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Abstract

We test how active management of bank credit risk exposure through the loan sales
market affects capitd structure, lending, profits, and risk. Wefind that banks that
rebaance their C& 1 loan portfolio exposures by both buying and selling loans— that is,
banks that use the loan sales market for risk management purposes rather than to alter
their holdings of loans -- hold less capitd than other banks; they aso make more risky
loans (Ioans to businesses) as a percentage of tota assets than other banks. Holding size,
leverage and lending activities congtant, banks active in the |oan sadles market have lower
risk and higher profits than other banks. We conclude that increasingly sophiticated risk
management practices in banking are likely to improve the availability of bank credit but
not to reduce bank risk.



Risk Management, Capital Structure and Lending at Banks

. Introduction

It isdifficult to imagine another sector of the economy where as many risks are
managed jointly asin banking. By itsvery nature, banking is an attempt to manage
multiple and seemingly opposing needs. Banks stand ready to provide liquidity on
demand to depositors through the checking account and to extend credit aswell as
liquidity to their borrowers through lines of credit (Kashyap, Rgan, and Stein, 1999).
Because of these fundamentd roles, banks have aways been concerned with both
solvency and liquidity. Traditiondly, banks held capitd as a buffer againgt insolvency,
and they held liquid assets — cash and securities— to guard againgt unexpected
withdrawals by depositors or draw downs by borrowers (Saidenberg and Strahan, 1999).

In recent years, risk management at banks has come under increasing scrutiny.
Banks and bank consultants have attempted to sdll sophisticated credit risk management
systems that can account for borrower risk (e.g. rating), and, perhaps more important, the
risk-reducing benefits of diversfication across borrowersin alarge portfolio. Regulators
have even begun to consder using banks' internd credit models to devise capita
adequacy standards.

Why do banks bother? InaModigliani —Miller world, firms generdly should not
wadte resources managing risks because shareholders can do so more efficiently by
holding awdl-diversfied portfolio. Banks (intermediaries) would not exist in such a

world, however. Financid market frictions such as moral hazard and adverse selection



problems require banks to invest in private information that makes bank loansilliquid
(Diamond, 1984). Because these loans areilliquid and thus costly to trade, and because
bank falure itsdlf is cogtly when their loans incorporate private information, banks have
an incentive to avoid failure through a variety of means, including holding a capita
buffer of sufficient Sze, holding enough liquid assets, and engaging in risk managemen.
Froot, Scharfstein and Stein (1993) and Froot and Stein (1998) present arigorous
theoretical analysis of how these frictions can affect non-financid firms invesment as
well asbanks' lending and risk-taking decisons. According to their model, active risk
management can alow banks to hold less capita and to invest more aggressively in risky
and illiquid loans

In this paper, we test how access to the loan sales market affects bank capital
sructure and lending decisons. Hedging activities in the form of derivatives trading and
swap activities - activities that dlow firms to manage their market risks - have been
shown to influence firm performance and risk (e.g. Brewer, Minton, and Moser, 1999).
Our approach isto test whether banks that are better able to trade credit risksin theloan
sdles market experience significant benefits. Wefind clear evidence that they do. In
particular, banks that purchase and sdl their loans— our proxy for banks that use the loan
sdles market to engage in credit-risk management — hold alower level of capital per
dollar of assets than banks not engaged in loan buying or saling. Moreover, banks that
are on both sdes of the loan sales market also hold less capita than ether banks that only
sl loans but don't buy them, or banks that only buy loans but don’'t sdl them. This
difference isimportant because it suggests that active rebaancing of credit risk — buying

and sHling rather than just sdling (or buying) — dlows banks to dter their capita



gructure. Our key results are therefore not driven by reverse causality whereby banks
looking to increase their capitd ratios go out and sdll loans.

We a0 find that banks that rebaance through loan sales and purchases hold
lower levels of liquid assets (as a percentage of the whole balance sheet) relative to most
other banks, dthough there is no satistically Sgnificant difference in the liquidity ratios
between the buy-and-sdll banks and the banks thet just sdll loans.

Congstent with Froot and Stein (1998), we dso find that credit risk management
through active loan purchase and sales activity affects banks investmentsin risky loans.
Banks that purchase and sdl loans hold more risky loans (C& 1 loans and commercid red
estate |oans) as a percentage of the balance sheet than other banks! Again, these results
are epecidly gtriking because banks that manage their credit risk (buy and sdl loans)
hold more risky loans than banks that merely sl loans (but don’t buy them) or banks that
merely buy loans (but don't sdl them).

In our last set of results, we test whether |oan sales activity leads to lower risk and
higher returns on equity (ROE) and risk-adjusted returns on equity (RAROC). Wefind
that the buy-and-sall banks do display significantly lower risk (i.e. lower varighility of
loan losses and profits) and higher profit than banks doing Smilar activities but not usng
loan sdlesto manage ther credit risk. However, while risk-managing banks do have less
risk and more profit than banks engaged in smilar activities that do not manage credit
risk viathe loan sales market, the risk managing banks do not have lower risk than other
banks unconditiondly. That is, when compared to banks overal, the buy-sdll banks

appear no safer and, perhaps, somewhat riskier; but when compared to their peers, banks

YIn an earlier draft, we also found that banks that buy and sell 1oans hold more risky loans as a fraction of
the whole loan portfolio.



with smilar operating and financid ratios, the buy-sdl banks exhibit significantly lower
risk. Together with the results on capita structure and lending, these results suggest that
banks use the risk-reducing benefits of risk management to take on more profitable, but
higher risk, activities and to operate with greater financia leverage.

Our results have implications not only for how banks manage their credit risk, but
aso for how regulators ought to view these efforts. In particular, one of the aims of the
recently proposed revisions to the 1988 Basdl Capital Accord is to create incentives for
banks to engage in more active and sophigticated risk management by offering arange of
risk-based capitd adequacy rules. The proposa states that “For credit risk, thisrange [of
capital adequacy rules] begins with the standardized approach and extends to the
“foundation” and “advanced” internd-ratings based (IRB) approaches... This
evolutionary approach will motivate banks to continuoudy improve their risk
management and measurement capabilities so asto avail themsaves of the more risk-
sengtive methodol ogies and thus more accurate capita requirements’ (Bank for
International Settlements, 2001). While we agree with the idea of cresting incentives for
banks to improve their risk management systems, our results suggest that regulators
should not expect better risk management to lead to lessrisk. Instead, our results suggest
that banks that enhance their ability to manage credit risk will operate with greater
leverage and will lend more of their assets to risky borrowers. Thus, the benefits of
advancesin risk management in banking will likely be gregter credit availability rather
than reduced risk in the banking system.

In the next section, we discuss previous studies of risk management and firm

investment. We then explain our empirica methods and resultsin Section 111. We



concludein Section 1V with implications for the likely effects of recent innovationsin
bank risk management for the availability of bank credit.
Il. Risk Management, Capital Structure and Investment

While aggnificant amount of work has gone into analyzing risk management in
banking, the issues are not pecific to financid ingtitutions. Non-finandd firms aso
manage their risk exposures extensively, which in turn affects their investment decisons,
profitability, and vaue. Allayannis and Weston (1999), for example, examine the use of
foreign currency derivativesin a sample of large U.S. non-finandd firms and report that
there is a pogitive reation between firm vaue and the use of foreign currency derivatives.
Their evidence suggests that hedging raises firm vaue. Minton and Schrand (1999) use a
sample of non-financid firmsin 37 indudtries and find thet cash flow voldility leadsto
internd cash flow shortfalls, which in turn lead to higher cogts of capita and forgone
investments. Firms able to minimize cash flow volatility seem to be ale to invest more.

In contrast to our work, extant studies of bank |oan sales have not emphasized the
links between risk management, capita structure and lending. Recent papers have rather
viewed loan sales as aresponse to regulatory costs (Benveniste and Berger, 1987), asa
source of nonlocal bank capital to support loca investments (Carlstrom and Samolyk
1995, Pennacchi 1988), as a function of funding costs and risks (Gorton and Pennacchi,
1995), and possibly as away to diversify (Demsetz 1999).2

In arecent paper, Dahiya, Puri, and Saunders (2000) test whether loan sales
announcements provide a negeative signd about the prospects of the borrower whose loan
issold by abank. They aso examine, in asmdl sample (19 inditutions), the

characterigtics of loan sdlers. They find that stock pricesfdl at the announcement of a



loan sde and that many of the firms whaose loans have been sold subsequently go
bankrupt. This evidence provides further support for the idea that banks hold private
information about their borrowers that makes loan sales difficult due to adverse selection.

Another strand of the banking literature emphasizes the link between the interna
capital markets and bank lending. For instance, Houston, James, and Marcus (1997)
report that lending at banks owned by multi-bank bank holding companies (BHCs) is less
subject to changesin cash flow and capitdl. Jayaratne and Morgan (1999) find that shifts
in deposit supply affects lending most a smdl, uneffiliated banks that do not have access
to largeinterna capital markets. Bank sze dso seemsto alow banks to operate with less
capitd and, at the same time, engage in more lending. Demsetz and Strahan (1997) show
that larger BHCs manage to hold less capitd and are able to pursue higher-risk activities,
paticularly C&I lending. Ackavein, Berger and Humphrey (1997) find that large banks
following mergers tend to decrease their capita and increase their lending. There dso
appears to be evidence that off-baance sheet activitiesin generd and loan sdesin
particular help banking firms lower their capital levelsto avoid regulatory taxes and
improve their risk tolerance (Gorton and Haubrich 1990).

One of the contributions of this paper isto go beyond the internd capita markets,
as measured by both bank sze and access to a multi-bank BHC, and test whether banks
that use the loan sales market to manage credit risk dter their capitd structure and
lending decisonsin acomplementary way. |If banks with access to bigger internd capita
markets (e.g. big banks and banks owned by multi-bank BHCs) hold less capital and lend
more, then the same ought to be true for banks that use the externd loan sdles market to

manage their credit risk. We test thisidea by estimating whether banks that buy and sl

2 For areview of the possible motives for loan sales, see Berger and Udell (1987).
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loans hold less capital and engage in more risky lending than other banks, even after
controlling for their sze and holding company affiliation as proxies for the effectiveness
and scope of theinternd capitd market. Our empirica modd can be viewed asasmple
test of amode of risk management ala Froot and Stein in which hedging activities add
vaue by dlowing the bank to conserve on costly capitd, and by ensuring that sufficient
interna funds are available to take advantage of attractive investment opportunities.

[11. Empirical Methods and Results

A. Methods and Data

Decison making in banking is not and should not be compartmentaized. Actions
that affect capital Structure, investment decisons, and portfolio risks are not taken in
isolation. It is quite the norm that asingle action or trading decision affects dl of the
above. A bank loan is not purdy an invesiment; this decison also affects risk-based
capitd requirements, aswell asfirm risk (through multiple layers of credit, interest rate
and other risks). Detailed loan-level datafor abroad cross-section of banksis not
available to the researcher. Thus, one cannot observe how a particular [oan decision
affects the make-up of the overal portfolio or its risk and capitd implications. We are
therefore left to infer implications from aggregate data and aggregate actions.

Our data come from the Reports of Income and Condition (the “Cal Report”) for
al domestic commercia banksin the United States. These data include the sale and
purchase of dl loans originated by the bank, excluding residentid red estate and
consumer loans. |f abank were involved in a syndicated |oan and sold its portion of the
gyndication, this would be counted as aloan sdle aswdll. The data aso include only

those loans sold or purchased without recourse, meaning that the risk of the loan must



have |eft the balance sheet of the sdlling bank to be counted. Data on both |oan purchases
and sales are available quarterly from June of 1987 through the end of 1993. We use
these figure to compute annud flows of loans sold and purchased from Juneto Junein
each year from 1988 to 1993. So, for example, the 1988 loan sdesfigures reflect loans
sold between June of 1987 and June of 1988. In this example, we would then assign
these flows to the balance sheet figures as of June of 1988.

As noted above, our purposeisto test how active management of credit risk, as
proxied by loan sdles and purchases, affects afinancia ingditution's capitd structure,
lending, profits, and risk. We estimate a series of cross-sectiona, reduced form
regressions that relate measures of capital structure, investments in risky loans, profits
and risk to control variables (designed to capture the extent of abank’s accessto an
interna capita market) to measures of the bank’ s use of the loan sales market to foster
risk management. Our dependent variables are the following:

Capitd and Liquidity Vaiables

Capital/Asets ratio = Book value of equity / Assets
Liquidity ratio = Cash + Federal Funds Sold + Securities/ Assets

Lending Vaiables

Commercid & Industrid Loans/ Assets
Commercid Redl Estate Loans/ Assats
Risk Variables
Time-series sandard deviation of each bank’s ROE (Earnings/Capitdl)
Time-series standard deviation of each banks's Loan Loss

Provisons/Totd Loans



Profit Variables
Time-series mean of each bank’s ROE
RAROC = Time-series mean ROE / time-series standard deviation of
bank’s ROE.

To capture the effect of internal capital markets (Jayaratne and Morgan 1999,
Demsetz and Strahan 1997, Houston, James and Marcus 1997), we include as regressors
indicator variables for banks owned by multi-bank holding companies and multi- state
bank holding companies. We dso create indicators to capture the effect of firm sze
based on the bank’ stotal assets. Following Demsetz (1999), we avoid imposing alinear
(or logrlinear) relationship between size and our dependent varigbles. Instead, we include
indicators for eight asset classes, with firmsin asset size greater than $10 billion acting as
the omitted category.®

We need to be careful to isolate risk management activitiesin the loan sdes
market from other reasons why banks might buy or sell loans. For instance, banks may
sl (buy) in response to relatively strong (week) loan demand conditions. Similarly,
unusudly strong funding conditions may induce loan purchase activity, while unusudly
week funding conditions may induce loan sdes. Again following Demsetz (1999), we
create three indicator variablesto reflect abank’s activities in the loan sales market: these
variables denote whether a bank only sdlls loans, whether it only buys loans, or whether it
buys and sdllsloans; firms that do not participate a al act as the omitted category in the

regressons. We focus our attention on banks that both buy and sdll loans, since demand

3 We have al so estimated our models with an indicator equal to one for banks that hold interest rate
derivatives contracts (mainly plain-vanilla swaps) as a proxy for banks that manage market risk. This
indicator variableis positively related to the C&I loans to assets ratio but not related to bank capital



and funding conditions are unlikely to be driving the results for these banks. Our theory
suggests that banks that engage more actively in risk management in this way will be able
to conserve capital and operate with fewer liquid assets, and at the same time, they will
be able to take advantage of more risky lending opportunities without unduly increasing
their credit risk.*

Table 1 provides the descriptive atistics for the full sample for each of the
variablesin the modds. The sample starts with 74,045 bank/year observations. (For the
risk and profit variables, which are computed from time- series statistics for each bank,
we have just asingle observation per bank.) We then lose some observations due to
missing data or obvioudly incorrect data. For example, we dropped observations where
the balance sheet ratios exceeded one. In addition, the ratio of earningsto capital (ROE)
has large positive and negative outliers. We therefore trim this variable at the 1% and 99"
percentile of its distribution before constructing mean ROE and RAROC for each bank.
Similarly, we trim the ratio of loan loss provisionsto total loans at the 1% and 99"
percentiles. We then trim the two risk measures, the standard deviation of ROE and the
standard deviation of the loan loss provisionsto loansratio, a their respective 1% and 99
percentiles. We do the same for RAROC.

We dso report mean characteristics in Table 1 for banks that buy loans, sell loans,
buy and sdll loans, or do neither. These Smple comparisons suggest that banks that buy

and | loans have the lowest capita-to-assets and liquid assets ratios and the highest

structure variables or commercial real estate lending. Itsinclusion inthe model does not change the other
results that we focus on bel ow.

% In asecond set of specifications, we have also replaced the indicator variables with the ratio of gross sales
(sales + purchases) of loansto total C& | loans, and the ratio of net purchases (purchases- sales) of loans to
total C&I loans. The net purchases variable controls for loan demand effects (low loan demand leading to
net purchases) or funding supply effects (high supply of funding leading to net purchases). The grossloan
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levels of risky loans as a percentage of the balance sheet.® On its face, these comparisons
support the idea that active risk management via the externd loan sales market adds vaue
to banks by dlowing them to conserve on capital and liquid assets and engage morein

the activity that generates vaue —risky lending. Of course, the banks that buy and sl
loans are dso larger and more likely to affiliate with multi-bank and multi- state bank
holding companies than the other banks. Thus, these banks also seem to have accessto a
better (or at least bigger) internd capital market. \We now contral for this effect in our
regressons.

B. Loan Sales, Capital Sructure and Lending Choices

Table 2 reports our regression results for the capital-to-assets ratio. Both BHC
affiliation and increasing bank sze seem to be associated with lower capital-asset ratios,
suggesting that larger internd capital markets do alow banks to operate with asmaler
cushion againgt insolvency. In contrast, and somewhat to our surprise, however, banks
afiliated with multi-state BHCs do not seem to hold less capitd.

Our proxy for abank’s use of loan sales activity to manage risk suggests very
strongly that banks can conserve on capita by actively managing their credit risk through
loan sdles. The buy-and-sdl varigbles are negative and sgnificant (both economicaly
and satigticdly) in dl years, they suggest that banks that manage their credit risk by both
buying and sdling loans have capital- asset ratios 1.2 to 1.5 percentage points lower than

banks that do not participate at dl in this market. Perhgps more important, the banks that

sales ratio measures how aggressively abank manages or rebalances its loan portfolio. Theseresultsare
largely consistent with those reported using the indicator specifications.

® The simple comparison between buy-sell, buy only, sell only and buy-sell banks are not available for the
risk and profit variables since these are constructed as time-series averages for each bank. We also
averaged our indicator variables for our risk and profit regressions over time, i.e. abank that sold only in 2
of the 6 years will have asell only value of 2/6. Demsetz (2000) shows that most banks remain in the
same |oan sal es category from year to year, but some will switch categoriesin time.
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appear to rebalance their risk through both purchase and sale have capita- asset ratios
about 0.2 to 0.4 percentage points lower than banks that just sdll loans, and this difference
isdatigicaly sgnificant at the one percent level in dl Sx years.

The results for liquid assets (the cash + securities-to-assets ratio) provide further
support to our expectation that firms that engage in loan trading can afford to reduce their
buffer of liquid assets. Once again, as shown in Table 3, control variables perform as
expected -- large banks &ffiliated with BHCs (especidly multi-state BHCs) hold fewer
liquid assets. Moreover, we again find that banks that both buy and sell loans hold lower
levels of liquid assets than ether banks that neither buy nor sdll, or banks that only buy
loans. Wefind no statigtically meaningful differencesin liquidity ratios, however, for the
buy-and- sl banks and the sall-only banks.

Overdl, Tables 2 and 3 suggest that risk management via the loan sales market
dfects banks' capita structure and liquidity choices. In Tables4 and 5, we show that
credit risk management through loan purchase and sales activity dso affects lending
decisons -- banks that use the loan sales market to manage credit risk invest a grester
fraction of their assatsin risky loans. In Table 4, we examine theratio of C&I loansto
assets, and in Table 5 we examine the ratio of commercial redl estate loans to total assets.
The reaults, after controlling for sze and BHC affiliation, provide further support for our
hypothess.

Looking first a Table 4 (C&| loans per dollar of assets), we find thet, at a
minimum, C&| loans-to-assets are 2.8 percentage points higher, on average, at banks that
buy and sdll loans compared to banks that do not participate in the loan sales market.

Moreover, the buy-and-sdl banks hold C& I |oans-to-assets ratio 1.6 to 4.2 percentage
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points higher than the banks that buy only, and 0.2 to 1.9 percentage points higher than
banks that sdll only. The differencein C&I lending for the buy-sdll banks and the sdll-
only banksis gatigticaly sgnificant in five of the Sx years.

For commercia red estate lending, the pettern is smilar. Rdative to banks not
involved in the loan sdles market, commercid red estate loans per dollar of assets are at
least 2.8 percentage points higher a the buy-sell banks. Compared with the buy-only
banks, the buy-and-sell banks hold 1.5 to 2.7 percentage points more commercia red
edtate loans, and compared with the sall-only banks, they hold 0.3 to 1.1 percentage
points more commercid red edtate loans. The difference in commercid red edtate
lending between the buy-sdll and sdll-only banksis satisticaly sgnificant at the one
percent leved in four of the Sx years, and at the 10 percent level in one of the Six years.

The resultsto this point establish a strong and consistent correlation between
capitd, liquidity, risky lending and banks' activity in the loan sdes market for credit risk
management. These correlations suggest that banks that engage in risk management ater
their financial and operating strategies toward ones that would, on their own, increase
rik. Asisawaysthe case, however, it is difficult to rule out reverse causdity. Perhaps
banks with higher risk (e.g. bankswith less capita or banks with higher levels of risky
loans) choose to indtitute a more active risk management program to offset (or partidly
offset) their greater financial and operating risk, rather than the other way around.

To rule out reverse causdity, we replace the three loan sdesindicators reported in
the regressions of Tables 2-5, with asingle variable intended to capture the extent of loan
sdes activities by other banks headquartered in the same loca market, defined asa

Metropolitan Statistical Area(MSA). (For banks not headquartered in an MSA, we use
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the county as the local market.) Theideaisto replace varidbles that reflect abank’s
choice of whether or not to manage risk viathe loan sales market (the three loan sdes
indicator variables) with avariable that captures the cost of using the loan sdes market
for thispurpose. The premiseisthat abank ismore likely to face alow cost of using the
loan sales market for risk management if other banks in the same local areado 0. This
lower cog, for example, could reflect the nature of the borrowers or industries located
near the bank.®

Asameasure of banks use of the loan sdlesmarket  cdl it the “depth” of the
local loan sales market — we compute the sum of dl loans made by banks headquartered
in the same MSA (or non-MSA county) that both buy and sdll loans, divided by dl loans
made by dl banksinthe MSA. Thisvariable rangesfrom alow of zero (no other bank in
the market is a buy-sdll bank) to one (al other banksin the local market are buy-<di
banks). We do not include lending by the bank in question in congiructing local loan sdes
depth because we want our measure of loan sales activity to be insengtive to the actua
choices made by the bank. Thus, the results are unlikely to be driven by reverse
causdlity.

Before testing how a bank’ s capita, liquidity and lending depend on locd 1oan
market depth, we firgt note that this variable exhibits a high correlation with the buy- sl
indicator variable. Thus, we seem to have identified a good insrument; if abank is

located in a market where many of its competitors actively use the loan sdles market, then

® Survey evidence suggests that firms (aswell as households) tend to borrow from banks that are
geographically close.
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the bank doestoo.” For example, in year-by-year cross sectiona regressions smilar to
those in Tables 2-5 with the buy-sdll indicator as the dependent variable and the size
indicators, the multi-bank and multi-state BHC indicators and our measure of local loan
market depth as explanatory variables, the coefficient on the market depth variable ranges
from 0.17 to 0.20 with at-gatistic that never falls below 14.

Table 6 reports the results. To preserve space, we only report the coefficients on
our messure of the depth of the local loan sdles market. For dl four variables and for all
ax years, the coefficients are large and satisticdly sgnificant. First, we find that banks
hold less capitd per dollar of asset if they are located in markets with many active loan
sdlersand buyers. For example, abank in a market where none of its competitors act as
both aloan buyer and sdller has, on average, a capita-asset ratio 0.3 to 0.6 percentage
points higher than asmilar bank located in a market where dl of its competitors use the
loan sales market for risk management. Second, a bank in amarket where none of its
competitors act as both aloan buyer and seller has, on average, aliquid assets-to-tota
astsratio 2.2 to 4.1 percentage points higher than asmilar bank located in a market
where al of its competitors use the loan sdles market. The same story holds for lending.
Banks in markets where competitors use the loan sales market as both buyers and sellers
hold 2.0 to 4.6 percent more C& | loans per dollar of assetsand 1.7 to 3.2 percent more

commercia red estate loans per dollar of assets®

’ Note that we cannot re-estimate the models of Tables 2-5 using an instrumental variables procedure
because the model is not identified. We have three endogenous variables— the three loan sales indicators—
but just asingleinstrument. Thus, we report what could be interpreted as areduced form instead.

Thisanalysis may raise the concern that our results have only to do with differencesin bank behavior that
reflect difference across local markets. For example, one interpretation of these findings is that they reflect
an unobservable characteristic of the |oans that makes them both safer and, thus, easier to sell. To rule this
out, we have estimated our model with MSA -level (or non-M SA county-level) fixed effects on the
assumption that banks tend to lend to local firms, and that loansto firmsin the same MSA are
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C. Loan Sales Activity, Risk, and Profits

In our last set of results, we estimate the relationship between loan sdes activity
and two measures of risk, the standard deviation of a bank’s return on equity and the
standard deviation of abank’sloan loss provisonsto tota |oans. These standard
deviations reflect the time series varigbility in the two rétios, one reflecting abank’s
overdl profitability and the other reflecting the losses redlized on itsloan portfolio. We
then test whether profit (mean ROE) and risk-adjusted profit (the ratio of abank’smean
ROE to the standard deviation ROE, what we cal “RAROC”) is higher at banks engaged
in loan sales and purchases than at other banks.® Because the risk and profit measures are
based on time- series data for each bank, we only estimate a Single cross-sectional modd.
We thus report the “between” estimator, which exploits the full panel dataset but
edimates the regression using the time-series averages of both the dependent and
explanatory variables for each bank. This estimator depends on variation between banks,
it is andogous to the earlier annual cross sectional results'®

Asreported in Table 7, there is a strong relationship between activity in the loan
sales market and the two risk measures, athough the effects depend on whether or not we
control for capital structure and lending activities. Without controls for activities, banks
that buy and sdl loans appear to have higher voldility of ROE than banks not engaged a

al inthe loan sdles market, or banks that only buy loans (column 1). However,

homogeneous. Inthese modelswe continueto find that the buy-sell banks have statistically significantly
lower capital ratios and higher ratios of risky loans to assets than the other banks.

° This analysisissimilar in spirit to Demsetz and Strahan (1997), who link stock return volatility to bank
characteristics. Here, we use accounting measures of risk rather than market measures of risk because we
need to include the smaller banks without publicly traded stock to have sufficient variation in our loan sales
variables.

19 |n principle, we could estimate the relationship between ROE and loan sales activity on ayear-by-year
basis, aswe do with the balance sheet ratios. However, since ROE tends to fluctuate over time, we decided
to report the relationship based on average profits over our sample period.
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controlling for activities, the buy-and-sdl banks are safer than otherwise smilar banks
(i.e. banks with similar capital structures and loan portfolios) that do not avail themselves
of the opportunity to manage risks through the externd markets (column 2). For
example, the voldility of ROE is about 0.006 lower for the buy-sell banks than for banks
outsde the loan sales market entirdly. Rédtive to the sdl-only banks, ROE volility is
about 0.004 lower for the buy-sdll banks; both of these differences are Satidticaly
ggnificant a the one percent level. These differences are dso economicaly sgnificant,
representing a decline in the volatility of ROE equa to more than 10 percent of its
unconditional mean (0.032—see Table 1). Comparing the buy-sdl and buy only banks,
we dso find that buy-sdll banks have lower volatility of ROE, but the difference is not
datidicaly sgnificant a conventiond levels.

Table 7 displays a similar patternfor loan loss volatility. Unconditiondly, the
buy-sdl banks have loan loss volatility thet is not Sgnificantly different from thet
displayed by banks not engaged at dl in the loans sdes market and banks that only buy
loans (column 3). Controlling for activities, however, the buy-sdl banks have
considerably lower loan loss volatility than the other three sets of banks (column 4). For
example, the buy-sdll banks have loan loss volatility about 0.0005 lower than banks not
engaged a dl inloan saes, and they have loan loss volatility that is 0.0003 lower than
the sdl-only banks, or about 15 percent of the mean volatility of loan losses (Table 1).
Both of these differences are Satidticaly sgnificant at the one percent level. Compared
with the buy-only banks, we find that |oan loss volatility is 0.0002 lower for the buy-sdl
banks, and this difference is datisticaly sgnificant a the five percent leve (p-

vaue=0.03).
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Asafina test of our hypotheses, we want to estimate how bank profit varieswith
risk management activities in the loan sales market. Our sample period, however, covers
atime of turmoail in the U.S. banking industry in which loans to businesses experienced
very poor performance. Because the banks active in loan sles held more of these loans
(see above), and because these loans turned out to experience losses, the relationship
between ex-post profits and loan sales activity would be obscured during our sample
period in the absence of controls for activities. We therefore account for the very poor
ex-post performance of banks' lending to businesses during this period in our regressions
to remove this bias by including the capitd structure and lending activity variables
andyzed in Tables 2-5 in our last set of regressions.

In Table 8 we report the relationship between loan sales and bank profits (ROE)
and risk-adjusted profits (RAROC). Wefind that the banks that use loan sales to manage
credit risks— the banks that both buy and sdll loans — have sgnificantly higher ROE and
risk-adjusted profits (RAROC) than dl three other groups of banks. Relative to banks
that do not engage in loans sales, for example, the buy-sdll banks have an average ROE
that is 0.9 percentage points higher, and relative to the sell-only banks, the buy-and-sdl
banks experienced an average ROE that is 0.7 percentage points higher. Similarly, the
buy-and-sdl banks display higher risk-adjusted profits than banks in the other three
groups.

Banks that manage their risks by both buying and sdlling loans appear to benefit.
They can operate with less capita and hold fewer liquid assets on their balance sheet, and
they can engage in more risky lending — lending to business — rather than safe lending

(consumer and resdentid red estate), dl without unduly increasing their risk. These
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drategiesraise profits. What explains the banks that don’t manage their risks through the
loan sales market? One possihility isthat loans with private information are hard to s

a arm' slength unless a bank has established a strong reputation over time in this market.
In fact, the recent results by Dahiya, Puri, and Saunders are consstent with this view.
Alternatively, during our sample period there may be mainly poorly managed banks that
have been able to persst in the U.S. due to regulations that reduce competitive pressures
and government subsidies (see Jayaratne and Strahan, 1998 and Berger, Kashyap and
Scalise, 1995).

Trends toward more widespread adoption of risk management techniques support
our finding that barks benefit by using these techniques to increase profit. During the
past few years, sophigticated banks and financia consultants have begun successfully
marketing risk management software to banks. JP Morgan, for example, developed its
Creditmetrics model to alow banks to estimate how diversification across rating
categories, indudtries, and countries affect the overdl loss distribution for their portfolio.
Our study focuses on banks' uses of the loan sdles market for risk management during the
late 1980s and early 1990s because of data availability, but we would expect other risk
management techniques that have been adopted over the past severa years to have had
amilar effects on bank capital structure, lending and profits. Rigorous testing of the
effects of these new risk management techniques, however, will have to wait for more
time to pass and more data to be collected.

IV. Conclusons
We have long been intrigued by the mechanisms through which banks seem to

cater to many and opposing needs. Liquidity, profitability, and solvency gods seem to
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cross paths and by and large contradict one another. The extant empirica literature for
non-financia firms indicates that active risk management through both interna capita
markets (e.g. scale and divergfication) and through active engagement in the externd
capitd markets (e.g. active use of derivatives) provide ways to manage liquidity and cash
flow and achieve higher investment.

We have considered the case of the loan sadles market as one toal (that we can
measure empiricaly) which banks use to dign their risk management, lending and capita
gructure gods. The focusin the banking literature has been on how banks use their
internd capital markets. Our results support these studies, since we find that bigger
banks affiliated with multi-bank BHCs enjoy lower capitd ratios and higher lending. We
extend these results by showing that access to and aggressive use of an externa loan sales
market to manage credit risk leads to the same effects. Loan sadles activity alows a bank
to hold less capitd, invest lessin low-yidd, high-liquidity assets while & the same time
increase its holdings of higher-risk, higher-return assets. The relationship between risk
and loan sales activity suggests that these moves toward higher risk activities do not, in
fact, result in higher risk. It seemsthat the risk-reducing benefits of engagement in the
loan sdes market are, in effect, spent by banks on higher risk activities. The motivation
for these changes in capita structure and lending practicesis profit -- we find that profits
are higher at banksthat buy and sell loans.

We conclude that the banks that engage in both buying and sdlling of loans are
better able to take advantage of positive net- present-vaue investment opportunities, as
they are able to increase their C& 1 and commercia red edtate loans and are better able to

manage with lessliquidity and less capitd. The buying and selling of loans & the same
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time seemsto alow banks to be more flexible and more aggressive. The flexibility
reduces the burden of carrying more capital, and lower yield higher liquidity assets; and
the aggressveness dlows them to increase their higher risk and higher yield assets.

In recent years we have seen banks trade credit risks using credit derivatives, and
we have seen the emergence of sophisticated credit risk measurement systems that take
account of correlations across borrowers in different industries, countries and market
segments. Regulators have decided thet such innovations ought to be encouraged and
even used to help determine capitd adequacy standards. Our look at how banks have
used the loan sdles market suggests that developments in risk management are healthy
onesthat are likely to increase the availability of bank credit, but we caution that

regulators ought not expect that these technologies will be employed to reduce risk.
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Tablel
Summary Statistics

Neither
Buy and Buy nor
Full Sample Statistics Buy Only  Sell Only Sell Sell
Variable Obs. Mean Std. Dev. Mean Mean Mean Mean
Capital / Assets 72,611 0.091 0.034 0.092 0.089 0.083 0.100
Securities/ Assets 74,043 0.429 0.163 0.466 0.402 0.392 0.474
C&I1 Loans/ Assets 73,938 0.105 0.094 0.093 0.111 0.126 0.078
CRE / Assets 74,044 0.088 0.083 0.082 0.095 0.104 0.067
Total Assets 74,045 269 2,599 116 137 530 99
(Millions of $s)
In a Multi-bank Holding 74,045 0.314 - 0.351 0.215 0.477 0.166
Company?
In a Multi-state Holding 74,045 0.122 - 0.113 0.090 0.178 0.078
Company?
Std. Dev. of return on 12,670 0.032 0.029 - - - -
equity (ROE)
Std. Dev. of Loan Loss 12,732 0.002 0.003 - - - -
Provisions/Total Loans
Average ROE 13,896 0.053 0.051 - - - -
RAROC (Avg. ROE/ Std. 12,672 3.695 3.307 - - - -
Dev. of ROE)
Buy loans? 73,033 0.119 - 1 0 0 0
Sell loans? 73,033 0.188 - 0 1 0 0
Buy and sell loans? 73,033 0.378 - 0 0 1 0
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Table2
Dependent Variable: Capital to Asset Ratio

1988 1989 1990 1991 1992 1993
Constant 0.070** 0.074** 0.071** 0.075** 0.079** 0.086**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Multi-bank holding -0.005** -0.006** -0.006* * -0.007** -0.005** -0.004**
company (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Multi-state bank holding  -0.002** 0.001 0.002 0.001 0.003** 0.001
company (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Assets < $10 mil 0.046** 0.044** 0.046** 0.039** 0.040** 0.034**
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
$10 mil < Assets< $25mil  0.033** 0.031** 0.034** 0.029** 0.027** 0.023**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
$25 mil < Assets<$50mil  0.028** 0.027** 0.029** 0.025** 0.024** 0.021**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
$50 mil < Assets < $100 0.026** 0.023** 0.026** 0.021** 0.020** 0.017**
mil (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
$100 mil < Assets< $500  0.021** 0.018** 0.020** 0.016** 0.015** 0.011**
mil (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
$500 mil < Assets< $1 bil  0.015** 0.012** 0.014** 0.010** 0.009** 0.006**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
$1 bil < Assets < $5 hil 0.013** 0.009** 0.011** 0.011** 0.009** 0.009**
(0.002) (0.003) (0.002) (0.003) (0.003) (0.002)
$5 bil < Assets < $10 bil 0.010** 0.006* * 0.007** 0.006* 0.008** 0.008*
(0.002) (0.002) (0.002) (0.003) (0.003) (0.004)
Sell loans -0.012** -0.011** -0.011** -0.008** -0.009** -0.009*
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Buy loans -0.005** -0.006** -0.005** -0.005** -0.006* * -0.007**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Buy and sell loans -0.015** -0.014** -0.013** -0.012** -0.013** -0.013**
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
P-value for F-Test that <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Sell=Buy and Sell
R? 0.131 0.125 0.111 0.101 0.089 0.083
N 12,893 12,445 12,147 11,813 11,483 11,066

Heteroskedasti city-consistent standard errors are reported below coefficients in parentheses (See White, 1980). ** Significant at the
1% level *Significant at the 5% level . Assets above $10 billion is the omitted category for the Szeindicator variables. Banksthat
neither buy nor sell loans constitute the omitted category for the sell and buy indicator variables.
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Table3
Dependent Variable: Ratio of Cash Plus Securitiesto Assets

1988 1989 1990 1991 1992 1993
Constant 0.277+* 0.275** 0.292** 0.292%* 0.322%* 0.343**
(0.016) (0.017) (0.016) (0.017) (0.018) (0.017)
Multi-bank holding -0.008** 0.001 0.004 0.005 0.002 0.002
company (0.003) (0.003) (0.003) (0.003) (0.004) (0.004)
Multi-state bank holding ~ -0.015** -0.029** -0.036** -0.025** -0.022** -0.016**
company (0.005) (0.005) (0.005) (0.006) (0.006) (0.006)
Assets < $10 mil 0.260** 0.250** 0.248** 0.258** 0.234** 0.223**
(0.017) (0.018) (0.018) (0.019) (0.020) (0.020)
$10 mil < Assets < $25 mil 0.224** 0.215** 0.200** 0.201** 0.176** 0.162**
(0.016) (0.017) (0.017) (0.017) (0.018) (0.017)
$25 mil < Assets < $50 mil 0.205** 0.194** 0.181** 0.180** 0.156** 0.142**
(0.016) (0.017) (0.016) (0.017) (0.018) (0.017)
$50 mil < Assets < $100 0.197** 0.181** 0.168** 0.173** 0.154** 0.132**
mil (0.016) (0.017) (0.016) (0.017) (0.018) (0.017)
$100 mil < Assets < $500 0.162** 0.141** 0.129** 0.135** 0.120** 0.110**
mil (0.016) (0.017) (0.016) (0.017) (0.017) (0.017)
$500 mil < Assets < $1 bil 0.105** 0.079** 0.070** 0.083** 0.086* * 0.074**
(0.018) (0.019) (0.018) (0.019) (0.019) (0.020)
$1 bil < Assets < $5 bil 0.069** 0.066** 0.061** 0.075** 0.076** 0.069**
(0.017) (0.018) (0.018) (0.019) (0.020) (0.019)
$5 bil < Assets < $10 bil 0.019 0.007 0.002 0.004 0.007 -0.010
(0.019) (0.021) (0.020) (0.021) (0.023) (0.025)
Sell loans -0.069** -0.064** -0.066* * -0.063** -0.062* * -0.068**
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Buy loans -0.003 -0.001 0.002 -0.001 -0.002 -0.010*
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
Buy and sell loans -0.072** -0.061** -0.061** -0.062* * -0.065** -0.069* *
(0.003) (0.004) (0.004) (0.004) (0.004) (0.004)
P-value for F-Test that 0.39 0.52 0.16 0.65 0.45 0.78
Sell=Buy and Sell
R? 0.126 0.126 0.129 0.112 0.096 0.095
N 13,165 12,722 12,348 12,009 11,617 11,170

Heteroskedasti city-consistent standard errors are reported below coefficientsin parentheses (See White, 1980). ** Significant at the
1% level *Significant at the 5% level . Assets above $10 billion is the omitted category for the size indicator variables. Banks that
neither buy nor sell loans constitute the omitted category for the sell and buy indicator variables.
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Table4
Dependent Variable: Ratio of C&| Loansto Assets

1988 1989 1990 1991 1992 1993
Constant 0.183** 0.181** 0.179** 0.177** 0.175** 0.151**
(0.018) (0.017) (0.015) (0.013) (0.017) (0.013)
Multi-bank holding -0.006* -0.006* -0.006* -0.006* * -0.005** -0.005**
company (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Multi-state bank holding 0.001 -0.008* -0.003 0.001 -0.003 -0.004
company (0.004) (0.003) (0.003) (0.003) (0.003) (0.003)
Assets < $10 mil -0.118** -0.120** -0.126** -0.131** -0.130** -0.111**
(0.018) (0.017) (0.016) (0.014) (0.017) (0.014)
$10 mil < Assets < $25 mil -0.102** -0.107** -0.109** -0.111** -0.112** -0.094**
(0.018) (0.017) (0.015) (0.013) (0.017) (0.013)
$25 mil < Assets < $50 mil -0.094** -0.095* * -0.101** -0.102** -0.104** -0.083**
(0.018) (0.017) (0.015) (0.013) (0.017) (0.013)
$50 mil < Assets < $100 -0.084** -0.089** -0.097** -0.098* * -0.101** -0.081**
mil (0.018) (0.017) (0.015) (0.013) (0.017) (0.013)
$100 mil < Assets < $500 -0.067** -0.073** -0.082** -0.084** -0.086* * -0.069* *
mil (0.018) (0.017) (0.015) (0.013) (0.017) (0.013)
$500 mil < Assets < $1 bil -0.046* -0.040* -0.062** -0.068* * -0.069* * -0.056* *
(0.019) (0.019) (0.016) (0.014) (0.018) (0.014)
$1 bil < Assets < $5 hil -0.030 -0.035* -0.047** -0.050** -0.051** -0.042**
(0.019) (0.018) (0.016) (0.015) (0.018) (0.015)
$5 bil < Assets < $10 bil -0.002 -0.009 -0.032 -0.041* -0.045* -0.030
(0.025) (0.023) (0.020) (0.017) (0.020) (0.017)
Sell loans 0.038** 0.035** 0.032** 0.028** 0.023** 0.026**
(0.003) (0.002) (0.002) (0.002) (0.002) (0.002)
Buy loans 0.015** 0.015** 0.018** 0.015** 0.012** 0.012**
(0.003) (0.003) (0.003) (0.002) (0.002) (0.002)
Buy and sell loans 0.057** 0.051** 0.047** 0.039** 0.034** 0.028**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
P-value for F-Test that <0.01 <0.01 <0.01 <0.01 <0.01 0.23
Sell=Buy and Sell
R? 0.091 0.094 0.087 0.082 0.081 0.063
N 13,149 12,706 12,341 12,003 11,612 11,165

Heteroskedasticity-consistent standard errors are reported below coefficients in parentheses (See White, 1980). **Sgnificant e the
1% level *Significant at the 5% level . Assets above $10 hillion is the omitted category for the size indicator variables. Banks that
neither buy nor sell loans constitute the omitted category for the sell and buy indicator variables.

27



Table5
Dependent Variable: Ratio of Commercial Real Estate L oansto Assets

1988 1989 1990 1991 1992 1993
Constant 0.067** 0.082** 0.097** 0.085** 0.077** 0.072**
(0.010) (0.010) (0.010) (0.009) (0.008) (0.007)
Multi-bank holding 0.004 0.001 -0.005* -0.007** -0.008** -0.009**
company (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Multi-state bank holding -0.002 -0.002 -0.001 0.001 -0.003 -0.008**
company (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Assets < $10 mil -0.051** -0.059** -0.081** -0.071** -0.061** -0.055**
(0.010) (0.010) (0.010) (0.009) (0.008) (0.007)
$10 mil < Assets < $25 mil -0.028** -0.042** -0.057** -0.045** -0.037** -0.033**
(0.010) (0.010) (0.010) (0.009) (0.008) (0.007)
$25 mil < Assets < $50 mil -0.009 -0.019 -0.035** -0.018 -0.007 -0.001
(0.010) (0.010) (0.010) (0.009) (0.008) (0.007)
$50 mil < Assets < $100 0.009 0.002 -0.014 0.002 0.013 0.021**
mil (0.010) (0.010) (0.010) (0.009) (0.008) (0.007)
$100 mil < Assets < $500 0.027** 0.022* 0.011 0.026** 0.035** 0.042**
mil (0.010) (0.010) (0.010) (0.009) (0.008) (0.007)
$500 mil < Assets < $1 hil 0.044** 0.044** 0.025* 0.043** 0.046** 0.045**
(0.012) (0.012) (0.011) (0.010) (0.009) (0.008)
$1 bil < Assets < $5 hil 0.032** 0.028** 0.016 0.025* 0.028** 0.033**
(0.011) (0.011) (0.011) (0.010) (0.009) (0.008)
$5 bil < Assets < $10 hil 0.020 0.021 -0.003 0.014 0.025 0.026*
(0.013) (0.013) (0.013) (0.013) (0.014) (0.013)
Sell loans 0.023** 0.023** 0.024** 0.023** 0.027** 0.027**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
Buy loans 0.007** 0.008** 0.010** 0.013** 0.015** 0.016**
(0.002) (0.002) (0.002) (0.002) (0.003) (0.003)
Buy and sell loans 0.034** 0.029** 0.031** 0.028** 0.030** 0.031**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
P-value for F-Test that <0.01 <0.01 <0.01 0.01 0.16 0.09
Sell=Buy and Sell
R? 0.149 0.147 0.152 0.145 0.134 0.131
N 13,165 12,722 12,348 12,009 11,618 11,170

Heteroskedasticity-consistent standard errors are reported below coefficients in parentheses (See White, 1980). ** Significant at the
1% level *Significant at the 5% level . Assets above $10 hillion is the omitted category for the size indicator variables. Banks that
neither buy nor sell loans constitute the omitted category for the sell and buy indicator variables.
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Table6

The Réationship between Capital, Liquidity and Bank Lending to the Depth of

Local Loan Sales Market

Dependent Variable 1988
Capital / Assets -0.006**
(0.001)
Cash plus Securities / -0.041**
Assets (0.001)
C&I Loans/ Assets 0.046**
(0.003)
Commercial Real Estate 0.032**
Loans/ Assets (0.002)

1989
-0.004**
(0.001)

-0.028**
(0.004)

0.037**
(0.002)

0.025**
(0.002)

1990
-0.003**
(0.001)

-0.030**
(0.004)

0.033**
(0.002)

0.027**
(0.002)

1991
-0.004**
(0.001)

-0.031**
(0.004)

0.031**
(0.002)

0.023**
(0.002)

1992
-0.004**
(0.001)

-0.024**
(0.004)

0.024**
(0.002)

0.020**
(0.002)

1993
-0.004**
(0.001)

-0.022**
(0.004)

0.020**
(0.002)

0.017+*
(0.002)

Each cell in this table represents the coefficient estimate from one variable in a multiple regression (i.e. there are 24 regression
equations represented here). The dependent variables in each regression are the same as those reported in Tables 2-5. All of thebank
characteristics (except the loan sales variables) are also the same as those reported in Tables 2-5, but thesearenat reported to consarve
space. The coefficient on our measure of the depth of the local 1oan sales market, defined as the amount of lending done by banks
that both buy and sell loans as a fraction of all lending done in the same local market as the bank, is reported here, along with its
standard error. Heteroskedasticity-consistent standard errors are reported below coefficients in parentheses (See White, 1980).
**Gjgnificant at the 1% level *Significant at the 5% level . Assets above $10 hillion is the omitted category for the size indicator

variables. Banks that neither buy nor sell loans constitute the omitted category for the sell and buy indicator variables.

29



Table7
Dependent Variables: Volatility of Return on Equity, Volatility of L oan Loss

Provisonsto Total Loans
Volatility of Loan Loss Provisionsto

Volatility of Return on Equity Total Loans
No controls With controls No controls With controls
Constant 0.042* * 0.052** 0.0037** 0.0032**
(0.005) (0.005) (0.0004) (0.0004)
Capital to Asset Ratio - -0.295** - -0.0098* *
(0.009) (0.0008)
Securities to Assets - -0.001 - 0.0008**
(0.002) (0.0002)
C&I| Loansto Assets - 0.064** - 0.0051**
(0.004) (0.0003)
Commercial Real Estateto Assets - 0.056** - 0.0023**
(0.004) (0.0003)
Multi-bank holding company -0.003** -0.004** -0.0004** -0.0004* *
(0.001) (0.001) (0.0001) (0.0001)
M ulti-state bank holding company 0.004** 0.004** 0.0001 0.0001
(0.001) (0.001) (0.0001) (0.0001)
Assets < $10 mil -0.005 0.017** -0.0009* 0.0001
(0.005) (0.004) (0.0004) (0.0004)
$10 mil < Assets < $25 mil -0.010* 0.007 -0.0009* -0.0002
(0.005) (0.004) (0.0004) (0.0004)
$25 mil < Assets < $50 mil -0.013** 0.001 -0.0013* -0.0007
(0.005) (0.004) (0.0004) (0.0004)
$50 mil < Assets < $100 mil -0.016** -0.004 -0.0015** -0.0010*
(0.005) (0.004) (0.0004) (0.0004)
$100 mil < Assets < $500 mil -0.015** -0.008 -0.0015** -0.0011**
(0.005) (0.004) (0.0004) (0.0004)
$500 mil < Assets < $1 bil -0.010 -0.006 -0.0007 -0.0005
(0.004) (0.004) (0.0005) (0.0004)
$1 bil < Assets < $5 bil -0.006 -0.003 -0.0005 -0.0003
(0.004) (0.004) (0.0005) (0.0004)
$5 bil < Assets < $10 bil -0.005 -0.001 0.0007 0.0009
(0.006) (0.006) (0.0006) (0.0006)
Sell loans 0.008* * -0.002* 0.0002* -0.0002
(0.001) (0.001) (0.0001) (0.0001)
Buy loans -0.001 -0.005** -0.0001 -0.0003*
(0.001) (0.001) (0.0001) (0.001)
Buy and sell loans 0.006** -0.006* * 0.0001 -0.0005* *
(0.001) (0.001) (0.0001) (0.0001)
P-value for F-Test that Sell=Buy 0.05 <0.01 0.02 <0.01
and Sell
P-value for F-Test that Buy=Buy <0.01 0.28 0.34 0.03
and Sell
R? 0.020 0.167 0.018 0.053
N 12,670 12,598 12,732 12,712

This table estimates the relationship between the average volatility of ROE and loan losses for each bank ontheaveragevduedf its
balance sheet characteristics and loan sales indicator variables. Heteroskedasticity-consistent standard errors are reported below
coefficients in parentheses (See White, 1980). **Significant at the 1% level * Significant a the5%level . Assstsabove$10hillion
is the omitted category for the size indicator variables. Banksthat neither buy nor sell loans constitute the omitted category for the sell
and buy indicator variables.
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Table8
Dependent Variables: Mean Return on Equity (ROE) and RAROC (Mean
ROE/Voalatility of ROE)

Return Regressions

Average ROE RAROC

Constant 0.111** 4.093**
(0.008) (0.533)

Capital to Asset Ratio 0.076** 16.794**
(0.014) (1.015)
Securities to Assets -0.016** -0.540*
(0.003) (0.237)

C&I Loansto Assets -0.124** -7.086**
(0.006) (0.429)

Commercial Real Estate to Assets -0.105** -8.046* *
(0.006) (0.429)

Multi-bank holding company 0.002 0.505**
(0.001) (0.082)
Multi-state bank holding company -0.003 -0.279*
(0.002) (0.117)

Assets < $10 mil -0.074** -2.901**
(0.008) (0.530)

$10 mil < Assets < $25 mil -0.056* * -1.541**
(0.008) (0.514)
$25 mil < Assets < $50 mil -0.041** -0.740
(0.008) (0.513)
$50 mil < Assets < $100 mil -0.031** 0.023
(0.008) (0.513)
$100 mil < Assets < $500 mil -0.021** 0.675
(0.008) (0.510)
$500 mil < Assets < $1 bil -0.021* 0.158
(0.008) (0.553)
$1 bil < Assets < $5 bil -0.018* 0.097
(0.008) (0.537)
$5 bil < Assets < $10 bil -0.012 -0.104
(0.0112) (0.718)
Sell loans 0.002 0.075
(0.002) (0.124)
Buy loans 0.001 -0.075
(0.002) (0.152)

Buy and sell loans 0.009** 0.483**
(0.001) (0.095)
P-value for F-Test that Sell=Buy and Sell <0.01 <0.01
R? 0.109 0.120
N 13,766 12,598

This table estimates the relationship between the average volatility of ROE and loan lossesfor each bank, average ROE and RAROC
on the average value of its balance sheet characteristics and loan sales indicator variables. Heteroskedasti city-condsent andard
errors are reported below coefficients in parentheses (See White, 1980). ** Significant at the 1% level *Significant at the 5% leve .
Assets above $10 hillion is the omitted category for the size indicator variables. Banks that neither buy nor sell loans constitute the
omitted category for the sell and buy indicator variables.
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