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Bank Loan Sales: A New Look at the Motivations
for Secondary Market Activity

Abstract

Bank lending traditionally involves the extension of credit that is held by the originating
bank until maturity. Loan sales allow banks to deviate from this pattern by transferring loans in
part or in their entirety from their own books to those of another institution. This paper uses a
new methodology to test the validity of two hypotheses regarding banks’ motivations for selling
and buying loans: (1) thomparative advantage hypothesisat banks with a comparative
advantage in originating loans sell and those with a comparative advantage in funding loans buy,
and (2) thaiversification hypothesjghat banks lacking the ability to diversify internally use loan
sales and purchases to achieve diversification. A third hypothesis rephgdtional barrierscan
limit access to the secondary market -- is considered as well, with particular attention paid to the
importance of affiliate relationships in explaining secondary market activity. Together, the
evidence relating to these three hypotheses helps clarify the benefits of an active secondary loan
market. It also generates predictions regarding the future of that market in a world of rapid
consolidation and disappearing barriers to geographical expansion.



l. Introduction

Bank lending traditionally involves the extension of credit that is held by the originating
bank until maturity. Loan sales allow banks to deviate from this pattern by transferring loans in
part or in their entirety from their own books to those of another institution. The dramatic
expansion of secondary loan markets has led to a growing literature on the topic, one goal of
which is to understand which banks sell loans and why.

This paper presents new evidence ornctiraparative advantage hypothedlsat banks
with a comparative advantage in originating loans sell and those with a comparative advantage in
funding loans buy, and thddversification hypothesishat banks lacking the ability to diversify
internally use loan sales and purchases to enhance diversification. A third hypothesis -- that
reputational barrierscan limitaccess to the secondary market -- is considered as well, with
particular attention paid to the importance of affiliate relationships in explaining secondary market
activity. Together, the evidence relating to these three hypotheses helps clarify the benefits of an
active secondary loan market. It also generates predictions regarding the future of that market in
a world of rapid consolidation and disappearing barriers to interstate branching.

Existing empirical studies investigating the motivations for loan sales activity (particularly,
the sale of commercial and industrial loans) typically regress the dollar volume of loan sales or an
indicator variable for positive sales activity on a set of bank charactetistics. The results from
these regressions have been used to determine which banks sell loans and why. Particular

emphasis has been placed on the role of capital ratios, funding costs, and origination

! For example, see Pavel and Phili8g7), Berger and Udell (1993), Demsetz (1994) and
Haubrich and Thomson (1996). Haubrich and Thomson also estimate a second regression with
loan purchases as the dependent variable.



opportunities, since these variables distinguish banks with a comparative advantage in loan
funding from those with a comparative advantage in loan origination.

The problem with this approach is that many banks are concurrently active on both the sell
side and the buy side of the secondary market. This suggests that diversification may rival
comparative advantage as a motivation for loan sales. Moreover, it complicates tests of the
comparative advantage hypothesis. Characteristics that increase a bank’s propensity to sell loans
may also increase their propensity to buy loans. Their primary effect may be to enhance
secondary market activity in general, rather than sell-side activity or buy-side activity in particular.
When banks are simultaneously selling and buying, gross sales or purchase volume says little
about a bank’s net position in the secondary market, and therefore provides little evidence
regarding the comparative advantage hypothesis.

This paper tests the comparative advantage and diversification hypotheses using a different
estimation technique. | divide banks into four mutually exclusive groups: (1) banks that sell loans
and buy loans; (2) banks that only sell loans; (3) banks that only buy loans; and (4) banks that
neither sell nor buy loans. Using a multinomial logit estimation, | examine the effects of a variety
of bank characteristics on the probability that a bank fallsgatd of the first three groups (the
three participant groups) relative to the fourth group (non-participants). From the multinomial
logit estimates, it is easy to calculate a second set of estimates describing the effects of the same
independent variables on the probability that a bank falls into the sell-only group relative to the
buy-only group.

Differentiating between types of secondary market activity (“buy only,” “sell only,” or

“buy and sell’) proves very useful. With the mulithomial logit estimates, | am able to subject the



comparative advantage hypothesis to a simple and direct test: Do origination opportunities and
funding constraints increase the probability that a given bank belongs to the sell-only group
relative to the buy-only group? The same estimates can be used to evaluate the diversification
hypothesis with a simple and direct test: Do limitations on internal diversification enhance the
probability that a given bank participates as a concurrent buyer and seller? Finally, reputational
barriers can be investigated by identifying those variables that diminish participation, particularly
on the sell side, where reputation should be most important.

The analysis uses bank-level data from the Reports of Condition and Income (Call
Reports). The data are available for all commercial banks between 1988 and 1993 and are
described in Section Il after a review of the relevant literature. Section IV describes the
multinomial logit model and the variables associated with the comparative advantage hypothesis,
the diversification hypothesis, and barriers to participation.

The results, presented in Sections V and VI, confirm both the comparative advantage
hypothesis and the diversification hypothesis and are robust to alternative definitions for the sell-
and-buy, sell-only, and buy-only groups. Consistent with the comparative advantage hypothesis, |
find that capital strength significantly diminishes the likelihood that a bank is in the sell-only group
relative to the buy-only group and that strong loan origination opportunities (proxied by state-
level economic conditions) significantly enhances the likelihood that a bank is in the sell-only
group relative to the buy-only group. Concentration in C&I lending, a second possible proxy for
origination opportunities, also significantly enhances the likelihood that a bank is in the sell-only
group relative to the buy-only group. Reliance on costly funding (uninsured deposits, brokered

deposits, and federal funds) enhances the likelihood that a bank is in the sell-only group, but this



result is only marginally significant.

Consistent with the diversification hypothesis, | find that banks with good opportunities
for diversified originations (those for whom extensive branching is permissible) are significantly
less likely to participate in the loan sales market, especially as concurrent buyers and sellers. The
economic impact of variables proxying diversification opportunities is strong. For instance, the
ability to branch statewide is associated with a 10 percentage point decrease in the predicted
probability that a bank will participate as a buyer and seller, where all other regression variables
are held constant at their median values. This exceeds the economic impact associated with
variables proxying origination opportunities and funding constraints and suggests that recent
increases in the opportunities for interstate expansion at the bank level may reduce secondary
market activity.

| also find evidence of reputational barriers to secondary market participation. Issuance of
standby letters of credit (used as a proxy for strong credit quality reputation) significantly
enhances the likelihood that a bank participates on the sell side of the market, in either the sell-
only group or the sell-and-buy group. Membership in a multi-bank holding company (a way for
banks to overcome reputational barriers to participation) significantly enhances the likelihood that
a bank participates as a buyer or seller. Again, the economic importance of the effect is strong,
with membership in a multibank holding company leading to a 23 percentage point increase in the
probability of participation in the buy-and-sell group, faceeding the economic impact of
variables associated with the comparative advantage hypothesis. This suggests that holding
company acquisition may enhance secondary market activity by increasing the fraction of banks

with holding company affiliation. Of course, to the extent that consolidation goes beyond holding



company acquisition and actually eliminates bank charters, the opposite prediction holds.

The importance of multi-bank holding company membership has been identified in several
papers (Pavel and Phill987, Berger and Udell 1993, Demsetz 1994, and Haubrich and
Thomson 1996). Since the Call Report fails to identify the party ocoppesiteside of a given
transaction, these papers stop here. However, additional relevant information on affiliate
relationships can be collected from the Call Report. In particular, it is possible to determine
whether a given bank’s affiliates are active as loan sellers or buyers. Section 7 incorporates this
information into the mulitnomial logit model to gain a better understanding of the role of affiliate
relationships in explaining secondary market activity.

Il. Related Literature

Background information on the loan sales market is available in detail in Gorton and
Haubrich (1990). The theoretical and empirical literature addresses a variety of questions,
including why the loan sales market exists, how the market overcomes problems stemming from
information asymmetries, and whether loan sales are risk-reducing or risk-enhancing. Eight
theories of securitization (with several implications relating to loan sales) are summarized in
Berger and Udell (1993). Their paper describes each of these theories in the context of a

thorough literature review, which | will not repeat hére.

2 There is considerable overlap between the theories discussed by Berger and Udell
(1995) and those tested here. Berger and Udell discuss the “comparative advantage” hypothesis,
which is a focus of this paper. Their “regulatory tax” hypothesis has time series implications, but
in a cross-sectional setting, it resembles the funding-constraints side of the comparative advantage
hypothesis in that banks facing binding capital constraints have a comparative disadvantage in
funding loans and should therefore fall on the sell side of secondary market transactions. Several
of the other hypotheses discussed by Berger and Udell (the “monitoring technology” hypothesis,
the “collateralization” hypothesis, the “moral hazard” hypothesis, and the “liquidity” hypothesis)
yield predictions regarding the relationship between bank risk and loan sales activity. Similar
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Of particular relevance to this paper are prior works addressing the motivations for loan
sales and purchases and the barriers to secondary market participation. Two theoretical papers
yield especially pertinent predictions regarding which banks sell loans and which banks buy loans.
Pennacchi (1988) first formalized the proposition subsequently labeled the “comparative
advantage hypothesis™. Selling banks are characterized as those with a comparative advantage in
originating loans and a comparative disadvantage in funding loans, and buying banks have the
opposite characterization. Carlstrom and Samolyk (1995) assume that banks have a comparative
advantage in identifying profitable projects in their own locality, and show that funding
constrained banks with profitable local lending opportunities should sell loans to unconstrained
banks in other localities. Their model generates the prediction that “banks that are capital
constrained in the face of high loan demand are more likely to engage in loan sales.” Again, loan
buyers have the opposite characterization.

A competing (but not inconsistent) hypothesis is that banks use the secondary market to
diversify their loan portfolios. The diversification motive can be thought of as a special case of
the comparative advantage motive when the source of a bank’s origination advantage is proximity
to local lending opportunities (as in Carlstrom and Samolyk 1995). In the more general case, the
predictions that follow from the two hypotheses are very different. The diversification hypothesis
predicts that banks with limited opportunities for diversified originations (attributable to size or

limitations on geographical expansion) are most likely to participate in the secondary market.

predictions are generated here through my consideration of reputational barriers to secondary
market participation.

3 Actually, Carlstrom and Samolyk (1995) interpret a bank’s “locality” quite broadly. It
may correspond to geographical location but may also refer to some other type of specialization.
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Moreover, these banks are likely to participate on both the buy and sell side of the market, since
they are not using the secondary market to facilitate growth or shrinkage of the loan portfolio.
Rather, they use loan sales and purchases to rebalance a portfolio of a given size.

Regardless of the motivation for loan sales or purchases, realized secondary market
activity should also reflect any barriers to participation. The absence of explicit recourse for loans
sold raises both moral hazard and adverse selection problems. Pennacchi (1988) and Gorton and
Pennacchi (1995) consider contractual features thiitafecloan sale in the presence of these
problems. Particularly compelling is the practice of retaining a share of the loan in question,
which provides the seller with an incentive to monitor the borrower. A strong credit quality
reputation may improve access to the secondary market, particularly as a loan seller.

Turning to the empirical literature, Pavel and Phi8g7), Berger and Udell (1993),

Demsetz (1994), and Haubrich and Thomson (1996) each provide some evidence relating to the
comparative advantage hypothesis. All four find that banks with low capital and high funding
costs are more active loan sellers. Demsetz (1994) also finds that proxies for local origination
opportunities positively affect sales volume. These results appear to support the comparative
advantage hypothesis. However, Haubrich and Thomson (1996) find that capital is negatively
related to loan purchase activity, which is the opposite of what the comparative advantage story
would predict.

Tests of the diversification motive have received less emphasis in the empirical literature.
Pavel and Philis1987) find a positive relationship between loan sales and loan portfolio
concentration, suggestive of a diversification motive; however, their measure of concentration is

based on the portfolio shares of ten broad lending groups. Since the Call Report data primarily



capture the sale of commercial and industrial (C&I) loans, the link between Pavel and Philis’
concentration variable and their loan sales variable is difficult to interpret. Berger and Udell
(1993) examine the relationship between loan sales and bank risk. Recognizing that sales activity
can be motivated by a need to diversify, they include indicator variables for banks located in states
with unit branching and limited branching. In order to saaeasphowever, Berger and Udell do

not report the coefficients on these control variables. Moreover, both Berger and Udell and Pavel
and Philis look at loan sales but not purchases. This makes it especially difficult to draw
inferences regarding the diversification motive.

The empirical papers discussed above also include some evidence regarding reputational
barriers to participation. Berger and Udell (1993) find that variables measuring bank risk are
generally not related to sales activity, which suggests that riskier banks are not excluded from the
loan sales market. On the other hand, each paper includes an indicator variable that controls for
membership in a multi-bank holding company and, where its coefficient is reported, it is positive
and significant in both sales and purchase equations. This suggests that holding company
membership may help banks overcome barriers to secondary market participation by lessening
information asymmetries.

This paper extends the existing empirical literature in several ways. Additional bank
characteristics are considered and, most important, a different estimation approach is adopted.
Existing work attempts to draw implications regarding the comparative advantage hypothesis
using data on gross sales or gross purchase activity. But characteristics that increase a bank’s
propensity to sell may also increase its propensity to buy, with little net effect on its sales or

purchase orientation.



A better approach is to look at the determinants of sales and purchase activity jointly. |
divide banks into four groups: (1) those that sell and buy; (2) those that only sell; (3) those that
only buy; and (4) those that neither sell nor buy. Using a multinomial logit estimation, | examine
the effects of a variety of bank characteristics on the probability that a bank falaahtof the
first three groups (the three participant groups) relative to the fourth group (non-participants).
From the multinomial logit estimates, it is easy to determine whether origination opportunities and
funding constraints increase the probability that a given bank belongs to the sell-only group
relative to the buy-only group. This constitutes a much more appropriate test of the comparative
advantage hypothesis.

Differentiating between types of secondary market activity (“buy only,” “sell only,” or
“buy and sell”) also facilitates tests of the diversification hypothesis. In particular, | can determine
whether limitations on internal diversification enhance the probability that a given bank
participates as a concurrent buyer and seller. These limitations are measured directly using
information on the branching restrictions in the state of operation and the size of a particular
bank’s branch network. They are also measured indirectly by allowing for nonlinearities in the
relationship between bank size and secondary market activity.

| draw conclusions regarding reputational barriers to secondary market participation by
identifying variables that diminish the likelihood of participation, particularly on the sell side,
where reputation should be most important. | include several variables related to bank risk and
reputation but also emphasize that much can be learned by taking a closer look at the role of
affiliate relationships, which can help banks overcome reputational barriers to participation.

Existing studies control for holding company membership but include no information on the
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secondary market activity of a given bank’s affiliates. In contrast, | interact the indicator variable
for multi-bank holding company membership with a second indicator variable signifying secondary
market activity on the part of affiliates. This yields firmer conclusions regarding the role of
affiliate relationships in reducing barriers to secondary market participation and, more generally,
speaks to the importance of loan markets internal to the holding company.

Finally, | examine the economic impact of each independent variable to draw conclusions
regarding the relative importance of the alternative motivations and constraints affecting sales and
purchase activity.

lll. Data

Bank-level data on quarterly sales and purchases of C&I loans are available from banks’
Reports of Condition and Income, or “Call Reports,” between 1988 and'1993. Equivalent data
are not available at the holding company level, so | proceed under the assumption that the bank is
an appropriate decision-making unit to consider. One might argue that the holding company is
also an appropriate decision-making unit, though an analysis of secondary market transactions at
the holding company level would have nothing to say about internal loan markets and would yield
few predictions regarding the effect of holding company acquisitions on the future of the
secondary market. Both subjects are treated below.

The Call Report loan sales item provides the dollar volume of loans participated or sold

during the calendar quarter. Banks include only loans sold without recourse (loans that they can

41988 is the first year in which both sales and purchase data are available, though sales
data are available beginning in 1986. Both series end in 1993.

> This includes portions of loans sold by banks facing binding legal lending limits.
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remove from their books) and only loans that they have origifiated. Lead banks in a syndication
are instructed not to include shares taken on by syndicate members. The loan purchase item
describes the dollar volume of loans or participations in loans that have been purchased during the
calendar quarter. Again, syndicate participants’ shares of syndicated loans should not be included.

The Call Report does not explicitly refer to the sales and purchase series as a C&l series,
but they are commonly interpreted as such since both exclude loans to individuals and loans
secured by one-to-four family residential properties -- loans that are frequently packaged (bundled
and guaranteed) into marketable securities -- leaving primarily C&I loans. These loans can be
sold to a variety of buyers, including other banks within the seller’s holding company, unrelated
banks, foreign banks, and even non-bank institutions (Cantor and Demsetz 1993).

Table 1 presents summary statistics on loan sales and purchase volume, though for the
purposes of this study, volume data are used only to sort banks into the four groups depicted
there. One could examine continuous variation in loan sales or purchase volume but the
distinction between the four groups in Table 1 provides more insight into the comparative
advantage hypothesis, the diversification hypothesis, and barriers to participation. About one-

third of the bank-year observations underlying Table 1 fall into the “neither buy nor sell’ category.

® As Gorton and Haubrich (1990) explain, loans are typically sold without recourse. The
selling bank continues to service the loan but passes interest payments along to the buyer.

" Moreover, a problem with the Call Report data on sales and purchase volumes is that
they do not reflect loan maturity. For instance, one bank may sell three $1 milliorelacins,
with 1-month maturity, thereby reporting sales volume of $3 million. Another bank selling one $1
million loan with 3-month maturity will report sales volume of $1 million. The Call Report data
suggest that the second bank is a less active loan seller, while in a sense the sales activities of the
two banks may be viewed as similar.
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Among those banks that do participate, “buy and sell” is the most common behavior; however, a
non-trivial fraction of the sample participates as only a seller or only a buyer. Comparing
observations for a given bank over time, banks remain in the same category in consecutive years
over 60 percent of the time. When transitions do occur, no transition stands out as particularly
common.

The empirical work that follows is based on Call Report data for all but the largest insured
domestic commercial banks. Banks with total assets exceedingl®20abe excluded écause
of the very different nature of their lending activity and secondary market activity. These banks
commonly lend in a national market rather than a local or regional market. Hence, there is little
cross-sectional variation in their loan origination opportunities. In terms of secondary market
activity, some of the largest banks behave as “market makers,” buying or selling loans with the
intent of immediately reversing that trade with a subsequent counterpartyacdaemnt for a
large fraction of aggregate sales volume, and are therefore important in understanding aggregate
sales trends (Berger and Udell 1993, Demsetz 1993, Haubrich and Thomson 1996), but they shed
little light on the cross-sectional patterns implied by the comparative advantage hypothesis. Their
numbers are few, and their exclusion leads to no qualitative changes in the reported| results.

IV. Methodology

8 An additional reason to exclude the largest banks from the analysis is that loan sales
reported by these institutions are suspiciously large relative to loan purchases. It is possible that a
handful of very large banks erroneously included in their loan sales figures loans that they
arranged but that were actually originated by other banks through syndications. Otherwise the
loan sales and purchase figures for the largest banks suggest that almost all of their sales were
purchased by smaller banks, foreign banks, or non-bank institutions. While the Federal Reserve’s
Senior Loan Officers Survey of Lending Practices confirms that these buyers are important, their
role seems vastly exaggerated by the Call Report figures reported by the largest banks.
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A multinomial logit model is used to identify characteristics related to participation in the
loan sales market as either a seller, a buyer, or both. There are four groups to which a given bank
may belong: (1) buy and sell, (2) sell only, (3) buy only, and (4) neither buy nor sell. Using
maximum likelihood estimation, the multinomial logit model simultaneously fits the following

three equations:

Prob(bank i e group 1) _ o X

Prob(bank i € group 4) (1)
Prob(bank i€ group 2) _ o X 2
Prob(bank i € group 4) @
Prob(bank i roup 3 :

b( € g up ) — eX|B3 (3)

Prob(bank i € group 4)

whereX is a vector of independent variables §nd3, andf;are vectors of estimated
coefficients. Each estimated coefficient gives the change in the relevant log-odds ratio for a one-
unit change in the corresponding independent variable.

By comparing coefficients from any two of the three above equations, one can determine
the change in alternative log-odds ratios for a one-unit change in the corresponding independent
variable. For instance, subtracting Equation 3 coefficients from Equation 2 coefficients gives
estimates of the independent variables’ effects on the probability that bank “I” is in group 2

relative to the probability that bank “I” is in group 3:
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Prob(bank i€ group 2) _ RACED
Prob(bank i € group 3)

(4)

This particular comparison provides a straightforward test of the comparative advantage
hypothesis, which predicts that lending opportunities and funding constraints should increase the
probability of being in the sell-only group (group 2) relative to the buy-only group (group 3). At
the same time, the multinomial logit estimates provide tests of the diversification motive
(particularly Equation 1) and provide information regarding barriers to secondary market
participation on either the buy side or the sell side. The advantage of the multinomial logit model
over a simple logit or probit model (as in Pavel and P18IB7) is that it allows the independent
variables to have different effects on different participatory behaviors.

In the remainder of this section, | describe the variables includéd lidivide X into four
groups: (1) variables related to the comparative advantage hypothesis; (2) variables related to the
diversification motive; (3) variables related to participation barriers; and (4) bank size. Bank size
is treated separately because it may affect secondary market participation for comparative
advantage reasons, diversification reasons, or through its relationship to participation barriers.
Variables related to the comparative advantage hypothesis

The comparative advantage hypothesis suggests that both funding constraints and loan
origination opportunities will increase the probability that a given bank is in the sell-only group
relative to the buy-only group. Commonly used measures of funding constraints incaitak
ratio and &'hot funds” ratio. The latter measures the use of costly funding. | include both

ratios, where the capital ratio is measured as equity capital divided by assets and the hot funds
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ratio is measured as the sum of brokered deposits, uninsured deposits (deposits exceeding the
$100,000 insurance cap), and federal funds purchased, divided by assets. The capital ratio is
measured with a lag. Greater detail on the time structure of the regressions is provided below.

| also include two proxies for loan origination opportunitgate labor force growth
(calculated as a percentage change)staig unemployment ratdBoth are measured for the
state in which a given bank is headquartered, and are intended to capture thétyaedilab
profitable local lending opportunities.

Berger and Udell (1993) suggest tb&l loans-to-assets rati@as an alternative measure
of origination opportunities. | include the lagged value of this ratio, but since originated loans
may end up being sold off the books, and loans on the books may have been purchased from other
banks, | am somewhat hesitant to interpret it as a measure of origination opportunities. The C&l
loan ratio may be an important determinant of secondary market activity simply because the loan
sales and purchases captured by the Call Report data are sales and purchases of C&l loans.
Banks whose portfolios are concentration in other loan types are less likely to participate.
Variables related to the diversification motive

Banks with poor opportunities for diversified originations can improve the industrial or
geographic mix of loans in their C&l portfolio without greatly altering the size of their portfolio
by concurrently buying and selling loans. In include three variables intended to proxy for
diversified origination opportunities. The first is a dummy variable equal to one for banks located
in states permittingtatewide branching With greater potential for geographically diverse
originations, these banks may rely less heavily on the loan sales market to achieve their

diversification goals. A second variable proxying diversification potential is the size of a bank’s
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branch network, measured as the log ofrlmaber of bank branchesi\gain, banks with an
expansive branch network may rely less heavily on the secondary market as a way to develop a
diversified portfolio. The third variable related to diversification is a dummy variable equal to one
for banks located in states permittingerstate expansiothrough the holding company
structure’.  If concerns regarding diversification are relevant at the level of the holding company,
interstate structure may again substitute for the secondary market as a means by which to achieve
a desired level of diversificatiof.
Variables related to participation barriers

The absence of explicit recourse may lead loan buyers to shy away from sellers with poor
or unknown asset quality. Hence, measures of asset quality may help explain participation on the
sell side of the market. Two variables are included as direct measures of asset quality: a
nonperforming loan ratignonaccruals plus loans past due 90 or more days, divided by assets)
and anet charge-off ratiqcharge-offs minus recoveries, divided by assets). A third ratio -- net
issuance o$tandby letters of credistandbys minus standbys conveyed to others through
participations, divided by assets) -- is used as a proxy for a bank’s credit quality reputation. The

market’s acceptance of a given bank as a backer of credit suggests that the bank has a reasonable

° Both the statewide branching dummy and the interstate expansion dummy are from
Berger, Kashyap, and Scalise (1995), Table B6.

19 Note that sales or purchases between holding company affiiates are included in the Call
Report sales and purchase series. If transfers of loans among the commercial bank subsidiaries of
a holding company are more likely in geographically expansive holding companies, then the
interstate expansion variable may be positively related to secondary market activity rather than
negatively related to secondary market activity. | control for membership in a multibank holding
company using a dummy variable, described below.

17



reputation for credit quality/.

| also include a dummy variable identifying banks that belong to a multi-bank holding
company. If transactions between holding company affiliates are not subject to the information
asymmetries that can complicate non-affiliate transactions, membership in a multibank holding
company may help explain participation on both the sell-side and buy-side of the market. |
investigate the importance of affiliate transactions further in Section 7.
Bank Size

Bank size (total assets) may affect secondary market participation for a variety of reasons.
Pennacchi (1988) argues that large banks have comparatively strong lending opportunities and
comparatively high funding costs, and therefore should participate on the sell side of the market.
But the diversification motive suggests an additional role for size: If the smallest banks have
limited opportunities for diversified originations, they may be relatively active participants on both
the buy side and the sell side of the market. Or, if the smallest banks face binding legal lending
limits, they may participate in the sell-only group. Finally, fixed costs associated with both sales
and purchases may lead to more frequent participation by larger banks on both sides of the
market*?

Since each of these stories has different implications for the role of asset size, | use a

flexible specification that includes a set of eight asset size dummy variables, corresponding to the

1 Berger and Udell (1993) draw a parallel between loan sales and standby letters of
credit. They consider both to be forms of securitization, with standbys (“off-balance sheet
securitization”) resulting in banks that hold credit risk without supplying the underlying funds.

2 Table 1 reports mean size by participation group. The average size of banks
participating as buyers or sellers exceeds that of non-participants and the average size of banks in
the buy-and-sell group exceeds that of banks in the buy-only group or the sell-only group.
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asset size groups defined in Table 2. The omitted size dummy corresponds to banks of
intermediate size ($10illion to $500million in assets), so the smallest size dummies will have
positive coefficients if their dependent variable values exceed those of mid-sized banks, all else
equal.

V. Results

The model is estimated separately for each year between 1988 and 1993.  Loan sales
and purchases are measured by calendar year, so that banks in group 1 either sell loans or buy
loans at some point during the calendar year, banks in group 2 sell loans at some point during the
calendar year but never buy loans, and banks in group 3 buy loans at some point in the year but
never sell loans.

Assets, C&I loans, capital, nonperforming loans, net charge-offs, and net standby letters of
credit are all measured as of the beginning of the year. This helps avoid any confounding effect
that loan sales may have on these balance sheet characteristics. The dummy variable measuring
membership in a multibank holding company is created using beginning-of-year data as well. Out
of necessity, the hot funds variable is measured in mid*year. State unemployment rate and labor
force growth are annual measures corresponding to each calendar year. Dummy variables

measuring statewide branching and interstate expansion are based on annual figures, as reported

13 Typically, the panel nature of the Call Report data would prompt estimation using
pooled cross sections, with fixed or random firm-effects. However, these procedures are not
applicable to the multinomial logit estimation. Since pooling of annual observations without fixed
or random effects would overstate significance levels, | choose to report annual estimates instead.
This makes for rather dense tables but allows me to establish the robustness of key results over
time.

1 Prior to 1991, information on uninsured deposits is available only in June Call Reports.
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in Berger, Kashyap, and Scalise (1995). The variable measuring the number of bank branches is
based on mid-year data from the Federal Reserve Board’s Summary of Deposits database.
Summary statistics for all the independent variables are reported in Table 2. They are based the
pooled (1988-1993) data, including 70,490 bank-year observations.

Tables 3 through 6 report results of annual multinomial logit estimations. Table 3 reports
the effects of the independent variables on the probability that a bank is in group 1 (sell and buy)
relative to group 4 (non-participants); Table 4 reports their effects on the probability that a bank is
in group 2 (sell only) relative to group 4; Table 5 reports their effects on the probability that a
bank is in group 3 (buy only) relative to group 4. Table 6 reports the effects of the independent
variables on the probability that a bank is in group 2 (sell only) relative to group 3 (buy only).
These effects are derived from Tables 4 and 5.

In the next three subsections, | discuss evidence regarding the comparative advantage
hypothesis, the diversification hypothesis, and barriers to participation in the secondary market.
In the last subsection | evaluate the economic importance of the estimated coefficients (Table 7).
Section 6 evaluates the sensitivity of the results to different grouping criteria. Section 7 further
explores the importance of affiliate relationships.

Evidence regarding the comparative advantage hypothesis

Evidence regarding the comparative advantage hypothesis appears in Table 6. The
negative and significant coefficients on the capital ratio indicate that banks with strong capital
positions have a higher probability of being in the buy-only group relative to the sell-only group.
The result is robust in all years except 1992, when the capital coefficient is not significantly

different from zero, and is consistent with the comparative advantage hypothesis. The positive
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coefficients on the hot funds ratio are also consistent with the hypothesis -- banks relying on
costly funding have a higher probability of being in the sell-only group relative to the buy-only
group -- but the hot funds coefficients are significant in only two of the six years.

The comparative advantage hypothesis also predicts that banks flush with lending
opportunities should participate as loan sellers while those seeking profitable lending
opportunities should participate as loan buyers. Consistent with this prediction, | find that the
unemployment rate coefficient is negative and highly significant in each of the six years examined
in Table 6. After controlling for capital and reliance on expensive funding, banks located in states
with low unemployment rates (proxying strong loan origination opportunities) have a higher
probability of being in the sell-only group relative to the buy-only group. My second proxy for
loan origination opportunities (state labor force growth) is not robust in Table 6; however, labor
force growth may be measured with considerable error at the state level.

The multinomial logit estimates not only support the comparative advantage hypothesis
but also reconcile that hypothesis with Haubrich and Thomson'’s result that capital is inversely
related to loan purchase activity. Note that coefficients associated with the capital variable are
negative in all three of the participation equations. In other words, capital strength diminishes the
likelihood of participation oritherside of the market. Capital coefficients in the sell-only
eguation are consistently more negative than those in the buy-only equation, however, and the
differences are significant throughout the sample period. Hence, capital strength enhances the
probability that a bank is in the buy-only growgative to the sell-only group, consistent with the
comparative advantage hypothesis.

The ratio of C&l loans to assets positively influences participation on both sides of the
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market, consistent with its role as a proxy for specialization in C&I lending. Its coefficient is also
positive, significant, and robust in Table 6, indicating that banks with high C&I loan ratios have a
stronger propensity to participate on the sell-side than the buy-side. This helps validate Berger
and Udell's interpretation of the C&l loan ratio as a proxy for origination opportunities.

Evidence regarding the diversification hypothesis

Coefficients on the statewide branching variable, the interstate branching variable, and the
variable measuring the number of bank branches provide evidence regarding the diversification
motive. The statewide branching variable is consistently negative and significant in Table 3;
banks located in states that ot permit statewide branching are significantly more likely to
belong to the buy-and-sell group than the non-participant group. In other words, secondary
markets and geographically expansive branch networks appear to be substitute means for
achieving portfolio diversification.

Banks located in states that do not permit statewide branching are also more likely to
participate in the sell-only group and the buy-only group (though the effect of the statewide
branching variable in these equations is significantly smaller than in the buy-and-sell equation).
This suggests that geographically expansive branching networks and secondary market activity
may also be substitute means for smoothing regional disparities in origination opportunities and
funding constraints. Finally, the effect of statewide branching in Table 6 is not very robust. This
is consistent with the notion that differences in the behavior of banks in the sell-only group and
the buy-only group are explained by comparative advantages and not by differences in
diversification potential.

The coefficient associated with the interstate expansion variable tends to be negative in
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each of the participation equations but is less robust than that associated with the statewide
branching variable. Interpretation of the interstate expansion coefficient is confounded by the fact
that the loan sale and purchase data include sales and purchases between affiliates in a given
holding company. Sitill, the results provide some evidence that secondary market activity
substitutes for diversification opportunities at the holding company level.

Results regarding the size of a bank’s branch network run contrary to expectations. The
number of bank branches daest help distinguish banks that participate in the buy-and-sell group
from those that do not participate, as we would expect if banks with many branches had
significantly greater opportunities for diversified origination. However, the number of bank
branches always has a positive coefficient in Table 6 and is significant in four of six years. This
suggests that banks with many branches have a comparative advantage in loan origination,
perhaps because pioity to borrowers helps banks identify profitable projects.

Evidence regarding participation barriers

Tables 3 through 6 also contain evidence on the existence of barriers to participation in the
secondary market. Banks that are active issuers of standby letters of credit are significantly more
likely to participate on the sell side of the market (in either the sell-and-buy group or the sell-only
group) but are no more likely to participate in the buy-only group. The results thus suggest that
credit quality significantly enhances a bank’s ability to sell loans. Evidence from the
nonperforming loan and net charge-off ratios is less strong. Banks with higher charge-off ratios
are less likely to participate as either buyers or sellers. Those with higher nonperforming loan
ratios are less likely to participate in the buy-and-sell group but otherwise their participation

behavior is similar to that of other banks.
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Banks belonging to multibank holding companies are significantly more likely than others
to participate on both the buy-side and sell-side of the market. This is consistent with the idea
that the information asymmetries leading to reputational barriers are less severe or even non-
existent among holding company affiliates and that banks belonging to holding companies
therefore have greater access to counterparties on either side of the loan sales transaction.
When the sample is split by multibank holding company membership, results for each subsample
supports the comparative advantage and diversification hypotheses. Moreover, standby letters of
credit enhance sales activity for both subsamples, suggesting that credit quality reputation is
important even for banks that are holding company members.
Evidence regarding bank size

Coefficients associated with the size dummies tend to be insignificant with the exception
of those estimated for the smallest and largest size groups in certain years. Their signs point to a
number of different stories. In Table 3, the size-group coefficients increase at both the low end
and the high end of the size distribution. This U-shaped pattern may be explained by a
combination of fixed costs to participation (leading to an increase in the probability of
participation in the buy-and-sell group among large banks) and the diversification motive (leading
to an increase in the same probability among the smallest banks). In Table 4, the size effect
becomes linear; small banks are more likely than large banks to participate in the sell-only group.

A possible explanation is that small banks may be more likely than large to face binding legal

15 Of course, this story cannot explain the Table 6 result that membership in a multibank
holding company increases the likelihood of participating on the buy side relative to the sell side.
A possible explanation is that “sell only” banks meeting lending limits through sales to
correspondent banks tend not to be holding company members. Unfortunately, | have no way to
identify these banks except by size, which is already included in the regression.
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lending limits.

Table 5 shows an inverted-U shape to the size-dummy coefficients; the propensity to
participate in the buy-only group relative to nonpatrticipants is highest for banks in the middle of
the size distribution. In Table 6, size diminishes the probability of participating in the sell-only
group relative to the buy-only group. Note that if size proxies for comparative advantages not
already captured by the origination opportunities and funding cost variables, then the Table 6
results suggest that it is the comparative advantaigmdingthat increases with size.

Interpreting coefficient magnitudes

On the whole, results in Tables 3 through 6 provide statistical support for the comparative
advantage hypothesis and the diversification hypothesis, and suggest the existence of barriers to
secondary market participation. Table 7 gives a better sense of the economic effect associated
with each of the regressors. The first row reports predicted plitésicorresponding to a “base
case” scenario. These are the fitted probabilities that a bank belongs to the buy-and-sell group,
the buy-only group, the sell-only group, and the non-participant group when that bank has the
median values of each of the continuous variables, does not have access to statewide branching or
interstate expansion, and does not belong to a multibank holding company. Median values and
parameter estimates are based on pooled (1988-93¥ data.

The other rows in Table 7 report fitted probabilities whaoh continuous variable is

increased from its median value to its 90th percentile value, and the statewide branching,

16 parameter estimates are from a pooled regression with time fixed effects. The constant
corresponding to 1990 observations is used in calculating base-caselifesbalbor the base
case, the size dummy corresponding to the median asset size is set equal to one and all others are
set equal to zero.
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interstate expansion, and multibank holding company variables are increased to one, holding all
other variables constant at their base-case values. The most striking results are at the bottom of
the table. Membership in a multibank holding company increases the probability of participating
in the buy-and-sell group by 23 percentage points, at the expense of the sell-only group and the
non-participant group. Access to statewide branching and interstate expansion reduce the
probability of participating in the buy-and-sell group by 11 and 8 percentage points, respectively,
largely in exchange for an increase in the size of the non-participant group. These very strong
effects dominate those associated with the other regression variables, including the “comparative
advantage” variables (C&l loan ratio, capital ratio, hot funds ratio, unemployment rate, and labor
force growth), for which increases from median values to 90th percentile values generally result in
single digit increases or decreases in predicted probabilities. In general, changes in the values of
the regressors have a greater impact on the fitted probabilities for the sell-and-buy equation and
the non-participant equation than for the sell-only or buy-only equations.
VI. Sensitivity to group definitions

The analysis thus far has been based on a particular four-way split of the data involving
three participatory groups and one non-participatory group. These group definitions have the
advantage that they are non-arbitrary, in contrast to alternative definitions in which participants
are defined as banks whose sales and/or purchase activity exceeds some positive amount rather
than exceeding zero. On the other hand, this definition groups together banks reporting no
participation with those reporting a very small amount of participation. This may be viewed as a
disadvantage.

As a robustness check, | tried three alternative group definitions. First | defined the buy-
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and-sell group as banks that buy and sell an amount greater than 0.1 percent of assets; the sell-
only group as banks that sell an amount greater than 0.1 percent of assets and buy an amount less
than 0.1 percent of assets; and the buy-only group as banks that buy an amount greater than 0.1
percent of assets and sell an amount less than 0.1 percent of assets. In this case, the non-
participant group included banks that neither buy nor sell more than 0.1 percent of assets. | also
tried a 0.5 percent cutoff and a one percent cutoff in place of the 0.1 percent cutoff.

In the first two cases, the explanatory power of the multinomial logit model was
practically unchanged relative to the model reported here. In the third case (the one percent
cutoff) it increased slightly, primarily because of changes in the estimated effect of bank size.
When the one percent cutoff is used to define the four groups, the size coefficients always
increase significantly at the low end of the asset size distribution, leading to a U-shaped pattern
for both the buy-and-sell equation and the buy-only equation, and strengthening the negative
linear pattern associated with the size dummies in the sell-only equation. Other changes include a
decrease in the unemployment rate coefficient in the buy-only eqdiation, an increase in the hot
funds coefficient in all three equations, and a decrease in the coefficients associated with the
number of branche§.  Full results are available on request.

| also repeated the Table 7 experiment using the one percent cutoff. The base-case
probabilities ecessarily change, with more mass in the non-participation group and less mass in

the buy-and-sell group, and changes in bank size have a greater effect on predicted probabilities

" The significant difference between the unemployment rate coefficients in the buy-only
and sell-only equations persists, consistent with the comparative advantage hypothesis.

18 This makes the effect of numerous branches more significant in the buy-and-sell
equation and in the buy-only equation.
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than in Table 7. But | continue to see the basic pattern from Table 7, whereby increases in
variables proxying branching opportunities and membership in multibank holding companies have
the greatest impact on predicted probabilities.

VII. Affiliate Relationships

The importance of multibank holding company membership warrants further attention.
The most plausible explanation is that the holding company structure facilitates secondary market
transactions by lessening information asymmetries between seller and buyer. The “internal loan
market” that results is akin to the “internal capital market” described by Houston, James and
Marcus (1996) and may help explain why these authors fitidtaffoan growth to be negatively
related to a bank’s own loan growth.

Any evidence regarding an internal loan market veidessarily be indirect. This is
because the Call Report provides no information on the counterparties with whicigase
buying bank transacts. Moreover, there are no data at the holding company level equivalent to
the bank-level data used here, so it is impossible to directly measure the fraction of secondary
market transactions that occur across holding companies. As a result, previous authors have
noted the importance of holding company affiliation but stopped there.

It is possible to take the investigation further, though, by determining whether a bank’s
affiliates are active secondary market participants and using that information to help explain a
bank’s own sales and/or purchase activity. Since the model | estimate is discrete in nature --
distinguishing only among banks that sell, buy, or do both -- | measure affiliate activity in discrete
terms as well. | create an indicator variable signifying sales or purchase activity on the part of at

least one of a bank’s commercial bank affiliates and interact this “active affiliate” variable with the

28



indicator for multibank holding company membersHip.

The results appear in Table 8. For each of the three estimated equations (buy and sell, sell
only, and buy only), the table reports coefficients corresponding to the indicator variable
representing membership in a multibank holding company and a second variable that interacts the
first with and indicator for sales or purchase activity on the part of at least one affiliate bank. The
other regression variables are included as well, but their coefficients (similar to those reported
above) are not included in Table 8. For each of the three equations, coefficients on the “active
affiliate” interaction term are positive and significant, and the result is robust over time. While
still indirect, this evidence goes far toward confirming the notion that holding company
membership is important because of the access it provides to potential counterparties --
counterparties for whom informational asymmetries are likely to be small.

For banks that only sell or only buy, the positive effect of holding company membership
comesentirely from banks with active affiliate.  For banks that both buy and sell, however, the
original multibank holding company variable continues to be positive and significant, indicating
that holding company membership is importaven in the absence of affiliate activityhis

result is puzzling. Why should association with affiliates affect secondary market participation if

19 | also tried interaction the holding company indicator variable with three additional
variables -- one identifying banks whose affiliates sell and buy, a second identifying banks whose
affiliates only sell, and a third identifying banks whose affiliates only buy. The results did not
paint a clear picture. The first and third interactions were significant in the sell-only equation,
consistent with the notion that activity on the sell side reflects buy-side activity on the part of
affiliates. However, only the first interaction was significant in the sell-and-buy equation, and all
three interactions were significant in the buy-only equation.

20 Membership in a holding company that lacks active affiliates acrealyceshe
likelihood of “sell-only” behavior. Again, a possible explanation is that “sell only” banks meeting
lending limits through sales to correspondent banks tend not to be holding company members.
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those affiliates neither sell nor buy?

One possibility is that affiliates not active in a given year may expect to become active in
subsequent years, justifying the existence of loan trading facilities at a given bank. Consistent
with this story, the interaction variable pulls additional explanatory power from the multibank
holding company variable when the interaction is redefined to reflect affiliate actiaity year
during the sample period. But the multibank holding company variable remains significant,
indicating the importance of holding company membership even in cases where affiliates are
consistently inactive. A second possibility is that holding company membership brings with it
some reputational effect that facilitates transactions mathaffiliates as well as affiliates, though
the nature of that reputational effect remains an open quéstion.

VIII. Conclusion

Existing tests of the comparative advantage hypothesis are based on empirical models of
loan sales or loan purchase volume. When banks both sell and buy loans, however, analyses of
sales or purchase volume say little about the importance of comparative advantages in loan
origination or loan funding. A better approach is to distinguish banks that only sell loans, banks
that only buy loans, and banks that both sell and buy loans from those that do not participate.

A multinomial logit model that groups banks into these four categories provides evidence
consistent with both the comparative advantage hypothesis and the diversification hypothesis.
Consistent with the comparative advantage hypothesis, banks with ample loan origination

opportunities have a higher likelihood of being in the sell-only group relative to the buy-only

21 | tried including holding company size as an additional regressor, but the significance of
holding company membership persisted.
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group and banks with greater funding capacity (stronger capital ratios and lower funding costs)
have a higher likelihood of being in the buy-only group relative to the sell-only group. Consistent
with the diversification hypothesis, the likelihood of both sales and purchases increases where
limitations on statewide branching and interstate expansion restrict opportunities for diversified
originations.

The results also suggest that reputational barriers can restrict secondary market activity.
Banks with strong credit reputations (proxied by net issuance of standby letters of credit) are
more likely to participate on the sell side of the market. Banks belonging to multibank holding
companies -- banks for which information asymmetries are less of a problem -- are more likely to
participate on both the sell side and the buy side of the market, particularly when their affiliates
are secondary market participants.

Having documented the motivations for loan sales and purchases, the advantages of an
active secondary market are clear. The market enables banks with profitable lending
opportunities but limited lending capacity to originate loans, and it allows banks with excess
lending capacity to take advantage of loans originated by other banks. It helps banks with limited
opportunities for diversified originations achieve their diversification goals, which in turn, may
stimulate lending and reduce risk (Akhavein, Berger, and Humphrey, 1996; Demsetz and Strahan
1997). But there are disadvantages to achieving these goals via the secondary loan market. In
particular, information asymmetries complicate transactions among unaffiliated banks.

As of June, 1997, banks gained théitgtio branch across state lines. Jayaratne and
Strahan (1996; forthcoming) suggest that the ramifications for bank efficiency should be positive

and strong. This analysis suggests that there may be ramifications for the size and scope of the
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secondary loan market as well. Interstate branching will provide banks with an alternative means
to pursue comparative advantages in loan origination or loan funding and to achieve their
diversification goals -- an alternative that is not complicated by the information asymmetries
surrounding secondary market transactions. All else equal, increased branching opportunities
shouldreducesecondary market activity for this reason.

At the same time, the consolidation wave associated with interstate branching may have
the opposite effect, at least in the short run. Holding company acquisitions shbaitte
secondary market activity by increasing the fraction of banks with access to within-holding
company counterparties. The opposite prediction holds once consolidation goes beyond holding
company acquisition and actually eliminates bank charters. The “internal loan market” then

becomes unobservable to the researcher, and measured secondary market activity should decline.
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Table 1
Loan Sales and Purchase Activity

Pooled data: 1988-1993

N = 70,490
Buy and Sell Sell only
N = 26,804 N =13,252
(38 percent) (19 percent)
Mean (assets) = $328illion Mean (assets) $126million
Mean (sales/assets) = 0.05 Mean (sales/assets) = 0.0%

Mean (purchases/assets) = 0.0%

Buy only Neither buy nor sell
N = 8537 N = 21,897
(12 percent) (31 percent)
Mean (assets) = $106illion Mean (assets) $98million

=

Mean (purchases/assets) = 0.04

Notes: Based on annual observations for all insured domestic commercial banks with less
than $20 ilion in assets and for which all independent variables in Table 2 are available.
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Table 2
Summary Statistics
Pooled Data (1988-1993)

N= 70,490
Independent Variables Mean Standard Deviatid

Assets<$10 m. 0.05 0.22
$10 m. < assets < $25 m. 0.23 0.42
$25 m. < assets < $50 m. 0.26 0.44
$50 m. < assets < $100 m. 0.23 0.42
$100 m. < assets < $500 m. 0.19 0.39
$500 m. < assets < $1 b. 0.02 0.14
$1b. <assets < $5b. 0.02 0.14
$5 b. < assets < $20 b. 0.01 0.08
C&l loans/assets 0.10 0.08
Equity capital/assets 0.09 0.05
Hot funds/assets 0.19 0.15
State unemployment rate 5.9 15
State labor force growth 0.012 0.017
Nonperforming loans/assets 0.011 0.014
Net charge-offs/assets 0.004 0.015
Net standbys/assets 0.005 0.010
Member of multibank holding co. 0.30 0.46
Statewide branching permitted 0.46 0.50
Interstate expansion permitted 0.89 0.31
Number of branches (In) 0.69 0.91
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Table 3

Multinomial logit estimates for the buy-and-sell group (Equation 1)

(Base group = banks that neither buy nor sell loans)

1988 1989 1990 1991 1992 1993
Assets<$10 m. 0.282* 0.192 0.108 0.113 0.265 0.243
(1.29) (0.131) (0.139) (0.148) (0.157) (0.169)
$10 m. < assets < $25 m. 0.006 -0.055 -0.078 -0.084 0.25p* 0.0§47
(0.098) (0.096) (0.098) (0.098) (0.101) (0.102)
$25 m. < assets < $50 m. 0.015 -0.083 -0.119 -0.02 0.10f -0.075
(0.090) (0.089) (0.090) (0.089) (0.091) (0.091)
$50 m. < assets < $100 m. -0.109 -0.171f -0.193F -0.037 0.152 0.035
(0.085) (0.085) (0.085) (0.084) (0.084) (0.084)
$500 m. < assets < $1 b. -0.328 0.169 0.154 0.426* 0.428* 0.52[7*
(0.216) (0.232) (0.218) (0.206) (0.209) (0.215)
$1b. <assets <$5b. 0.354 0.5581 0.623 0.754p* 0.309 0.33¢
(0.237) (0.238) (0.249) (0.245) (0.236) (0.241)
$5b. <assets<$20b. | - | - 0.642 0.890 0.157 0.574
(0.454) (0.475) (0.443) (0.490)
C&l loans/assets 7.06** 7.08** 8.12** 7.34%* 8.68** 9.52**
(0.351) (0.372) (0.401) (0.395) (0.444) (0.493)
Equity capital/assets -7.15** -6.16** -10.8** -8.28** -10.3** -10.9**
(0.683) (0.621) (0.805) (0.765) (0.849) (0.909)
Hot funds/assets 1.30** 1.41%* 1.58** 1.33* 1.37** 1.21%*
(0.174) (0.194) (0.215) (0.226) (0.240) (0.239)
State unemployment rate -0.081* -0.029 -0.3127%* -0.3697* -0.310%* -0.3407*
(0.016) (0.024) (0.026) (0.021) (0.019) (0.023)
State labor force growth 11.5%* -3.91* 1.15 13.4** 10.5** -2.18
(1.82) (1.94) (1.38) (1.84) (1.93) (1.66)
Nonperforming loans/assets 1.26 -3.78 -9.19% -10.6** -8.24*1 -7.69*1
(1.80) (1.96) (2.26) (2.41) (2.48) (2.81)
Net charge-offs/assets -8.19** -14.3** -20.5** -33.1** -21.1** -42.3**
(3.02) (3.49) (4.23) (4.94) (4.66) (5.68)
Net standbys/assets 27.2%* 27.3** 5.66 13.6%* 23.4** 21.3**
(4.24) (4.36) (3.26) (3.93) (4.61) (5.13)
Member of multibank holding co. 1.36** 1.58** 1.41** 1.39** 1.40** 1.55**
(0.058) (0.060) (0.061) (0.061) (0.064) (0.066)
Statewide branching permitted -0.597*F -0.433% -0.677*F -0.863*" -0.724% -0.349%
(0.077) (0.057) (0.055) (0.058) (0.059) (0.064)
Interstate expansion permitted -0.638%* -0.896%* -0.577% -0.133 0.001 -0.04
(0.061) (0.089) (0.096) (0.115) (0.123) (0.261)
Number of branches (In) -0.079 -0.131*f -0.068 0.052 0.147p* 0.026|
(0.043) (0.043) (0.044) (0.045) (0.046) (0.046)
Constant 0.284 0.514** 2.48** 2.48** 1.79** 2.28**
(0.159) (0.160) (0.188) (0.189) (0.201) (.0327
N 12,695 12,307 11,872 11,605 11,24p 10,7p9
Chi-squared 2671 2726 2819 2850 2758 261p
Pseudo-R 8.1% 8.5% 9.1% 9.4% 9.4% 9.3%

Notes: The omitted size category includes banks with between $100 million and $500 million in

assets. Banks having greater than $5 billion in assets are grouped with banks having between $1

billion and $5 billion in assets in 1988 and 1989 because no banks with greater than $5 billion in
assets were in the buy-but-don’t-sell group in those years. Standard errors in parentheses. **
indicates significance at the 1 percent level; * indicates significance at the 5 percent level.
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Pseudo-R is calculated as {1 - (log-likelihgegd,  /log-likelihQ@d.riony, )}
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Table 4

Multinomial logit estimates for the sell-only group (Equation 2)

(Base group=banks that neither buy nor sell loans)

1988 1989 1990 1991 1992 1993
Assets<$10 m. 0.316* 0.334* 0.183 0.188 0.242 0.241
(0.147) (0.148) (0.156) (0.167) (0.176) (0.190)
$10 m. < assets < $25 m. 0.261* 0.292** 0.102 0.201 0.193 0.148
(0.112) (0.108) (0.112) (0.111) (0.113) (0.116)
$25 m. < assets < $50 m. 0.107 0.049 0.006 0.115 0.157 0.085
(0.103) (0.101) (0.103) (0.101) (0.101) (0.103)
$50 m. < assets < $100 m. -0.025 -0.114 -0.121] 0.059 0.094 0.141
(0.098) (0.096) (0.097) (0.094) (0.094) (0.094)
$500 m. < assets < $1 b. -0.488 -0.142 -0.246| -0.18¢ -0.288 -0.132
(0.256) (0.265) (0.261) (0.248) (0.254) (0.261)
$1b. <assets < $5 b. -0.275 -0.261 -0.455 -0.524 -1.04*f -0.355
(0.276) (0.277) (0.320) (0.311) (0.327) (0.291)
$5b. <assets<$20b. | | -1.46* -0.913 -1.35* -0.943
(0.725) (0.624) (0.618) (0.652)
C&l loans/assets 5.00** 5.17* 6.34** 5.33** 6.57** 7.57**
(0.385) (0.406) (0.436) (0.429) (0.477) (0.529)
Equity capital/assets -4.62** -4.12** -5.17* -3.88** -5.18** -6.32**
(0.684) (0.635) (0.769) (0.711) (0.824) (0.933)
Hot funds/assets 0.957** 0.811** 0.619* 1.00%* 0.553* 0.480
(0.191) (0.219) (2.50) (0.248) (0.273) (0.275)
State unemployment rate -0.087** -0.089** -0.175** -0.245** -0.147** -0.194**
(0.018) (0.026) (0.029) (0.024) (0.021) (0.026)
State labor force growth 10.7** 4.16 0.887 11.01* 6.72** -2.34
(2.04) (2.13) (1.55) (2.07) (2.09) (1.86)
Nonperforming loans/assets 4.51* 2.53 -1.10 0.378 -2.49 -1.17
(1.93) (2.04) (0.236) (2.41) (2.57) (2.76)
Net charge-offs/assets -1.99 -13.6** -12.6** -18.2** -3.15 -15.9**
(3.22) (3.83) (4.49) (5.02) (4.39) (5.24)
Net standbys/assets 23.6** 23.4%* 4.74 12.5%* 15.9** 18.6**
(4.52) (4.67) (3.26) (4.26) (5.10) (5.45)
Member of multibank holding co. 0.362** 0.476** 0.230** 0.261** 0.305** 0.325**
(0.070) (0.072) (0.076) (0.075) (0.077) (0.081)
Statewide branching permitted -0.079 -0.057 -0.299* -0.345*f -0.265*F -0.089
(0.081) (0.062) (0.061) (0.066) (0.066) (0.073)
Interstate expansion permitted -0.357** -0.602** -0.484* -0.024 -0.143 -0.264
(0.070) (0.101) (0.107) (0.129) (0.137) (0.287)
Number of branches (In) 0.039 0.069 0.104* 0.209** 0.221** 0.128*
(0.049) (0.049) (0.051) (0.051) (0.052) (0.052)
Constant -0.425* -0.029 0.773** 0.602** 0.173 0.793*
(0.177) (0.178) (0.207) (0.206) (0.221) (0.358)

Notes: The omitted size category captures banks with between $100 million and $500 million in
assets. Banks having greater than $5 billion in assets are grouped with banks having between $1
billion and $5 billion in assets in 1988 and 1989 because no banks with greater than $5 billion in
assets were in the buy-but-don’t-sell group in those years. Standard errors in parentheses. **
indicates significance at the 1 percent level. * indicates significance at the 5 percent level.

Number of observations, chi-squared statistics, and psetido-R s are reported in Table 3.
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Table 5

Multinomial logit estimates for the buy-only group (Equation 3)

(Base group = banks that neither buy nor sell loans

1988 1989 1990 1991 1992 1993
Assets<$10 m. -0.046 0.022 -0.514* -0.484* -0.438 -0.171
(0.175) (0.178) (0.196) (0.208) (0.231) (0.229)
$10 m. < assets < $25 m. -0.032 0.078 -0.251¢ -0.107 0.002 -0.13
(0.133) (0.129) (0.126) (0.124) (0.129) (0.135)
$25 m. < assets < $50 m. 0.174 0.247 -0.079 0.119 0.171 -0.03
(0.122) (0.119) (0.115) (0.112) (0.114) (0.118)
$50 m. < assets < $100 m. 0.012 0.123 -0.029 0.023 0.256* 0.25
(0.116) (0.115) (0.107) (0.105) (0.105) (0.106)
$500 m. < assets < $1 b. -0.701 0.226 -0.396 -0.287 -0.05p -0.17
(0.374) (0.331) (0.327) (0.305) (0.290) (0.314)
$1b. <assets <$5b. -0.024 0.514 -0.086) -0.067% 0.09y -1.25
(0.360) (0.332) (0.355) (0.351) (0.307) (0.472)
$5b. <assets<$20b. | - | - -1.41 -0.643 -0.009 0.227
(1.09) (0.841) (0.586) (0.631)
C&l loans/assets 3.08* 2.90* 4.20** 2.85* 3.55* 4.47**
(0.477) (0.505) (0.523) (0.520) (0.579) (0.647)
Equity capital/assets -0.272 -1.36* -2.38** -1.72*%* -3.47** -3.37**
(0.489) (0.565) (0.730) (0.669) (0.885) (0.909)
Hot funds/assets 0.509* 0.468 0.364 -0.083 0.113 -0.48
(0.509) (0.249) (0.284) (0.302) (0.316) (0.346)
State unemployment rate 0.001 0.0861* -0.006 -0.088* -0.094f* -0.104
(0.021) (0.031) (0.034) (0.025) (0.024) (0.029)
State labor force growth 4.54 -0.589 4.99** 8.21* 6.54** 3.14
(2.44) (2.51) (1.78) (2.38) (2.38) (2.14)
Nonperforming loans/assets 2.45 -3.68 -2.55 -4.47 5.28 4.47
(2.41) (2.65) (2.85) (3.06) (2.82) (3.14)
Net charge-offs/assets -5.68 -4.75 -12.5* -21.2%* -20.3** -33.5%*
(4.13) (4.38) (5.40) (6.24) (5.94) (7.58)
Net standbys/assets 2.87 -2.52 -14.7* 1.54 5.74 111
(6.19) (6.53) (5.81) (5.58) (6.19) (6.83)
Member of multibank holding co. 1.03** 1.17* 1.05** 1.13* 1.09** 1.01**
(0.075) (0.076) (0.076) (0.074) (0.078) (0.082)
Statewide branching permitted -0.342*F -0.319*% -0.463* -0.349% -0.249% -0.179%
(0.103) (0.074) (0.070) (0.073) (0.075) (0.083)
Interstate expansion permitted -0.369% -0.598%* -0.674%* -0.3021 -0.148 0.114
(0.081) (0.117) (0.126) (0.145) (0.158) (0.359)
Number of branches (In) -0.108 -0.133* -0.014 -0.002 0.039 0.034
(0.059) (0.058) (0.057) (0.057) (0.058) (0.060)
Constant -1.32** -1.27** -0.256 -0.127 -0.443 -0.435
(0.202) (0.206) (0.233) (0.229) (0.252) (0.430)

Notes: The omitted size category captures banks with between $100 million and $500 million in

assets. Banks having greater than $5 billion in assets are grouped with banks having between $1
billion and $5 billion in assets in 1988 and 1989 because no banks with greater than $5 billion in

assets were in the buy-but-don’t-sell group in those years. Standard errors in parentheses. **
indicates significance at the 1 percent level. * indicates significance at the 5 percent level.
Number of observations, chi-squared statistics, and psetido-R s are reported in Table 3.
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Table 6

Multinomial logit estimates for the sell-only group
Relative to the buy-only group

(Equation 2 coefficients - Equation 3 coefficients)

1988 1989 1990 1991 1992 1993
Assets<$10 m. 0.362 0.312 0.697* 0.672** 0.680** 0.412
$10 m. < assets < $25 m. 0.293* 0.214 0.35p** 0.30B* 0.191 0.285*
$25 m. < assets < $50 m. -0.067 -0.198 0.085 -0.004 -0.0[L9 0.]122
$50 m. < assets < $100 m. -0.037 -0.23y -0.092 0.036 -0.1p1 -0.114
$500 m. < assets < $1 b. 0.213 -0.368 0.150 0.101 -0.2p8 0.d45
$1 b. < assets < $5 b. -0.251 -0.77%* -0.369 -0.457 -1.14** O.8£L5
$5b. <assets<$20b. | | - -0.050 -0.270 -1.34* —1.1J|7
C&l loans/assets 1.92** 2.27** 2.14* 2.48** 3.02** 3.10**|
Equity capital/assets -4.35** -2.76** -2.79** -2.16* -1.71 -2.95** |
Hot funds/assets 0.448 0.343 0.254 1.08}* 0.44 0.96|**
State unemployment rate -0.08g*  -0.175**  -0.169** -0.157**  -0.053* -0.09*|*
State labor force growth 6.16* 4.75 -4.10* 2.80 0.180 -5.48}*
Nonperforming loans/assets 2.06 6.217 1.45 4.85 -7.71* -5.5213
Net charge-offs/assets 3.69 -8.85 -0.100 3.00 17.27* 17.67
Net standbys/assets 20.7** 25.9** 19.4** 11.0* 10.2 7.50
Member of multibank holding -0.668%  -0.694%  -0.82** -0.869%  -0.785%  -0.685%*
co.
Statewide branching permitted 0.263* 0.262** 0.164* 0.004 -0.016 0.090
Interstate expansion 0.012 -0.004 0.19( 0.278 0.005 -0.380
permitted
Number of branches (In) 0.1477 0.202* 0.118 0.2171** 0.182** 0.094

** denotes differences significant at the 1 percent level. * denotes differences significant at the

5 percent level.
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Table 7
Interpreting Coefficient Magnitudes
Base case probabilities and probabilities at 90th percentiles of the independent variables

“Base case” probabilities are fitted probabilities based on coefficients from a pb@8831993) regression with time

fixed effects, using the constant correspondintd®0 observations, median values of all cardus right-hand-side

variables, values of zero for the multibank holding company, statewide branching, and interstate expansion variables,
and a value of one for the size dummy corresponding to the median value of assets. Other rows show fitted probabilities
based on the same regression coefficients, 90th percentile values of continuous right-hand-side variables, values of one
for the multibank holding company, statewide branching, and interstate expansion variables, and a value of one for the
size dummy corresponding to the 90th percentile value of assets. In each row, only the stated variable is increased to its
90th percentile (or to one in the case of dummy variables). All other variables are held constant at their median values
(or zero in the case of dummy variables).

Buy and sell Sell only Buy only Non-participant

Base Case 0.38 0.21 0.16 0.25
Assets 0.40 0.20 0.14 0.26
C&l loans/assets 0.52 0.23 0.12 0.13
Equity capital/assets 0.31 0.21 0.18 0.31
Hot funds/assets 0.42 0.21 0.14 0.22
State unemployment rate 0.32 0.20 0.18 0.30
State labor force growth 0.39 0.21 0.16 0.24
Nonperforming loans/assets 0.35 0.22 0.16 0.26
Net charge-offs/assets 0.36 0.21 0.16 0.28
Net standbys/assets 0.41 0.22 0.14 0.23
Member of multibank holding co 0.61 0.11 0.18 0.10
Statewide branching permitted 0.27 0.23 0.16 0.35
Interstate expansion permitted 0.30 0.20 0.14 0.35
Number of branches (In) 0.36 0.24 0.15 0.25
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Table 8
Affiliate Activity

Reported coefficients correspond to the indicator variable representing membership in a multibank
holding company and a second variable that interacts the first with an indicator for sales or
purchase activity on the part of affiliate banks. The other regression variables are included as
well, but their coefficients are not reported.

1988 1989 1990 1991 1992 1993
Buy and Sell
(Equation 1)
Member of multibank holding 1.15 % 1.25*) 0.76 * 0.98 *4 0.90 *4 1.04 *4
co. (0.12) (0.12) (0.13) (0.12) (0.13) (0.14)
Member...* active affiliate 0.34 *4 0.48 * 0.86 ** 0.58 ** 0.69 ** 0.69 **
(0.13) (0.13) (0.14) (0.13) (0.14) (0.15)
Sell Only
(Equation 2)
Member of multibank holding -0.50 * -0.22 -0.40 * -0.61 * -0.55 *f -0.31
co. (0.19) (0.18) (0.18) (0.20) (0.19) (0.20)
Member...* active affiliate 1.00 ** 0.82 * 0.78 ** 1.03 * 1.02 ** 0.78 **
(0.20) (0.19) (0.19) (0.21) (0.20) (0.21)
Buy Only
(Equation 3)
Member of multibank holding 0.08 0.18 -0.52 % 0.08 -0.28 0.17
co. (0.20) (0.20) (0.24) (0.19) (0.22) (0.21)
Member...* active affiliate 1.09 *4 1.14 *4 1.79 * 1.23 *4 1.59 ** 1.01 *
(0.21) (0.21) (0.24) (0.20) (0.23) (0.22)

** denotes differences significant at the 1 percent level. * denotes differences significant at the
5 percent level.
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THIS TABLE NOT INCLUDED IN TEXT

Table 7A
Interpreting Coefficient Magnitudes

Base case probabilities and probabilities at 75th percentiles of the independent variables

Base case probabilities are fitted probabilities based on coefficients from a A888€e1093) regression, median

values of all continuous right-hand-side variables, values of zero for the multibank holding company, statewide

branching, and interstate expansion variables, and a value of one for the size dummy corresponding to the median value
of assets. Other rows show fitted probabilities based on the same regression coefficients, 75th percentile values of
continuous right-hand-side variables, values of one for the multibank holding company, statewide branching, and
interstate expansion variables, and a value of one for the size dummy corresponding to the 75th percentile value of
assets. In each row, only the stated variable is increased to its 75th percentile (or to one in the case of dummy variables).
All other variables are held constant at their median values (or zero in the case of dummy variables).

Sell and buy Sell only Buy only Non-participa

Base Case 0.38 0.21 0.16 0.25
Assets 0.38 0.20 0.16 0.26
C&l loans/assets 0.44 0.22 0.14 0.19
Equity capital/assets 0.35 0.21 0.17 0.27
Hot funds/assets 0.40 0.21 0.15 0.24
state unemployment rate 0.34 0.20 0.17 0.29
state labor force growth 0.38 0.21 0.16 0.25
nonperforming loans/assets 0.37 0.21 0.16 0.26
net charge-offs/assets 0.37 0.21 0.16 0.26
net standbys/assets 0.39 0.21 0.15 0.24
member of multibank holding co 0.61 0.11 0.18 0.10
statewide branching permitted 0.27 0.23 0.16 0.35
interstate expansion permitted 0.30 0.20 0.14 0.35
Number of branches (In) 0.37 0.22 0.15 0.25
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