20 x Qs (2.018) (2.335) (1.290) (-1.651)
. 3.049%* 2.984%* 0.404 -3.263*
Distance_20x Qs (2.193) (2.435) (1.388) (-1.651)
Bank FE Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes
Observations 5,712 5,712 5,712 5,569
Within R? 0.0158 0.0302 0.0033 0.0121
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Table 6. Effect of Off-site Examinations on Loan Loss Provision

This table reports difference-in-differences regression estimates of the effect of off-site examinations on bank loan
loss provisions in each quarter from Qs to Qs with the base of Q.. Distance_20 is an indicator variable that takes a
value of one for a bank located more than 20 miles farther away from the nearest field office and zero otherwise.
Loan loss provisions (LLP) over lagged book equity is the proportion of banks’ loan loss provisioning expense to
previous quarter equity. For Column (2) and (3), | divide the sample banks into two groups with the median of tierl
capital ratio and report regression estimates separately. Standard errors are clustered at the bank level, and t-statistics
are reported in parentheses. *, **, and *** represent significance at 10, 5, and 1% level, respectively.

1) 2 3)
LLP
LLP L dBE
LaggedBE ag99¢
Higher Tierl Ratio Lower Tierl Ratio
. 0.050 20.340 0.310
Distance_20x Q.s (0.294) (-1.424) (1.295)
. 10,039 10.348 0.149
Distance_20x Q.s (-0.202) (-1.287) (0.562)
_ 0,026 10.346 0.178
Distance_20 x Q-4 (-0.139) (-1.403) (0.661)
. 0,037 -0.291 0.125
Distance_20 x Qs (-0.208) (-1.346) (0.488)
. -0.061 -0.070 0.073
Distance_20x Q-2 (-0.435) (-0.355) (-0.377)
. 10,199 0.021 -0.300%%*
Distance_20x Qo (-2.792) (-0.261) (-2.948)
. 10.369%%* 0.005 L0.550%%*
Distance_20x Qu (-2.796) (0.039) (-2.927)
_ 0,505 -0.254 0,681+
Distance_20 x Q2 (-2.679) (-1.629) (-2.004)
_ 0.427 -0.198 10.369
Distance_20x Qs (-1.630) (-0.846) (-0.934)
_ 0.234 0.278 -0.030
Distance_20x Q4 (-0.894) (-1.274) (-0.076)
. 0.131 -0.405* 0.159
Distance_20x Qs (-0.557) (-1.840) (0.437)
. 0.077 10.289 0.363
Distance_20x Qss (0.393) (-1.366) (1.230)
Bank FE Yes Yes Yes
Quarter FE Yes Yes Yes
Observations 7,007 3,510 3,497
Within R? 0.0043 0.0028 0.0100

LLP measures how banks consider future risk in their loan portfolios, the results suggest that

examinations without in-person interaction make banks less conservative in terms of cumulating
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buffer for future loss. The results also suggest that banks take advantage of the situation that
examiners have less quality soft information without being at the premise of banks. In addition,
the estimates in Column (2) and (3) show that the effects are prominent for the less-capitalized
banks but not for the well-capitalized banks. Overall, less-capitalized banks tend to exploit the
change in exam methods and be less conservative in preparing for future losses in order to

support the current, short-term profits and not to breach the minimum level of capital ratio.

| also find that distant banks who adjust their loan portfolio to be riskier have poor
performance with regard to profitability after the change in examination method. The estimates
in Column (1) of Table 7 show that net income scaled by lagged book equity of Distant Banks is
0.887 to 2.179 percentage points lower than Nearby Banks, and the effect begins two quarters
after the switch to the off-site exam. Since the economic magnitude of the effect is more than 20
percent of the sample mean, the results suggest that the change in exam method significantly
affects the performance of banks that have a weak link with their supervisors. Like in the
analysis of LLP, I divide the sample into well-capitalized and less-capitalized groups and run
regressions. The estimates in Column (2) and (3) suggest that the poor performance due to the
change in exam method is noticeable only for the less-capitalized banks. The low capital ratio
reflects the poor performance of the banks in the past, and the poor performance stems from the
inferior human resources or management. Thus, if the banks increase risk in their asset portfolios
more than they can deal with, they show low profitability due to the lack of capability to manage
their risk properly. It is consistent with the bad management hypothesis in Berger and DeYoung

(1997) in a broad sense.
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Table 7. Effect of Off-site Examinations on Net Income

This table reports difference-in-differences regression estimates of the effect of off-site examinations on bank net
income in each quarter from Q. to Q.¢ with the base of Q... Distance_20 is an indicator variable that takes a value of
one for a bank located more than 20 miles farther away from the nearest field office and zero otherwise. Net income
(NI) over lagged book equity is the proportion of banks’ net income to previous quarter equity. For Column (2) and
(3), I divide the sample banks into two groups with the median of tierl capital ratio and report regression estimates
separately. Standard errors are clustered at the bank level, and t-statistics are reported in parentheses. *, **, and ***
represent significance at 10, 5, and 1% level, respectively.

1) 2 3)
NI
NI L dBE
LaggedBE ag99¢
Higher Tierl Ratio Lower Tierl Ratio

. 20,633 1.610% 20.057
Distance_20x Q.s (-1.246) (-1.701) (-0.103)

. 0.766* 1,207 10,460
Distance_20x Q.s (-1.653) (-1.810) (-0.831)

_ 10.631 -1.004 0.427
Distance_20x Q4 (-1.446) (-1.435) (-0.771)

. 10.293 -0.158 0.411
Distance_20x Q- (-0.861) (-0.487) (-0.742)

_ -0.207 0.019 0.353
Distance_20x Q-2 (-0.671) (0.066) (-0.637)

. 0.100 0.344 0,033
Distance_20x Qo (0.704) (1.498) (-0.059)

. 10.249 0.614 0.601
Distance_20x Qu (-0.708) (1.562) (-1.248)

_ 0.887%* 0.281 1.468%%
Distance_20 X Q-2 (-2.000) (0.502) (-2.650)

. 1,687 -0.557 2,195
Distance_20 x Q- (-3.428) (-0.820) (-3.963)

. 2,179 -1.104 2501k
Distance_20 x Q-4 (-4.056) (-1.313) (-4.550)

. 2,175 -1.458 2,074
Distance_20x Qs (-3.902) (-1.416) (-4.104)

. 2,071 % -1.841% 1,826
Distance_20x Qss (-3.644) (-1.791) (-3.297)
Bank FE Yes Yes Yes
Quarter FE Yes Yes Yes
Observations 7,007 3,510 3,497
Within R? 0.0150 0.0128 0.0210
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5.2  Additional Analyses

So far, | have documented the effect of turning to off-site examination on banks’ risk-
taking behavior, especially in observable risk, i.e., RWAs. For the next part, | conduct an
additional analysis that shows how the change in exam method has an impact on unobservable
risk. It is important to know about unobservable risk because the risk weight provides limited
information for examiners to assess the riskiness of loans. For example, a 100 percent risk
weight of a loan means that a bank must have 8 percent of the loan as capital to have that loan in
its portfolio. It contains no more information about the riskiness of the loan. With the same 100
percent risk weight, one loan can be delinquent in three months, while the other can be repaid
without any problem. Loan officers who initiate the loan, monitor the borrower, and have more
soft information about the borrower have an informational advantage relative to examiners. The
change to off-site examination deteriorates the capability of examiners to distinguish the good
and bad loans in terms of unobservable risk, especially with a lack of soft information. |
investigate if the loan officers exploit their informational advantage on examiners and increase

their risk in loan portfolios.

It is challenging to examine the effect of switching to off-site examination on the
unobservable risk because they are literally unobservable and not reported in Call Report.
However, looking at the characteristics and performance of the sub-category of loans following
the change in exam methods allows me to infer the effects on unobservable risk. In my analysis,
| pick three categories from the loan portfolio — residential mortgage, C&I, and consumer loans —
and look at their performance measured by the net charge-off (NCO) ratio. Table 8 reports the
regression coefficients that estimate the NCO ratio following the change to the off-site

examination. Among those three categories of loans, C&I loans show the systematic difference
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between distant banks and nearby banks. Column (2) suggests that following the shift to off-site
examination, Distant Banks have 0.265 to 0.301 higher NCO ratios than Nearby Banks from
three quarters after the change. It is natural to have a delayed effect because it takes time for the
effect of increasing risk to appear. The increase in NCO ratio is economically significant as it
corresponds to up to 47.93 percent of the sample mean of 0.628 percent. With the results, | can
conjecture distant banks increase unobservable risk in C&I loans after the examiners turn to off-

site examination.

Looking at the characteristics of C&I loans that are not secured by real estate collateral
helps to understand the systematic difference in C&I loans. The value of collateral, which is hard
information, plays a pivotal role in evaluating the probability of repayment in secured loans.
However, assessing the riskiness of the unsecured loan requires much more information about
the ability and willingness of borrowers to repay the loan. After the examiners conduct off-site
exams and have less capability to obtain soft information, loan officers take informational

advantage over examiners and increase unobservable risk in their loan portfolios.

The argument that banks are sensitive to the change in examiners’ capability to collect
information is also supported by the shift in off-balance sheet (OBS) activities related to lending
— i.e., unused commitments — after the change in exam method. Examiners evaluate the quality
of OBS lending activities as well as the loan portfolio of banks. Unlike the loans already booked
on a bank’s balance sheet, examiners need more information in examining OBS lending
activities because they have to evaluate the probability that OBS items will be funded on top of
the general examination techniques they use when evaluating a direct loan portfolio. Since it gets

difficult for examiners to gather information with staying at their office, banks have an
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Table 8. Effect of Off-site Examinations on Net Charge-Off Ratio

This table reports difference-in-differences regression estimates of the effect of off-site examinations on the net
charge-off ratio in each quarter from Qs to Q. with the base of Q.1. Distance_20 is an indicator variable that takes a
value of one for a bank located more than 20 miles farther away from the nearest field office and zero otherwise. Net
charge-offs (NCO) over lagged book equity is the proportion of banks’ net charge-offs to previous quarter book
equity. | run separate regression with different types of loans. ResidentialMort is residential mortgage loans,
C&ILoans is commercial and industrial loans, and ConsummerLoans is consumer loans.Standard errors are
clustered at the bank level, and t-statistics are reported in parentheses. *, **, and *** represent significance at 10, 5,
and 1% level, respectively.

1) 2 3)
NCO
LaggedBE
ResidentialMort. C&ILoans ConsumerLoans
. 0.029 0.264* 0.027*
Distance_20 x Qs (1.201) (1.866) (1.813)
. 0.021 0.212 0.025*
Distance_20 x Qs (0.900) (1.427) (1.779)
. 0.023 0.199 0.028*
Distance_20 x Q4 (1.006) (1.369) (L777)
. 0.004 0.127 0.019*
Distance_20x Q.2 (0.234) (0.951) (L.761)
. 0.005 0.094 0.007
Distance_20 x Q.. (0.579) (0.842) (0.993)
. 0.007 0.018 -0.014*
Distance_20 x Qo (0.723) (0.466) (-1.733)
. -0.000 0.054 0.012
Distance_20 x Q. (-0.010) (0.796) (-1.263)
. -0.005 0.102 0.015
Distance_20 x Q.2 (-0.218) (1.009) (-1.216)
. 0,018 0.265* -0.018
Distance_20x Q2 (-0.713) (1.701) (-1.141)
. -0.024 0.265 -0.012
Distance_20 x Q-4 (-0.920) (1.606) (-0.737)
. -0.019 0.301* 0.018
Distance_20 x Qs (-0.718) (1.767) (-0.848)
. -0.017 0.268 0.017
Distance_20 x Qs (-0.766) (1579) (-0.738)
Bank FE Yes Yes Yes
Quarter FE Yes Yes Yes
Observations 7,007 7,007 7,007
Within R? 0.0022 0.0034 0.0029

42



Table 9. Effect of Off-site Examinations on Bank Off-Balance Sheet ltem

This table reports difference-in-differences regression estimates of the effect of off-site examinations on bank off-
balance sheet item in each quarter from Q.s to Qs with the base of Q.;. Distance_20 is an indicator variable that
takes a value of one for a bank located more than 20 miles farther away from the nearest field office and zero
otherwise. Unused commitment (UC) over lagged TA is the ratio of unused commitments for any given bank-
quarter to total assets for the previous bank-quarter. RWA of UC over lagged TA is the ratio of risk weighted assets
of unused commitments for any given bank-quarter to total assets for the previous bank-quarter. Average risk weight
of UC is calculated by RWA of unused commitments over the amount of unused commitments. Standard errors are
clustered at the bank level, and t-statistics are reported in parentheses. *, **, and *** represent significance at 10, 5,
and 1% level, respectively. Since some banks are only required to submit the schedule RC-R2 semiannually, | use
the latest reported values for banks at Q-z, Qo, Q+2, Q+4, and Q.

@ 2 3
UnusedCommit. RWA(UC)
LaggedTA LaggedTA Avg.RW(UC)
Distance_20 x 0.140 0.075 0.348
- N (0.768) (0.457) (0.257)
Distance_20 x Q 0.106 0.072 0.523
- N (0.628) (0.466) (0.481)
. 0.272* 0.212 0.118
Distance_20 x Q-4
(1.818) (1.572) (0.092)
Distance_20 x 0.129 0.073 -0.971
- 3 (1.070) (0.651) (-0.688)
. 0.053 0.008 -0.666
Distance_20 x Q-2
(0.560) (0.095) (-0.498)
. -0.010 -0.016 -0.348*
Distance_20 x Qo
(-0.259) (-0.425) (-1.734)
Distance_20 x Q 0.436*** 0.382*** -0.405
- " (2.938) (2.721) (-0.429)
. 0.508*** 0.459*** -0.425
Distance_20 x Q+
(2.897) (2.722) (-0.449)
. 0.398* 0.398* -0.527
Distance_20 x Q3
(1.881) (1.956) (-0.453)
0.395** 0.472** -0.129
Distance_20 X Q+4
(2.265) (2.236) (-0.103)
. 0.405** 0.447** -0.194
Distance_20 X Qs
(2.217) (2.055) (-0.138)
Distance_20 x O 0.443** 0.398** 0.049
- * (2.187) (2.097) (0.036)
Bank FE Yes Yes Yes
Quarter FE Yes Yes Yes
Observations 5,244 5,712 5,244
Within R? 0.0085 0.0089 0.0006

43



informational advantage over examiners again and increase risk in OBS lending activities. Table
9 shows that distant banks increase the portion of unused commitments and RWA of them
relative to nearby banks after the change in examination method. Column (1) indicates that
Distant Banks increase unused commitments to lagged total assets ratio by 0.395 to 0.508
percentage points, which is up to 19.55 percent of the sample mean, relative to Nearby Banks
following the exam method shifting. Column (2) and (3) show that Distant Banks increase the
RWA of unused commitments to lagged total assets ratio by 0.382 to 0.472 percentage points,
which is up to 20.93 percent of the sample mean, whereas they maintain the weighted average of
risk weight of unused commitments relative to Nearby Banks after the switch to the off-site

exam.

Overall, these results suggest that the change in examination methods induces banks to
increase their risk by exploiting the deterioration of examiners’ ability to collect information
about loan portfolios. In other words, on-site examination and the presence of examiners at banks

play an important role in keeping the risk of banks at an appropriate level.

5.3 Robustness Checks

The first concern in the empirical banking research that shows any kind of causal effects
on lending behavior is to isolate the supply from the demand of credit. | interpret the coefficient
of estimation as a reflection of the bank’s response to the switch to off-site examination.
However, a simultaneous shift in economic conditions and the corresponding change in credit
demand could negate this interpretation. In order to mitigate the concern, | include the dollar
amount of mortgage loan applications from HMDA data as a control variable. Since the HMDA

data covers the vast majority of home mortgage applications in the U.S., the amount of mortgage
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Table 10. Robustness Check with Control Variable

This table reports difference-in-differences regression estimates of the effect of off-site examinations on various
dependent variables with control variable in each quarter from Q.s to Q+s with the base of Q.;. Distance_20 is an
indicator variable that takes a value of one for a bank located more than 20 miles farther away from the nearest field
office and zero otherwise. RWA over lagged total assets (TA) is the ratio of risk weighted assets of loans for any
given bank-quarter to total assets for the previous bank-quarter. Loans over lagged TA is the ratio of net loans and
leases for any given bank-quarter to total assets for the previous bank-quarter. RWA of loans over lagged TA is the
ratio of risk weighted assets of loans for any given bank-quarter to total assets for the previous bank-quarter.
Average risk weight of loans is calculated by RWA of loans over the amount of loans. Loan loss provisions (LLP)
over lagged book equity is the proportion of banks’ loan loss provisioning expense to previous quarter equity. Net
income (NI) over lagged book equity is the proportion of banks’ net income to previous quarter equity. Standard
errors are clustered at the bank level, and t-statistics are reported in parentheses. *, **, and *** represent
significance at 10, 5, and 1% level, respectively.

(1) @ 3) 0) 5) (6)
RWA Loans RWA(Loans) Avg.RW LLP NI
LaggedTA LaggedTA LaggedTA (Loans) LaggedBE LaggedBE
Distance_20 x Qs 0.951 0.828 1.033 -0.015 0.032 -0.770
- (1.111) (0.749) (1.020) (-0.043) (0.188) (-1.508)
Distance_20 x Qs 0.904 0.721 0.797 -0.102 -0.057 -0.903*
- (1.161) (0.779) (0.921) (-0.328) (-0.294) (-1.909)
Distance_20 x Q.4 -0.410 -0.623 -0.440 -0.283 -0.026 -0.631
- (-0.594) (-0.811) (-0.625) (-0.907) (-0.139) (-1.446)
Distance_20 x Qs -0.548 -0.245 -0.265 -0.199 -0.037 -0.293
- (-0.878) (-0.382) (-0.423) (-1.086) (-0.208) (-0.861)
Distance_20 x Q- -0.154 0.031 -0.211 -0.037 -0.061 -0.207
- (-0.307) (0.059) (-0.366) (-0.206) (-0.435) (-0.671)
Distance_20 x Qo -0.207 -0.118 0.441* 0.137 -0.212%** 0.002
- (-0.313) (-0.230) (1.910) (1.031) (-2.908) (0.011)
Distance_20 X Qur 3.576*** -1.914** 3.342%** 3.489*** -0.382*** -0.347
- (3.993) (-2.356) (4.086) (2.929) (-2.870) (-0.996)
Distance_20 X Quz 3.612*** -0.943 3.993*** 3.622%** -0.608*** -0.985**
- (3.218) (-1.244) (3.935) (2.953) (-2.726) (-2.239)
Distance_20 x Q.3 3.448*** -1.204 2.809** 3.809*** -0.440* -1.785***
- (2.803) (-1.599) (2.427) (3.537) (-1.675) (-3.647)
Distance_20 X Qs 3.837*** -2.772%** 3.119** 4.002*** -0.247 -2.277***
- (2.747) (-2.902) (2.569) (3.540) (-0.945) (-4.234)
Distance_20 X Qs 3.317** -0.990 2.892** 3.058** -0.144 -2.273***
- (2.325) (-1.094) (2.125) (2.427) (-0.611) (-4.064)
Distance_20 x Qus 3.245** -0.838 3.165** 3.078** 0.064 -2.169***
- (2.278) (-0.919) (2.298) (2.525) (0.326) (-3.802)
Control Variable Yes Yes Yes Yes Yes Yes
Bank FE Yes Yes Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes Yes Yes
Observations 5,547 7,007 5,712 5,712 7,007 7,007
Within R? 0.0227 0.0073 0.0240 0.0382 0.0053 0.0270
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applications is a good proxy of credit demand in the local area where the banks are located. As
reported in Table 10, I find that the coefficients of estimation with the control variable are as

significant as those without it, and the magnitude is similar in every regression result.

| also perform sensitivity tests with different distances between banks and the OCC field
office. | run regressions with 10 and 30 miles to create a binary variable that distinguishes
between distant and nearby banks and the continuous variable of log of distance to estimate the
effect of switching to the off-site exam. As shown in Table 11, I find the results are robust in

every alternative regression estimation.

Lastly, because the large banks have on-site examiners at their premises, the distance
between the banks and the supervisors is zero. Thus, it is impossible to compare the effect of
change in exam methods among large banks in my empirical setting since there is no variation in
the right-hand side variable. However, if my story is true, | should witness a similar pattern in a
broad sense when | compare the large banks that have on-site examiners at their premises with
the small banks located far from the field office. In the analysis not reported in the paper, | check
it and find similar effects on RWA to lagged asset ratio. However, since the risk profile of large
banks is significantly different from that of small banks in all aspects, it is hard to compare the
riskiness of loans directly. But the increase in the RWA ratio of distant small banks relative to
that of large banks shows that the quality and the level of information that examiners possess

have an impact on the risk-taking behavior of banks.
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Table 11. Robustness Check with Other Independent Variables

Panel A reports difference-in-differences regression estimates of the effect of off-site examinations on various
dependent variables in each quarter from Q. to Qs with the base of Q... In(Distance) is the logarithm of the
distance. RWA over lagged total assets (TA) is the ratio of risk weighted assets of loans for any given bank-quarter
to total assets for the previous bank-quarter. Loans over lagged TA is the ratio of net loans and leases for any given
bank-quarter to total assets for the previous bank-quarter. RWA of loans over lagged TA is the ratio of risk weighted
assets of loans for any given bank-quarter to total assets for the previous bank-quarter. Average risk weight of loans
is calculated by RWA of loans over the amount of loans. Loan loss provisions (LLP) over lagged book equity is the
proportion of banks’ loan loss provisioning expense to previous quarter equity. Net income (NI) over lagged book
equity is the proportion of banks’ net income to previous quarter equity. Standard errors are clustered at the bank
level, and t-statistics are reported in parentheses. *, **, and *** represent significance at 10, 5, and 1% level,

respectively.

Panel A. In(Distance)

1) (2) 3 4) ®) (6)
RWA Loans RWA(Loans) Avg.RW LLP NI
LaggedTA LaggedTA LaggedTA (Loans) LaggedBE LaggedBE
In(Distance) x . 0.197 0.169 0.254 -0.041 -0.007 -0.145
(0.679) (0.437) (0.749) (-0.288) (-0.116) (-0.773)
In(Distance) x .5 0.160 0.100 0.161 -0.060 -0.053 -0.156
(0.597) (0.306) (0.551) (-0.478) (-0.697) (-1.036)
In(Distance) x Q.4 -0.244 -0.317 -0.205 -0.085 -0.050 -0.117
(-0.978) (-1.134) (-0.820) (-0.616) (-0.685) (-0.791)
In(Distance) x Qs -0.166 -0.059 -0.055 -0.059 -0.036 -0.043
(-0.801) (-0.283) (-0.266) (-0.880) (-0.559) (-0.429)
In(Distance) x Q.2 0.019 0.059 -0.050 0.003 -0.029 -0.019
(0.100) (0.307) (-0.264) (0.037) (-0.560) (-0.187)
In(Distance) x Qo 0.005 -0.086 0.075 0.011 -0.078*** 0.059
(0.023) (-0.506) (1.075) (0.197) (-3.655) (1.110)
In(Distance) x Q.1 1.008*** -0.645** 1.002*** 0.793** -0.123*** -0.008
(3.512) (-2.494) (3.865) (2.195) (-2.836) (-0.070)
In(Distance) x O: 0.875** -0.283 1.070*** 0.833** -0.206*** -0.185
(2.535) (-1.124) (3.502) (2.239) (-3.019) (-1.301)
In(Distance) x Qus 0.736** -0.440* 0.627* 0.873*** -0.154* -0.439***
(1.984) (-1.780) (1.838) (2.654) (-1.772) (-2.599)
In(Distance) x Qus 0.870** -0.756** 0.762** 0.895*** -0.105 -0.580***
(1.990) (-2.376) (2.109) (2.627) (-1.262) (-3.111)
In(Distance) x O:s 0.852* -0.122 0.759* 0.520 -0.082 -0.588***
(1.925) (-0.380) (1.803) (1.378) (-1.099) (-2.827)
In(Distance) x Qus 0.805* -0.039 0.868** 0.608 -0.023 -0.567***
(1.802) (-0.119) (2.060) (1.604) (-0.342) (-2.659)
Bank FE Yes Yes Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes Yes Yes
Observations 5,647 7,007 5,712 5,712 7,007 7,007
Within R? 0.0105 0.0043 0.0113 0.0140 0.0034 0.0110
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Panel B reports difference-in-differences regression estimates of the effect of off-site examinations on various
dependent variables in each quarter from Q.s to Q.s with the base of Q.1. Distance_10 is an indicator variable that
takes a value of one for a bank located more than 10 miles farther away from the nearest field office and zero
otherwise. RWA over lagged total assets (TA) is the ratio of risk weighted assets of loans for any given bank-quarter
to total assets for the previous bank-quarter. Loans over lagged TA is the ratio of net loans and leases for any given
bank-quarter to total assets for the previous bank-quarter. RWA of loans over lagged TA is the ratio of risk weighted
assets of loans for any given bank-quarter to total assets for the previous bank-quarter. Average risk weight of loans
is calculated by RWA of loans over the amount of loans. Loan loss provisions (LLP) over lagged book equity is the
proportion of banks’ loan loss provisioning expense to previous quarter equity. Net income (NI) over lagged book
equity is the proportion of banks’ net income to previous quarter equity. Standard errors are clustered at the bank
level, and t-statistics are reported in parentheses. *, **, and *** represent significance at 10, 5, and 1% level,
respectively.

Panel B. Distance_10

(1) @ 3) @ ®) (6)
RWA Loans RWA(Loans) Avg.RW LLP NI
LaggedTA LaggedTA LaggedTA (Loans) LaggedB)E LaggedBE
Distance_10 x Qs 1518 1.692 1.663 -0.339 0.155 -0.850
- (1.295) (1.060) (1.156) (-0.748) (0.670) (-1.208)
Distance_10 x Qs 1.208 1.185 1.279 -0.229 -0.053 -1.098
- (1.149) (0.911) (1.071) (-0.580) (-0.188) (-1.600)
Distance_10 x Q.4 0.232 0.164 0.404 -0.299 -0.056 -0.825
- (0.243) (0.159) (0.424) (-0.692) (-0.203) (-1.280)
Distance_10 X Qs -0.404 0.073 0.047 -0.280 -0.010 -0.457
- (-0.492) (0.088) (0.057) (-1.145) (-0.037) (-0.930)
Distance_10 x Qs -0.560 -0.221 -0.151 -0.053 -0.072 -0.423
- (-0.796) (-0.291) (-0.203) (-0.218) (-0.345) (-0.936)
Distance_10 x Qo -0.297 -0.108 0.449 0.112 -0.199** -0.047
- (-0.340) (-0.148) (1.498) (0.702) (-2.299) (-0.248)
Distance_10 X Qur 3.765*** -2.060** 4.062*** 3.157** -0.379** -0.387
- (3.091) (-1.962) (3.694) (2.253) (-2.383) (-0.850)
Distance_10 X Quz 2.603** -1.361 4.414%** 3.470** -0.512* -0.996*
- (1.965) (-1.312) (3.701) (2.412) (-1.873) (-1.863)
Distance_10 x Qu3 2.254 -2.011** 2.185 3.566*** -0.225 -1.785***
- (1.401) (-1.989) (1.460) (2.704) (-0.671) (-2.983)
Distance_10 x Qus 3.539* -3.023** 2.873* 3.555*** -0.053 -1.983***
- (1.887) (-2.316) (1.788) (2.598) (-0.163) (-3.055)
Distance_10 x Qus 3.514* -1.001 3.186* 2.614 0.066 -2.015%**
- (1.856) (-0.813) (1.745) (1.576) (0.247) (-2.719)
Distance_10 X Qus 3.525* -0.664 3.788** 2.746* 0.179 -1.732**
- (1.917) (-0.572) (2.066) (1.694) (0.774) (-2.296)
Bank FE Yes Yes Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes Yes Yes
Observations 5,547 7,007 5,712 5,712 7,007 7,007
Within R? 0.0108 0.0070 0.0118 0.0186 0.0027 0.0073
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Panel C reports difference-in-differences regression estimates of the effect of off-site examinations on various
dependent variables in each quarter from Q.s to Q.s with the base of Q.1. Distance_30 is an indicator variable that
takes a value of one for a bank located more than 30 miles farther away from the nearest field office and zero
otherwise. RWA over lagged total assets (TA) is the ratio of risk weighted assets of loans for any given bank-quarter
to total assets for the previous bank-quarter. Loans over lagged TA is the ratio of net loans and leases for any given
bank-quarter to total assets for the previous bank-quarter. RWA of loans over lagged TA is the ratio of risk weighted
assets of loans for any given bank-quarter to total assets for the previous bank-quarter. Average risk weight of loans
is calculated by RWA of loans over the amount of loans. Loan loss provisions (LLP) over lagged book equity is the
proportion of banks’ loan loss provisioning expense to previous quarter equity. Net income (NI) over lagged book
equity is the proportion of banks’ net income to previous quarter equity. Standard errors are clustered at the bank
level, and t-statistics are reported in parentheses. *, **, and *** represent significance at 10, 5, and 1% level,
respectively.

Panel C. Distance_30

(1) @ 3) 0) 5) (6)
RWA Loans RWA(Loans) Avg.RW LLP NI
LaggedTA LaggedTA LaggedTA (Loans) LaggedBE LaggedBE
Distance_30 x Qs 0.679 0.525 0.692 -0.078 -0.012 -0.007
- (0.955) (0.583) (0.837) (-0.266) (-0.073) (-0.016)
Distance_30 x Qs 0.554 0.392 0.454 -0.128 -0.111 -0.284
- (0.868) (0.522) (0.651) (-0.508) (-0.653) (-0.696)
Distance_30 x Q.4 -0.549 -0.682 -0.582 -0.236 -0.136 -0.256
- (-0.961) (-1.083) (-1.010) (-0.939) (-0.829) (-0.668)
Distance_30 x Qs -0.587 -0.159 -0.262 -0.216 -0.130 -0.044
- (-1.103) (-0.296) (-0.503) (1.381) (-0.889) (-0.146)
Distance_30 x Qs 0.062 0.314 -0.252 -0.094 -0.099 -0.018
- (0.140) (0.709) (-0.522) (-0.622) (-0.881) (-0.065)
Distance_30 x Qo 0.062 -0.260 0.243 -0.026 -0.153** 0.102
- (0.111) (-0.624) (1.392) (-0.287) (-2.368) (0.872)
Distance_30 X Qur 3.387*** -1.826** 2.930*** 3.056*** -0.252** -0.062
- (4.446) (-2.571) (4.161) (2.900) (-2.104) (-0.218)
Distance_30 X Quz 3.520*** -0.749 3.526*** 3.086*** -0.554*** -0.516
- (3.538) (-1.113) (4.073) (2.860) (-2.881) (-1.429)
Distance_30 x Qus 3.243*** -1.077 2.377** 3.030*** -0.537** -0.974**
- (3.056) (-1.624) (2.378) (3.199) (-2.312) (-2.214)
Distance_30 x Qa4 3.533*** -2.141%** 2.903*** 3.359*** -0.400* -1.327%**
- (2.951) (-2.654) (2.767) (3.433) (-1.723) (-2.776)
Distance_30 x Qs 3.361*** -0.707 2.764** 2.315** -0.343 -1.383***
- (2.828) (-0.896) (2.437) (2.234) (-1.599) (-2.783)
Distance_30 X Qus 3.411%** -0.176 2.935** 2.339** -0.196 -1.302**
- (2.847) (-0.212) (2.557) (2.308) (-0.981) (-2.533)
Bank FE Yes Yes Yes Yes Yes Yes
Quarter FE Yes Yes Yes Yes Yes Yes
Observations 5,547 7,007 5,712 5,712 7,007 7,007
Within R? 0.0211 0.0049 0.0178 0.0266 0.0043 0.0086
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6 Conclusion

In this paper, | exploit the different effects of switching to the off-site examination
between banks with varying distances from supervisory field offices. | find that on-site
examination plays a vital role in inducing banks to refrain from taking excessive risk in their
asset portfolios. First, 1 show that following the change in examination methods, distant banks
increase their asset risk in terms of RWA to asset ratio. For instance, following the change in
examination methods, distant banks located farther than 20 miles from the field office have 5.4
percent more RWA to lagged total asset ratio than nearby banks located within 20 miles from the
field office. The increase in RWA particularly comes from the increase in the riskiness of the
loan portfolio. Second, | find turning to the off-site exams leads distant banks to be less
conservative in anticipating or preparing for future losses from their loan portfolios. After the
change, they cumulate up to 47 percent less LLPs to book equity ratio. Lastly, I show that the
losses from C&lI loans increase later after the change to the off-site examination. | provide
evidence that banks take more unobservable risk in their loans — specifically loans that need
more information to be adequately evaluated — after the shift to the off-site exam. Banks exploit
the situation of the deteriorated capability of examiners in evaluating the riskiness of individual

loans with soft information.

My work has important policy implications for supervisors and policymakers. My work
shows the presence of examiners at banks during the exam period and obtaining good quality
soft information have a significant effect on the risk-taking behavior of banks. It proves that

sending examiners on-site during the examination is expensive but has the benefit of preventing
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banks from taking excessive risk. In addition, it confirms that, despite the advancement of

technology, it is still difficult to perform the entire process of examination off-site.

Finally, the effects of the temporary change in examination methods on risk-taking
behavior that | document are economically meaningful. Since results are the effects of temporary
changes which both supervisors and bankers anticipate to be restored in the near future, my
findings are the minimum boundary of the effects of changing to off-site examination. Thus,
from a policy perspective, my findings emphasize the importance of on-site examination in

supervising banks.
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Appendix

Table Al. OCC Field Offices Lists

Office

Address

Alexandria Satellite Office

123 3rd Ave. E, Suite 400, Alexandria, MN 56308

Central District Main Office

425 South Financial Place, Suite 2700, Chicago, IL 60605

Champaign Field Office

3001 Research Road, Suite E2, Champaign, IL 61822

Chicago Field Office

2001 Butterfield Road, Suite 400, Downers Grove, IL 60515

Cincinnati Field Office

4555 Lake Forest Drive, Suite 520, Blue Ash, OH 45242

Cleveland Field Office

200 Public Square, Suite 1610, Cleveland, OH 44114

Columbus Satellite Office

655 Metro Place South, Suite 625, Dublin, OH 43017

Detroit Satellite Office

26877 Northwestern Highway, Suite 411, Southfield, MI 48033

Fargo Satellite Office

3211 Fiechtner Drive, SW, Suite 530, Fargo, ND 58103

Indianapolis Field Office

8777 Purdue Road, Suite 1050, Indianapolis, IN 46268

Louisville Field Office

10200 Forest Green Blvd., Suite 501, Louisville, KY 40223

Milwaukee Field Office

1200 North Mayfair Road, Suite 2000, Wauwatosa, WI 53226

Minneapolis Field Office

222 South 9th Street, Suite 800, Minneapolis, MN 55402

Peoria Field Office

211 Fulton Street, Suite 600, Peoria, IL 61602

St. Louis Field Office

500 N. Broadway, Suite 1700, St. Louis, MO 63102

Boston Field Office

99 Summer Street, Suite 1400, Boston, MA 02110

Charlotte Field Office

212 South Tryon Street, Suite 700, Charlotte, NC 28202

New York (Edison) Field Office

343 Thornall Street, Suite 610, Edison, NJ 08837

New York Field Office

340 Madison Avenue, 4th Floor, New York, NY 10173

Philadelphia Field Office

1150 Northbrook Drive, Suite 303, Trevose, PA 19053

Pittsburgh Field Office

4075 Monroeville Boulevard, Building 2, Suite 300, Monroeville, PA 15146

Roanoke Field Office

4419 Pheasant Ridge Road, 3rd Floor, Suite 300, Roanoke, VA 24014

Syracuse Field Office

5000 Brittonfield Parkway, Suite 102B, 2nd Floor, East Syracuse, NY 13057

Washington, D.C. Field Office

400 7th Street, SW, Washington, DC 20219

Atlanta Field Office

3 Ravinia Drive, Suite 1950, Atlanta, GA 30346

Birmingham Field Office

3595 Grandview Parkway, Suite 655, Birmingham, AL 35243

Dallas Field Office

225 E John Carpenter Fwy, Suite 900, Irving, TX 75062

Houston Field Office

1301 McKinney Street, Suite 1410, Houston, TX 77010

Jacksonville Satellite office

8375 Dix Ellis Trail, Suite 403, Jacksonville, FL 32256

Little Rock Field Office

1401 West Capitol Avenue, Suite 350, Little Rock, AR 72201

Longview Field Office

1800 West Loop 281, Suite 306, Longview, TX 75604

Lubbock Field Office

5225 South Loop 289, Suite 108, Lubbock, TX 79424

Miami Field Office

9850 NW 41 St., Suite 260, Miami, FL 33178

Nashville Field Office

320 Seven Springs Way, Suite 310, Brentwood, TN 37027

New Orleans Field Office

3838 N Causeway Blvd, Suite 2890, Metairie, LA 70002

Oklahoma City Field Office

301 NW 63rd Street, Suite 490, Oklahoma City, OK 73116

San Antonio Field Office

10001 Reunion Place, Suite 250, San Antonio, TX 78216

Southern District Main Office

500 North Akard Street, Suite 1600, Dallas, TX 75201
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Office

Address

Tampa Field Office

4042 Park Oaks Blvd., Suite 240, Tampa, FL 33610

Tulsa Field Office

8282 South Memorial Drive, Suite 300, Tulsa, OK 74133

Billings Satellite Office

490 N. 31st St., Suite 220, Billings, MT 59101

Denver Field Office

1225 17th Street, Suite 450, Denver, CO 80202

Des Moines Satellite Office

1089 Jordan Creek Parkway, Suite 230, West Des Moines, 1A 50266

Joplin Satellite Office

1027 South Main Street, Suite 405, Joplin, MO 64801

Kansas City Field Office

7101 College Blvd, Suite 1600, Overland Park, KS 66210

Los Angeles Field Office

550 North Brand Blvd, Suite 500, Glendale, CA 91203

Omaha Field Office

13710 FNB Parkway, Suite 110, Omaha, NE 68154

Salina Satellite Office

1516 East Iron, Salina, KS 67401

San Diego Satellite Office

1925 Palomar Oaks Way, Suite 202, Carlshad, CA 92008

San Francisco Field Office

1 Front Street, Suite 1000, San Francisco, CA 94111

Santa Ana Field Office

1551 North Tustin Ave, Suite 1050, Santa Ana, CA 92705

Seattle Field Office

101 Stewart St., Suite 1010, Seattle, WA 98101

Sioux City Satellite Office

700 4th Street, Suite 320, Sioux City, 1A 51101

Sioux Falls Field Office

4900 S. Minnesota Avenue, Suite 300, Sioux Falls, SD 57108

Wichita Field Office

2959 N. Rock Road, Suite 510, Wichita, KS 67729
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