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Introduction

e Loan portfolios contain illiquid assets.

 Theoretically, this illiquidity creates a “risk overhang” that will
influence new lending decisions:

— llliquid loans lock-up scarce equity capital. Banks may
have to pass up new NPV > 0 lending opportunities.

— New lending decisions based not only on stand-alone NPV,
but also on expected return covariances between existing
(overhanging) loans and new loans.

e We derive a theoretical model of loan supply with market
imperfections (loan illiquidity, costly external capital).
— Froot, Scharfstein and Stein (1993), Froot and Stein (1998),
Gron and Winton (2001).



Introduction

e We estimate the theoretical model for business loan supply
produced by small U.S. banks, 1990-2010.

— Small businesses are job-creators, rely on bank credit.
— Small banks are portfolio lenders, due to loan illiquidity

— Small banks are privately held, so capital is scarce/costly.

e Financial crisis provides nice test:

— Many financial assets became (more) illiquid.

— Bank capital became more scarce/costly.

— Claims that banks cut back on business lending.

Prior to crisis: Loan overhang, portfolio covariances, and bank
capital levels all affected new lending decisions as predicted by

the theory model.
During crisis: Loan overhang effects became more powerful.




Loan Supply with Market Imperfections

The Bank
* Bank has pre-existing loans L, , ; in multiple sectors i = (1,n).

e Loans are illiquid.

eLoans are financed with internal funds W.
The Bank Expands

*Bank makes new loans NL; in period t.

*New loans financed with costly external funds F.

Loan Returns
*All loans have stochastic returns: R,=1+r+p,-n,

— ris cost of external funds.
— p; is risk premium in loan sector i.
— n, is per-dollar loan loss in sector i, distributed N( i, ,0,; ).



Loan Supply with Market Imperfections

e Bank maximizes E(profits), expressed indirectly as P(W):
— P’(W)>0
— P”(W) <0

e Expected value of internal bank capital at end of period t:
W, = 2; (Rt-l,iLt-l,i + Rt,iNLt,i) — F(1+r)

e Substituting W into P(W), differentiating w.r.t. NL, generates
the loan supply equation:
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Estimating the loan supply equation

NLCt,BUS =¢- NLCt,RE T NLCt,CON +p Lt—l, BUS
+ - L[—l,RE + 7. L[—l,CON —|—§ EQ—I—){ RAP—I—EFFOE’BUS

e We estimate loan supply equation for business loans (BUS).
e Bank makes loans in three categories (BUS, RE, CON).
e We normalize all loan measures by bank assets.

 NLis not directly observable. Instead, we use the “net
lending change” NLC, = L, - L.

e Effects of loan illiquity will be captured in the overhang
coefficients (B, p, ).

* Effects of loan performance covariances o; will be captured in
the cross-sector coefficients (¢, @, p, 1).



Estimating the loan supply equation

NLCt,BUS =¢- NLCt,RE T NLCt,CON +p Lt—l, BUS
+ - L[—l,RE + 7. L[—l,CON —|—§ EQ—I—){ RAP—I—EFFOE’BUS

e EQ = equity/assets is proxy for Risk Tolerance.
e RAP = risk-adjusted profits = E(profitsy)/Var E(profitsgs).
e We include seasonal dummies (not shown in tables).
 We include bank fixed effects.
* NLCg and NLC_,, are endogenous.
— We use 2SLS with instrumental variables.

— We use exogenous state-level demand shifters as
instruments (e.g., income growth, unemployment,
changes in home prices).



Data and Variables

 We estimate business loan supply for small U.S. banks:
— Loans are relatively illiquid, especially business loans.
— Manage risk on-balance sheet.
— Very few have access to public capital markets.
— Typically owner-managed, so fewer agency problems.
e Urban banks with assets < $2 billion (2010 S).
e Exclude “specialist” lenders.
e Quarterly data, 1990 — 2010.

e Unbalanced pane of 77,654 quarterly observations of 4,030
different banks.



Data and Variables

e Recall: The direction of the cross-sector loan effects depend on
the signs of the loan performance covariances.

 Table 3 reports the percentage of banks with negative loan
performance covariances for each loan pair.

e On average, cov(BUS,RE) < 0.

— So we expect supply of BUS loans to increase with amount of
overhang in RE loans.

e On average, cov(BUS,CON) < 0.

— So we expect supply of BUS loans to increase with amount of
overhang in CON loans.

e On average, cov(CON,RE) > 0.



Results from Table 4:

Pre-Crisis Period Crisis Period
BUS BUS
NLC_RE 0.4563*** 0.1456 Cross-sector
(0.0331) (0.2261) hew loans
NLC_CON 0.2884*** 0.8165*** Cross-sector
(0.0574) (0.2897) new loans
RE 0.0057*** 0.0172 Cross-sector
(0.0010) (0.0224) overhang
BUS -0.0429*** -0.1358*** Same-sector
(0.0019) (0.0131) overhang
CON 0.0071%** 0.0864** Cross-sector
(0.0018) (0.0365) overhang
RAP_BUS 0.0017*** 0.0060 Risk-adjusted
(0.0002) (0.0048) profits
EQ 0.0212%*** 0.0079 Risk
(0.0046) (0.0280) tolerance




Results from Table 6 (full 3-sector model):

NLC_RE
NLC_BUS
NLC_CON
RE

BUS

CON

RAP

EQ

Pre-Crisis Period

RE

1.5793%*x*
(0.1151)
-0.3990%**
(0.1158)
-0.0081%**
(0.0001)
0.0842%**
(0.0054)
-0.0105***
(0.0035)
0.00006
(0.0001)
-0.0270%**
(0.0093)

BUS

0.4575%**
(0.0333)

0.2493***
(0.0603)
0.0059%**
(0.0001)
-0.0447***
(0.0020)
0.0066***
(0.0019)
0.0018%**
(0.0003)
0.0237%**
(0.0048)

CON

-0.2408***
(0.0476)
0.8173%**
(0.0859)

-0.0086***
(0.0001)
0.0349%**
(0.0046)
-0.0112%**
(0.0018)
0.0002**
(0.0001)
-0.0174%**
(0.0049)



Results from Table 6 (full 3-sector model):
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Conclusions

 Small banks manage their loan portfolios consistent with:
— Modern portfolio theory (covariance effects).
— Theoretical model of loan risk overhang.

 Loan overhang reduces loan supply, both within and across
lending sectors.

 Low equity (reduced risk tolerance) and high loan illiquidity
exacerbate loan overhang effects.

* During financial crisis:
— Banks became less risk tolerant.

— Loan supply became inelastic w.r.t. loan returns and
equity.
— Evidence consistent with credit rationing behavior.

— Evidence implies TARP capital injections would not have
affected loan supply at average bank in our data.
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