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Research Question

Does banking supervision affect bank performance? J
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Motivation

e Regulators supervise banks by employing major human and financial
resources.
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e Regulators supervise banks by employing major human and financial
resources.

- U.S. federal bank regulators allocate more than 10,000 people and
more than $2 billion to supervision and related activities.

e Policymakers support banking supervision.
- U.S. President Barack Obama (2009) on the 2007-2008 crisis:

- “We were facing one of the largest financial crises in history and those
responsible for oversight were caught off guard and without the
authority to act.”
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Motivation

e Problem: ldea that supervision improves bank performance conflicts
with the empirical evidence.
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countries:

“For most countries, the data indicate that strengthening official
supervisory powers will make things worse, not better.”
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e Problem: ldea that supervision improves bank performance conflicts
with the empirical evidence.

e Levine(2005) summarizes research on the effects of supervision across
countries:

“For most countries, the data indicate that strengthening official
supervisory powers will make things worse, not better.”

e Other studies - with U.S. and international data - suggest mixed
effects of supervision on performance.
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Motivation

e Possible explanations for weak evidence that supervision improves
bank performance:
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Motivation

e Possible explanations for weak evidence that supervision improves
bank performance:

- Most studies use international data.
- Supervision is endogenous to performance.

- U.S. regulation requires that regulators supervise riskier banks more
carefully.

- Regulators treat and rate banks more stringently, even when regulation
does not require it.

- Regulation responds to bank performance (e.g. Dodd-Frank).
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Our Solution to the Problem

e We break the endogeneity between supervision and performance using
the minimum frequency of examinations of commercial banks
imposed by law.
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Our Solution to the Problem

e We break the endogeneity between supervision and performance using
the minimum frequency of examinations of commercial banks
imposed by law.

e The law requires that banks be examined at least once every 12

months, but they may qualify for a lower frequency of at least once
every 18 months.

- Banks must be safe and sound and

- Total assets must be lower than a threshold
e $250 million between 1997 and 2006.

o $500 million since 2006.
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Our Solution to the Problem

e We break the endogeneity between supervision and performance using
the minimum frequency of examinations of commercial banks
imposed by law.

e The law requires that banks be examined at least once every 12
months, but they may qualify for a lower frequency of at least once
every 18 months.

- Banks must be safe and sound and

- Total assets must be lower than a threshold
e $250 million between 1997 and 2006.

e $500 million since 2006.
e Very similar banks can be examined at very different frequencies, if
they fall on different sides of a continuous variable threshold.

- This generates an exogenous source of variation in examination
frequencies.
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Frequency of Examinations

e Federal regulators must examine banks every 12 months (FDICIA,
1991).
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Frequency of Examinations

e Federal regulators must examine banks every 12 months (FDICIA,
1991).

e Banks may qualify for an 18-month interval, depending on
- less than $500 million in assets,
- well capitalized,
- CAMELS management component of 1 or 2,
- CAMELS composite of 1 or 2,
- not recently acquired,

- not subject to formal enforcement actions.
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Frequency of Examinations

e Federal regulators must examine banks every 12 months (FDICIA,
1991).

e Banks may qualify for an 18-month interval, depending on
- less than $500 million in assets,
- well capitalized,
- CAMELS management component of 1 or 2,
- CAMELS composite of 1 or 2,
- not recently acquired,
- not subject to formal enforcement actions.

o We will look at banks that satisfy the last five requirements, leaving
assets as the only active forcing variable.
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Frequency of Examinations

e Among banks that satisfy the last five requirements, the asset
thresholds matter for the frequency of examinations.
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Empirical Strategy

We estimate the following TSLS model:

Yie = BDit + g(Ait) + Vi + 1 + €t (1)

Dit = 61(Ait < ct) + h(Ait) + i + ve + Eir (2)

where

- Yi:: measure of performance of bank i in year t,
- Dj;: days between examinations at bank i in year t — 1,
- Ajt: bank i’'s total assets in year t — 2,

- g(.) and h(.): flexible functions of Aj;.
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Dependent variables measuring bank performance

e We analyze two groups of dependent variables, which measure bank
performance:

e Profitability measures:
- Return on equity (ROE)

- Net interest margin to total loans (NIM/TL)

e Loan loss and delinquency measures:

- Nonperforming loans to total loans (NPL/TL)
- Charge-offs to total loans (CO/TL)

- Provisions for loan and lease losses to total loans (PLLL/TL)
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Results on profitability

Table 3: T ili , all banks, years 1994-2012
Panel A: OLS Panel B: IV
Dependent Variable ROE__ NIM/TL ROE _ NIM/TL
Days between examinations (hundreds of days) 007%  000%  -1.68% 0.13%
-1.59 0.18 =371
Assets -50.48%  -89.88% 0.99%
-2.83 -5.93 1.84
Assets? 7.39% 10.77% -0.03%
2.78 4.83 222
Assets” -0.45% -0.59% 0.08%
-2.64 -4.10 0.09
Assets” 0.01% 001%  -5.52%
242 3.58 -0.79
I(Assets = $250MM) 36.91%
0.84
(Assets - threshold)  1(Assets > $250MM) 32.14%
1.57
(Assets - threshold)? x 1(Assets = $250MM) -28.59%
-1.61
(Assets - threshold)’ * 1(Assets > $250MM) 0.53%
0.90
1(Assets > $500MM) -10.27%
=il
(Assets - threshold)  1(Assets > $500MM) 5.12%
093
(Assets - threshold)? x 1(Assets > $500MM) 33.52%
1.89
(Assets - threshold)* x 1(Assets > $250MM) 29.18%
1.64
Bank fixed effects? Yes Yes Yes Yes
Time fixed effects? Yes Yes Yes Yes
Number of banks 7,557 7,557 7,557 7,557
Number of observations 67,198 67,198 67,198 67,198

Note: This table displays results of OLS regressions based on equation (1) (Panel A), and IV regressions based on equations (2) and (3) (Panel B).
The "Assets” are measured in time 1-2, "Days between examinations" are measured at t-1, and all dependent variables are measured at time t. The
entire data set 1994-2012 is used. "ROE" is Returns on Equity and "NIM/TL" is Net Interest Margin as a percentage of Total Loans. Bank-level
clustered T-statistics are shaded in grey.
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Results on loan loss and delinquency

Table 4: Loan loss and deli , all banks, years 1994-2012
Panel A: OLS Panel B: IV
Dependent Variable NPL/TL CO/TL _PLLL/TL NPL/TL CO/TL _PLLL/TL
Days between examinations (hundreds of days) 0.02% 0.00% 0.01% 0.64% 0.09% 0.16%
2.95 0.29 2.67 426 321 499
Assets 5.92% 1.44% 2.03% 36.76% 16.64% 9.98%
1.87 0.33 0.60 4.11 2.84 1.88
Assets -1.01% -0.13% -0.25% -4.93% -2.49%
233 -0.18 -0.46 -3.36 -2.62
Assets? 0.07% 0.00% 0.01% 0.28% 0.16%
272 0.03 031 2.67 242
Assets® 0.00% 0.00% 0.00% -0.01% 0.00%
=2.95 0.14 -0.13 -2.06 222
1(Assets = $250MM) 0.35% 0.04%
2.79 1.04
(Assets - threshold) x 1(Assets > $250MM) 0.57%  0.15%
-0.46 0.28
(Assets - threshold)? x 1(Assets > $250MM) 2.68%  -1.00%
-0.79 -0.53
(Assets - threshold)® x 1(Assets > $250MM) 4.62% 0.98%
115l 0.50
1(Assets = $500MM) -0.14% 0.19%
-1.00 1.50
(Assets - threshold) x 1(Assets > $500MM) 225%  -0.68%
-1.85 -0.68
(Assets - threshold)? x 1(Assets > $500MM) 7.63%  -0.23%
224 -0.09
(Assets - threshold)® x 1(Assets > $250MM) -4.51% -1.01%
-1.47 -0.51
Bank fixed effects? Yes Yes Yes Yes Yes Yes
Time fixed effects? Yes Yes Yes Yes Yes Yes
Number of banks 7,547 7,547 7,547 7,547 7,547 7,547
Number of observations 67,101 67,101 67,103 67,101 67,101 67,103

Note: This table displays results of OLS regressions based on equation (1) (Panel A), and IV regressions based on equations (2) and (3) (Panel B). "Assets" are measured in time t-
2, "Days between examinations" are measured at -1, and all dependent variables are measured at time t. The entire data set 1994-2012 is used. "NPL/TL" is Non-performing
Loans as a percentage of Total Loans, "CO/TL" is Charge-offs as a percentage of Total Loans, and "PLLL/TL" is Provision for Loan and Lease Losses as a percentage of Total
Loans. Bank- are shaded in grey.
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Robustness: even more flexible specification

Table 5: All banks, years 1994-2012, 5th order polynomial and quartic splincs

el A: Profitability __Panel B: Loan loss and delinguency
Dependent Variable

Days between examinations (hundreads of days) 1.68% 0.11% 0.64%  0.09%
069 426 323
Assets 95054%  185.90%  -41.01%
210 060
As 3839%  1024%
-1.95 0.66
Assets 392%  -1.20%
185 071
Assets* -0.20% 0.07%
177 075
Assets® 0.00%  0.00%
171 077
I(Assets = $250MM) 024%  0.04%
213 116
(Assets - threshold)  1(Assets > S250MM) 144%  028%
083 036
(Assets - threshold)? x 1(Assets = $250MM) -18.98%  -130%
-1.82 025
(Assets - threshold)® x 1(Assets = S250MM) 4139%  2.10%
174 0.16
(Assets - threshold)* x 1(Assets > $250MM) 2749%  0.77%
-158 -0.07
1(Assets = S500MM) 0.07%  0.09%
-0.50 080
(Assets - threshold)  1(Assets > SS00MM) 090%  027%
047 0.16
(Assets - threshold)? x 1(Assets = SS00MM) 981%  -091%
087 011
(Assets - threshold)® x 1(Assets > SS00MM) 3479%  0.65%
141 004
(Assets - threshold)* x 1(Assets = $500MM) 2736%  0.76%
158 0.07
Bank fixed effey Yes Yes Yes Yes Yes
Time fixed effects’ Yes Yes Yes Yes Yes
Number of banks 7,557 7,557 7,547 7547 7547
Number of observations 67,198 670198 67.101 67101 67.103

ey sl oV egessions b on cuntons @) 0 ) T "Days between examinations” are measured at t
bles are 7-2012 s used. * IMITL" is Net Intrest Margin as a

preenage of Tol Lo, "PLITL 5 Non-performing anmmm.(.\“ of Total Loans, "COTL" is Charge-offs a a percentage of Total Loans, and "PLLLATL"

is Provision for Loan and Lease Losses as  percentage of Total Loans. Bank-level clustered T-statstics are shaded in ey
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Robustness: banks close to the thresholds

Table 6: Banks within +/- $50MM of the thresholds, years 1994-2012

Panel A: Profitability Panel B: Loan loss and delinquency

Dependent Variable ROE NIM/TL NPL/TL CO/TL  PLLL/TL
Days between examinations (hundreds of days) -2.52% -0.06% 0.73% 0.14% 0.19%
-4.90 -0.29 4.74 2.95 325

Assets -9.11% -3.42% 2.57% 0.16% 0.73%
-5.03 -2.93 5.96 0.34 372

1(Assets = $250MM) -0.72% 0.20% 0.13% 0.09% 0.05%
-2.39 1.37 1.96 1.74 1.99

(Assets - threshold) x 1(Assets > $250MM) 7.84% 3.41% -2.00% -0.12% -0.48%
3.88 224 -4.42 -0.26 -1.69

1(Assets > $500MM) -0.84% -0.60% 0.00% 0.10% 0.02%
-1.37 -1.61 0.00 1.76 0.34

(Assets - threshold) x 1(Assets > $500MM) 2.60% 7.77% 0.80% -0.37% -0.75%
0.28 1.13 0.40 -0.34 -1.08

Bank fixed effects? Yes Yes Yes Yes Yes
Time fixed effects? Yes Yes Yes Yes Yes
Number of banks 1,348 1,348 1,348 1,348 1,348
Number of observations 5,520 5,520 5,508 5,508 5,508

Note: This table displays results of IV regressions based on equations (2) and (3). The "Assets" are measured in time t-2, "Days between examinations” are measured at t-1,
and all dependent variables are measured at time t. Restricted to banks that have Total Assets within +/- $50 million of the two asset thresholds. "ROE" is Returns on
Equity, "NIM/TL" is Net Interest Margin as a percentage of Total Loans, "NPL/TL" is Non-performing Loans as a percentage of Total Loans, "CO/TL" is Charge-offs as a
percentage of Total Loans, and "PLLL/TL" is Provision for Loan and Lease Losses as a percentage of Total Loans. Bank-level clustered T-statistics are shaded in grey.
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Robustness: national banks only

Could features of regulatory arrangements, such as the Federal and State regulators alternating

exams, affect the results? National banks do not have that issue.
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Robustness: national banks only

Could features of regulatory arrangements, such as the Federal and State regulators alternating

exams, affect the results? National banks do not have that issue.

Table 7: National banks only, years 1994-2012

Panel A: Profitability Panel B: Loan loss and delinquency

Dependent Variable OF 3 L CO/ LLL/TL

Days between examinations (hundreds if days) 169%  009%  042%  007% 0.12%

-162 059 374 271

Assets -1070.88%  1758.70%  126.58% 84.59%

-130 221 141 192

Assets® 14831%  -249.84%  -18.60% -12.06%

125 223 -145 -194

S 9.03%  15.64% 1.20% 0.76%

-1.21 225 148 1.94

Assets® 0.20% -0.36% -0.03% -0.02%

117 226 -1.50 -194

1(Assets > $250MM) 2.63% 042%  045% 0.07%

090 193 249 1.53

(Assets - threshold) x 1(Assets > $250MM) -32.62% 146%  -0.04% 0.23%

142 0.60 0.02 036

(Assets - threshold)? x 1(Assets = $250MM) 93.45% 9.72%  -2.53% -145%

158 133 038 -0.61

(Assets - threshold)*  1(Assets > $250MM) 83.99%  -143%  4.90% 2.73%

-1.66 021 079 L14

1(Assets = $500MM) 195% 030%  -0.07% 0.01%

131 11§ 035 -0.08

(Assets - threshold) x 1(Assets > SS00MM) 21.22% 0.56%  -2.60% -1.66%

136 018 -1.26 171

(Assets - thresholdy? x 1(Assets > $500MM) 77.74% 222%  -124% -4.08%

157 029 112 -146

(Assets - threshold)* * 1(Assets = $500MM) 81.18% 735%  -437% -2.44%

163 110 071 -1.02

Bank fixed effects? Yes Yes Yes Yes Yes

Time fixed effects? Yes Yes Yes Yes Yes

Number of banks 1,887 1,887 1885 1,885 1885

Number of observations 15,589 15589 15566 15566 15,566
Note: resuls of IV regressions based 4 3). Only national banks re included. The "Assets”

D - . s are messured o ime t The eniredataset 1994

 Total Loans, "NPLITL" is Non-performing Loans as a percentage of Total Loan
PLLLITL" i Provision for Loan and Lease Losses as a percentage of Total Loans. Bank-le

on Equity, "NIM/TL is Net Interest Margin as
Charge-offs as a percentage of Total Loans, an

Rezende and Wu Effects of Banking Supervision January 4, 2014 16



Effects of bank examination at longer horizons

What are the “intent-to-treat” effects of D;¢_1 on Y ¢4 (Cellini et al., 2010)?
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Effects of bank examination at longer horizons

What are the “intent-to-treat” effects of D;¢_1 on Y ¢4 (Cellini et al., 2010)?

Table 8: All banks, years 1994-2012, 3-ycar ahead performance

Panel A: Profitabilif

Panel B: Loan loss and delinquenc;

Dependent Variable ROE NPL/TL PLLL/TL
Days between examinations (hundreds if days) 0.03% 0.43% 0.04%
-0.10 236 122

Assets 70.70% 13.58% 2.52%
137 133 0.60

Assets? -12.67% -1.49% -0.35%
-146 086 049

Assets 1.00% 0.06% 0.02%
1.60 045 0.36

Assets* -0.03% 0.00% 9 0.00%
177 -0.10 ) 0.19

I(Assets > $250MM) 0.38% 0.15% -0.02%
095 0.94 043

(Assets - threshold) * I(Assets > $250MM) 4.41% 0.10% 0.35%
1.08 . 0.09 . 077

(Assets - threshold)?  1(Assets > $250MM) 2.15% -4.79% -4.23% -3.98% -2.58%
0.15 -L17 -128 297 -1.67

(Assets - threshold)*  1(Assets > $250MM) -3.74% 5.68% 5.13% 3.64% 2.89%
026 140 165 2.66 1.96

I(Assets > S500MM) 0.25% -0.26% 0.04% -0.04% 0.00%
046 -117 023 -0.54 008

(Assets - threshold) * I(Assets > SS00MM) 2.67% -3.03% 2.47% -0.68% -1.12%
049 -1.46 201 0.94 -195

(Assets - threshold)?  1(Assets > S500MM) 10.49% -6.85% -7.10% -3.90% -3.63%
0.65 -129 2.03 244 228

(Assets - threshold)® * 1(Assets > SS00MM) 4.15% 6.31% -5.17% -3.64% -2.89%
029 -158 -1.67 2.65 -195

Bank fixed effects? Yes Yes Yes Yes Yes
Time fixed effects? Yes Yes Yes Yes Yes
Number of banks 6219 6219 6209 6209 6209
Number of observations 52,143 52,143 52,070 52,070 52,071

Note: This table displays results of IV regressions based on equations (2) and (3). The "Assets" are measured in time 12, "Days between examinations” are measured at t-1, and
all dependent variables are measured at time 142, The entie data set 1994-2012 is used. "ROE" is Returns on Eaquity, st Margin as  percentage of Total
"O/TL" i Charge-offs as a percentage of Total Loans, and "PLLLITL” s Provision for Loan and

s Net It

Loans, "NPLITL" is Non-performing Loans as a percentage of Total Loans,
Lease Losses as a percentage of Total Loans. Bank-level clustered T-statistics are shaded in grey.
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Summary

e We established a causal effect of banking supervision on bank
performance.
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e We established a causal effect of banking supervision on bank
performance.

e More frequent examinations increase bank profitability, and lower
loans losses and delinquencies.

e Our methodology is based panel regressions fuzzy regression
discontinuity, and removes confounding effects at the discontinuities.
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We established a causal effect of banking supervision on bank
performance.

More frequent examinations increase bank profitability, and lower
loans losses and delinquencies.

Our methodology is based panel regressions fuzzy regression
discontinuity, and removes confounding effects at the discontinuities.

Extensions: How can we assess the effectiveness of supervision for
TBTF firms? How can we evaluate the effects of supervision on
systemic risk?
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