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by Banks and LendingClub

« Excludes auto loans, home equity loans, and
home equity lines of credit

* Focus on volume of nonperforming
unsecured consumer loans

— Past-due plus gross charged-off loans: eliminates
bias due to differences in aggressiveness of charging
off

 Nonperforming unsecured consumer loan
ratio

__ past—due unsecured consumer loans+gross charged—off loans
total unsecured consumer loans+gross charged—of f loans
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* Lending efficiency measured by the
performance of unsecured consumer loans
— the observed nonperforming consumer loan ratio

— a best-practice ratio conditioned on . . .
» scale of lending (lending technology)
» economic conditions in a lender’s local markets
« average contractual interest rate on consumer loans

 Lending performance inefficiency
— observed ratio corrected for statistical noise
minus
— best-practice ratio
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nonperforming loan (NPL) ratio increases with
the asset size of bank lenders.
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Research Tasks

« Decompose the nonperforming unsecured
consumer loan ratio into

— the portion due to lending to risky borrowers who
default more often (inherent credit risk)

— the portion due to less skill at assessing credit risk
and managing loans (lending performance
Inefficiency)

« Compare unsecured consumer lending by
traditional banks to LendingClub in terms of

— Inherent credit risk
— lending (performance) inefficiency
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Explaining the nonperforming loan
ratio In terms of risk vs skill?

« Estimate the best-practice (minimum)
nonperforming consumer loan ratio by
stochastic frontier technigues (eliminates luck)

« The ratio the bank would achieve Iif it were fully
efficient at credit risk evaluation and loan
management — its inherent credit risk.

* Fully efficient relative to its peers
— GDP growth rate, banking market concentration
— Consumer and total lending volume

— Average contractual consumer lending interest rate



Specifying the Best-Practice Frontier
Defining Peer Groups
 Hughes and Mester (2015)

* “These variables define the peer group that
determines best-practice performance against
which a particular bank’s performance is judged.

* “If something extraneous to the production
process is included in the specification, this
might lead to too narrow a peer group and an
overstatement of a bank’s level of efficiency.

 “Moreover, the variables included determine
which type of inefficiency gets penalized.
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Specifying the Best-Practice Frontier
Defining Peer Groups

 “Moreover, the variables included determine
which type of inefficiency gets penalized.

 “If bank location, e.g., urban versus rural, Is
Included in the frontier, then an urban bank’s
performance would be judged against other
urban banks but not against rural banks, and a
rural bank’s performance would be judged
against other rural banks.

 “If it turned out that rural banks are more efficient
than urban banks, all else equal, the inefficient
choice of location would not be penalized.”
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Specifying the Best-Practice Frontier
Defining Peer Groups

« Bank characteristics and economic lending
environment

— Economic conditions in local markets
« GDP growth rate

« Banking market concentration
— Scale of lending (technology, potential to diversify)

— Average contractual interest charged on consumer
loans
» Adverse selection of borrowers in terms of credit risk

 Financial pressure on borrowers
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Specifying the Best-Practice Frontier
Defining Peer Groups

 Lender advantages that improve borrower
selection

— Better credit risks apply for any particular average
contractual interest rate

— Examples
« Geographic convenience of local lender
« Lender that offers convenient application process
« Lender that makes speedy credit decisions

 Lender that is trusted

« Better selection reduces expected NPL ratio at
any contractual interest rate — more efficient
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NP, = X8+ ¢,

NP, = ratio of nonperforming consumer loans to total consumer
loans at bank i,

X Is a vector consisting of loan volumes and control variables

X, = Total consumer loans; (100 billions)

X, = (Total consumer loans; (100 billions))?
X5 = Total loans; (100 billions)
X, = (Total loans; (100 billions))>
Xz = Total consumer loans ; (100 billions) x Contractual
consumer loan rate;
Xg = Total consumer loans; (100 billions) x GDP growth rate
across bank;’s markets
X, = Total consumer loans; (100 billions) x Herfindahl index of
market concentration across bank;’s markets
Xg = Contractual consumer loan rate; x Herfindahl index of
market concentration across bank;’s markets
&= v+ 1 1S a composite error term
v ~ iid N(0,0,2?) two-sided (statistical noise)
I (> 0) ~ Bexp(—-0Ou) one-sided (performance inefficiency)
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Portion of the ratio due to statistical noise
noise; = E(vlg) = g — E(4&)

Noise-adjusted observed nonperforming ratio
noise-adjusted NP; = NP, = E(v|g)

Lending Performance Inefficiency
NP, =XB+ v+ u
[NP; = E(ul&)] = XB = E(4&)

noise-adjusted NP, = best-practice NP, = excess NP,



Stochastic Frontier Decomposition
NP, = Xf+¢& whereg=v+ u
Best-practice (conditional) nonperforming ratio
best-practice NP, = X8

Portion of the ratio due to statistical noise
noise; = E(vlg) = g — E(4&)

Noise-adjusted observed nonperforming ratio
noise-adjusted NP; = NP, = E(v|g)

Lending Performance Inefficiency
NP, =XB+ v+ u
[NP; = E(ul&)] = XB = E(4&)

noise-adjusted NP, = best-practice NP, = inefficiency;



Caveats

* Our conclusions are limited to LendingClub and
may not be generally applicable to fintechs.

* The efficiency metric is well-accepted, widely
used, and conceptually sound, but is subject to
data limitations:

— different results might be observed under downturn
conditions with higher delinquency

— banks experienced operating through business cycles

» Efficiency measured by loan performance, not
the cost or profit associated with lending.



The Data

Top-tier US bank holding companies
LendingClub
Year-end 2013 and 2016

Exclude banks with

— total loans/assets < 0.10

— unsecured consumer loans < $1 million

— nonperforming consumer loan ratio < 0.001

453 banks in 2016 — 398 banks with all data
872 banks in 2013 — 755 banks with all data
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Uncollateralized Consumer Loans 2016
Eest Practice Monperforming Consumer Loan Ratio vs Lending Inefficiency
MNoise-Adjusted Observed Ratio (Red +) vs Best Practice Ratio (BElue +)
Lending Inefficiency = Moise-Adjusted Observed Ratio - Best Practice Ratio
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Increases with the volume of consumer loans.
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Eest Practice Nonperforming Consumer Loan Ratio vs Lending Inefficiency
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Uncollateralized Consumer Loans 2016
Best Practice Monperforming Consumer Loan Ratio vs Lending Inefficiency
MNoise-Adusted Observed FEatio (Fed +) vs Best Fractice Ratio (BElue +)
Lending Inefficiency = MNoise-Adjusted Observed Ratio - Best Practice Ratio

nonperforming consumer loan ratio
=
o
in

+

4 F

Book-Value
of Assets

elppiez{elbi=i 1,792,077,000

I SVRe ARSI = 2,490,972,000

BANK OF 2,189,266,000
AMERICA

SUNTRUST 205,214,392

LENDING 5,563
CLUB

(Consumer

Loans)

19.004
18.837
18.700

16.584
15.967

IN{consumer loans)

Noise-| Best Practice

Adjusted
Observed
Ratio

0.0613
0.0436
0.0391

0.1051
0.0416

Ratio

0.0603
0.0428
0.0297

0.0062
0.0408

Excess Over
Best Practice

0.0010
0.0008
0.0093

0.0989
0.0008

Average
Contractual
Interest Rate

0.1216
0.0760
0.0672

0.0397
0.1382



Uncollateralized Consumer Loans 2016
Best Practice Monperforming Consumer Loan Ratio vs Lending Inefficiency
MNoise-Adusted Observed FEatio (Fed +) vs Best Fractice Ratio (BElue +)
Lending Inefficiency = MNoise-Adjusted Observed Ratio - Best Practice Ratio

nonperforming consumer loan ratio
=
o
in

+

4 F

Book-Value
of Assets

\l elppiez{elbi=i 1,792,077,000

I SVRe ARSI = 2,490,972,000

BANK OF 2,189,266,000
AMERICA

SUNTRUST 205,214,392

LENDING 5,563
CLUB

(Consumer

Loans)

19.004
18.837
18.700

16.584
15.967

IN{consumer loans)

Noise-| Best Practice

Adjusted
Observed
Ratio

0.0613
0.0436
0.0391

0.1051
0.0416

Ratio

0.0603
0.0428
0.0297

0.0062
0.0408

Excess Over
Best Practice

0.0010
0.0008
0.0093

0.0989
0.0008

Average
Contractual
Interest Rate

0.1216
0.0760
0.0672

0.0397
0.1382



Uncollateralized Consumer Loans 2016
Best Practice Monperforming Consumer Loan Ratio vs Lending Inefficiency
MNoise-Adusted Observed FEatio (Fed +) vs Best Fractice Ratio (BElue +)
Lending Inefficiency = MNoise-Adjusted Observed Ratio - Best Practice Ratio

nonperforming consumer loan ratio
=
o
in

+

4 F

\ CITIGROUP

JPM CHASE

BANK OF
AMERICA
SUNTRUST

LENDING
CLUB

Book-Value
of Assets

1,792,077,000
2,490,972,000
2,189,266,000

205,214,392
5,563

(Consumer

Loans)

19.004
18.837
18.700

16.584
15.967

IN{consumer loans)

Noise-
Adjusted
Observed
Ratio

0.0613
0.0436
0.0391

0.1051
0.0416

Best Practice
Ratio

0.0603
0.0428
0.0297

0.0062
0.0408

Excess Over
Best Practice

0.0010
0.0008
0.0093

0.0989
0.0008

Average
Contractual
Interest Rate

0.1216
0.0760
0.0672

0.0397
0.1382



N

Uncollateralized Consumer Loans 2016
Best Practice Monperforming Consumer Loan Ratio vs Lending Inefficiency
MNoise-Adusted Observed FEatio (Fed +) vs Best Fractice Ratio (BElue +)
Lending Inefficiency = MNoise-Adjusted Observed Ratio - Best Practice Ratio

nonperforming consumer loan ratio
=
o
in

+

4 F

CITIGROUP

JPM CHASE

BANK OF
AMERICA
SUNTRUST

LENDING
CLUB

Book-Value
of Assets

1,792,077,000
2,490,972,000
2,189,266,000

205,214,392
5,563

(Consumer

Loans)

19.004
18.837
18.700

16.584
15.967

IN{consumer loans)

Noise-
Adjusted
Observed
Ratio

0.0613
0.0436
0.0391

0.1051
0.0416

Best Practice
Ratio

0.0603
0.0428
0.0297

0.0062
0.0408

Excess Over
Best Practice

0.0010
0.0008
0.0093

0.0989
0.0008

Average
Contractual
Interest Rate

0.1216
0.0760
0.0672

0.0397
0.1382



Uncollateralized Consumer Loans 2016
Best Practice Monperforming Consumer Loan Ratio vs Lending Inefficiency
MNoise-Adusted Observed FEatio (Fed +) vs Best Fractice Ratio (BElue +)
Lending Inefficiency = MNoise-Adjusted Observed Ratio - Best Practice Ratio

nonperforming consumer loan ratio
=
o
in

+

4 F

Book-Value
of Assets

elppiez{elbi=i 1,792,077,000

I SVRe ARSI = 2,490,972,000

BANK OF 2,189,266,000
AMERICA

SUNTRUST 205,214,392

LENDING 5,563
CLUB

(Consumer

Loans)

19.004
18.837
18.700

16.584
15.967

IN{consumer loans)

Noise-| Best Practice| Excess Over

Adjusted Ratio| Best Practice
Observed
Ratio
0.0613 0.0603 0.0010
0.0436 0.0428 0.0008
0.0391 0.0297 0.0093
0.1051 0.0062 0.0989
0.0416 0.0408 0.0008

Average
Contractual
Interest Rate

0.1216
0.0760
0.0672

0.0397
0.1382



Uncollateralized Consumer Loans 2016
Best Practice Monperforming Consumer Loan Ratio vs Lending Inefficiency
MNoise-Adusted Observed FEatio (Fed +) vs Best Fractice Ratio (BElue +)
Lending Inefficiency = MNoise-Adjusted Observed Ratio - Best Practice Ratio

nonperforming consumer loan ratio
=
o
in

+

4 F

Book-Value
of Assets

elppiez{elbi=i 1,792,077,000

I SVRe ARSI = 2,490,972,000

BANK OF 2,189,266,000
AMERICA

SUNTRUST 205,214,392

LENDING 5,563
CLUB

(Consumer

Loans)

19.004
18.837
18.700

16.584
15.967

IN{consumer loans)

Noise-
Adjusted
Observed
Ratio

0.0613
0.0436
0.0391

0.1051
0.0416

Best Practice
Ratio

0.0603
0.0428
0.0297

0.0062
0.0408

Excess Over
Best Practice

0.0010
0.0008
0.0093

0.0989
0.0008

Average
Contractual
Interest Rate

0.1216
0.0760
0.0672

0.0397
0.1382



2013



nonperforming consumer loan ratio

012

0.11

010

0.08

0.08

0.07

0.06

0.05

0.04

0.03

0.0z

0.01

0.00

-0.M

Unsecured Consumer Loans 2013
Best Practice Monperforming Consumer Loan Ratio vs Lending Inefficiency
MNoise-Adjusted Observed Ratio (Red +) vs Best Practice Ratio (Blue +)
Lending Inefficiency = MNoise-Adjusted Observed Ratio - Best Practice Ratio

+
+
+
+
+
+ +
+ + + +
" +
+ LendingClub +t
N + Noise-Adjusted
Ratio H
+
+ +
+ o+ +
++ N
+
+ o+ + T
+F At + +F 5 O+ s +
13 14 15 16 17 18 19 20

In{consumer loans)



nonperforming consumer loan ratio

012

0.11

010

0.08

0.08

0.07

0.06

0.05

0.04

0.03

0.0z

0.01

0.00

-0.M

Unsecured Consumer Loans 2013
Best Practice Monperforming Consumer Loan Ratio vs Lending Inefficiency
MNoise-Adjusted Observed Ratio (Red +) vs Best Practice Ratio (Blue +)
Lending Inefficiency = MNoise-Adjusted Observed Ratio - Best Practice Ratio

+
+
+
+
+
+ +
+ + + +
+
* LendingClub T+
N + Noise-Adjusted
Ratio = 0.0216 H
+
+ +
+ _-'|_-+ +
+ LendingClub
/ Best-Practice Ratio = 0.0015 N
+ o+ + T
+F At + +F 5 O+ s +
13 14 15 16 17 18 19 20

In{consumer loans)



nonperforming consumer loan ratio

012

0.11

010

0.08

0.08

0.07

0.06

0.05

0.04

0.03

0.0z

0.01

0.00

-0.M

Unsecured Consumer Loans 2013
Best Practice Monperforming Consumer Loan Ratio vs Lending Inefficiency
MNoise-Adjusted Observed Ratio (Red +) vs Best Practice Ratio (Blue +)
Lending Inefficiency = MNoise-Adjusted Observed Ratio - Best Practice Ratio

+
+
+
+
+
+ +
+ + + +
+
* LendingClub T+
N + Noise-Adjusted
Ratio = 0.0216 H
+
N Lending Inefficiency = 0.0155
+ _-'|_-+ +
+ LendingClub
/ Best-Practice Ratio = 0.0061 .
+ -+ + f
+F F—+ + +F 5 O+ s +
13 14 15 16 17 18 19 20

In{consumer loans)




2016 Medians



2016 Median Nonperforming Loan Ratios
by Volume of Unsecured Consumer Lending

* The median noise-adjusted NPL ratios differ
between smaller and larger lenders.

>10 M >100M |>18B Lend

Noise-
Adjusted 0.0181 0.0215 0.0217 0.0420 0.0416 0.0496
NPL Ratio

Best-
Practice NPL 0.0015 0.0015 0.0015 0.0024 0.0408 0.0428
Ratio

Excess NPL

; 0.0165 0.0200 0.0212 0.0389 0.0008 0.0009
Ratio
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« The noise-adjusted NPL ratio of LendingClub
resembles that of the largest 2 lender groups.
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that of the largest lending group.
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2016 Median Nonperforming Loan Ratios
by Volume of Unsecured Consumer Lending

* Most of the NPL ratio is due to inherent credit
risk for the largest group and LendingClub . ..
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 Most of the NPL ratio Is due to inherent credit
risk — not inefficiency.
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* The largest lenders and LendingClub exhibit
higher efficiency than the large lenders.
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by Volume of Unsecured Consumer Lending

* The largest lenders and LendingClub exhibit
higher efficiency than the smaller lenders.
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by Volume of Unsecured Consumer Lending

 The smaller lenders and LendingClub exhibit
lower NPL ratios than the larger bank lenders.

>10 M >100M |>18B Lend

Noise-
Adjusted 0.0244 0.0260 0.0286 0.0532 0.0216 0.0639
NPL Ratio

Best-
Practice NPL 0.0025 0.0025 0.0024 0.0037 0.0061 0.0479
Ratio

Excess NPL

; 0.0220 0.0234 0.0263 0.0494 0.0155 0.0039
Ratio
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« Smaller lenders and LendingClub exhibit lower
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« Smaller lenders and LendingClub exhibit similar
degrees of lending inefficiency.
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« Larger lenders experience much higher NPL
ratios than LC and smaller lenders.
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2013 Median Nonperforming Loan Ratios
by Volume of Unsecured Consumer Lending

« Most of the NPL ratio of large bank lenders ($1
billion - $10 billion) is due to inefficiency.

>10 M >100M |>18B Lend

Noise-
Adjusted 0.0244 0.0260 0.0286 0.0532 0.0216 0.0639
NPL Ratio

Best-

Practice NPL 0.0025 0.0025 0.0024 0.0037 0.0061 0.0479
Ratio

Excess NPL

; 0.0220 0.0234 0.0263 0.0494 0.0155 0.0039
Ratio



Why Is nonperformance so high at
the largest institutions?



Why Is nonperformance so high at
the largest institutions?

 "How Bad Is a Bad Loan?” Hughes and Moon
(2017)

« Top tier bank holding companies 2013
— Nonperforming loan ratio for all types of loans



Why Is nonperformance so high at
the largest institutions?

 "How Bad Is a Bad Loan?” Hughes and Moon
(2017)

« Top tier bank holding companies 2013

— Nonperforming loan ratio for all types of loans
* Negatively related to market value at smaller banks



Why Is nonperformance so high at
the largest institutions?

 "How Bad Is a Bad Loan?” Hughes and Moon
(2017)
« Top tier bank holding companies 2013

— Nonperforming loan ratio for all types of loans
* Negatively related to market value at smaller banks
« Positively related to market value at largest banks



Why Is nonperformance so high at
the largest institutions?

 "How Bad Is a Bad Loan?” Hughes and Moon
(2017)
« Top tier bank holding companies 2013
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* Negatively related to market value at smaller banks
« Positively related to market value at largest banks

Dichotomous value-maximizing lending strategies
— Largest banks increase credit risk at margin.
— Smaller banks reduce credit risk at margin.

Protecting charter value vs exploiting deposit
Insurance (Marcus 1984)
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Why Is nonperformance so high at
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 "How Bad Is a Bad Loan?” Hughes and Moon
(2017)
— Lending inefficiency
* Higher inefficiency associated with lower market value at
all banks
— Inherent credit risk

« Higher inherent credit risk associated with lower market
value at 140 smaller banks but not statistically significant

* Higher inherent credit risk associated with higher
market value at 104 banks larger than $3.3 billion in
assets — statistically significant at 37 large banks

— Evidence of dichotomous value-maximizing lending

strategies



Conclusions

Largest lenders

— highest median rate of NPL of 5 size groups

— highest inherent credit risk among 5 size groups

— smallest lending performance inefficiency of the groups
Second largest group

— High median NPL ratio similar to largest group

— Lower inherent credit risk and higher inefficiency
LendingClub belongs to second largest group.

— Much higher inherent credit risk than this group

— Much lower lending performance inefficiency

— Similar to the characteristics of largest bank lenders

Higher inherent credit risk may be value maximizing.



Thank you.



