
Loan Sales and the Slowdown in Bank Lending

by Rebecca Demsetz}

A complete understanding of the recent slowdown in bank lending requires an exami-
nation of loans that were originated by banks but are absent from their balance sheets as
a result of loan sales activity. Sales from domestic banks to foreign banks, nonbank fi-
nancials, and nonfinancial institutions cause outstanding credit to leave the books of the
domestic banking system. If loan sales of this nature have increased (decreased) over
the "credit crunch" years, then trends in loans reported on the books of domestic banks
will overstate (understate) the severity of the recent credit slowdown.

This paper begins with an analysis of aggregate business loan sales by domestic
banks. We find that outstanding balances on loans sold to buyers outside the domestic
banking system increased in the late 1980s but decreased quite sharply between 1991
and 1992. We conclude that statistics describing outstanding business loans on the
books of domestic banks understate the severity of the recent slowdown in bank-origi-
nated business lending. Next, we take a closer look at the characteristics of loan sellers
and the conditions that foster loan sales activity. Since the liquidity provided by the sec-
ondary loan market may encourage loan origination, it is important to understand the
factors affecting secondary market activity. We use individual bank data to estimate a
model of loan sales activity. With these cross-sectional regressions, we identify several
bank characteristics that are statistically significant determinants of loan sales activity:
asset size, capital ratios, on-balance-sheet loans (as a fraction of assets), funding costs,
loan performance, loan portfolio concentration, and holding company affiliation. We
also explore the role of regional economic conditions in explaining cross-sectional vari-
ation in loan sales activity.2

1 The author thanks Akbar Akhtar, Richard Cantor, Beverly Mirlle. Rama Scth. John Simpson, and John
Wenninger for comments on earlier drafts of this paper. August Morct, Kathcrine Styponias. and Kevin
Lcyh provided excellent research assistance.

2 Both sections of this paper locus on the sale of business loans. Business lending is arguably the lending
area for which banks arc most likely to have superior origination and monitoring abilities. Analyses of
trends in business loan sales and the nature of the business loan sales market are thus of particular impor-
tance to our understanding of the slowdown in bank lending. Cantor and Demsetz (1993) report measures
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Causes and Consequences

I. Accounting for Business Loan Sales When Evaluating the Slowdown in Bank Lending
The recent slowdown in bank lending to businesses is sometimes described by docu-
menting a decline in the stock of commercial and industrial (C&I) loans on the books
of domestic banks (U.S. banks and U.S. branches and agencies of foreign banks).3 A
more correct evaluation of the decline in bank-originated business credit should account
for loans sold by domestic banks to foreign offices of foreign banks, nonbank financials,
and nonfinancial institutions since these loans do not appear on the books of selling
banks but do contribute to the stock of domestically originated bank credit. In addition,
it is useful to account separately for the sale of bank loans to nonfinancial institutions
since these sales represent a decrease in the outstanding bank credit of the nonfinancial
sector. This type of analysis is possible for the set of banks included in the Federal Re-
serve Board's Senior Loan Officer Survey of Lending Practices (SLP) because the SLP
asks banks to describe the types of institutions purchasing their loans as well as the
quantity of outstanding loans that have been sold. The SLP data do have two draw-
backs, however: the sample of approximately sixty included banks is relatively small,
and not every bank reports loan sales data in each survey.

Reports of Income and Condition (Call Reports) facilitate a second analysis based
on data describing the full population of U.S. commercial banks;4 however, two factors
complicate the use of Call Report loan sales statistics. First, Call Reports do not ask
banks to identify the types of institutions buying their loans. Calculation of loan sales
from U.S. banks to institutions outside the U.S. banking system is thus less straightfor-
ward than in the case of the SLP data. Fortunately, Call Reports include statistics on
loan purchases as well as loan sales. By defining a sample that consists of all U.S.
banks, and then subtracting aggregate loan purchases from aggregate loans sales, it is
possible to use Call Report data to measure net business loan sales to institutions outside
the U.S. banking system. However, Call Reports do not facilitate the measurement of
loan sales to particular purchaser groups such as nonfinancial institutions.

A second problem associated with the Call Report sales data is that Call Reports
convey information on business loan sales and purchases in the form of flows rather
than stocks; that is, banks are asked to report the dollar volume of loans sold and loans
purchased in a given quarter. A flow-to-stock conversion of Call Report data is not
possible because of limited information regarding the duration of sold and purchased
loans. In particular, there is no way to determine the dollar volume of quarterly sales
or purchases still outstanding at the close of a given calendar quarter. Thus, while Call
Report data are a valuable source of information for analyzing trends in aggregate sales
activity, only the SLP provides data specifically suited for calculation of outstanding
balances on loans sold to institutions outside the domestic banking system, or to partic-
ular buyer groups such as nonfinancial institutions. The following section analyzes the
SLP (stock) data. Next we examine the Call Report (flow) data and summarize our
findings.

Footnote 2 continued
of credit growth that include mortgage, consumer, and business loans originated by intermediaries but
absent from their balance sheets because of direct loan sales or the issuance of asset-backed securities.

3 Throughout the remainder of this paper, we distinguish "U.S. banks" from "domestic banks." We use
"domestic banks" to denote U.S. banks and U.S. branches and agencies of foreign banks.

4 U.S. branches and agencies of foreign banks do not provide loan sales data in the Call Reports.
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Analysis of the Survey of Lending Practices (SLP) Data
Since 1986, the SLP has asked responding banks to report approximately annually on
the outstanding amounts of C&I loans originated and then sold in their entirety or par-
ticipated to others (without recourse). Bernanke and Lown (1991) compile these sales
statistics through June 1991. They observe a sharp peak and subsequent decline in this
loan sales series around the June 1990 survey. We extend the Bernanke/Lown analysis
using data from June 1992 and information on the types of institutions buying loans.
Loan sales involving a transfer from one U.S. bank to another do not remove loans from
the books of the U.S. banking system. Following Berger and Udell (1992), we use SLP
data to estimate trends in loan sales from U.S. banks to buyers other them U.S. banks.

The stacked bar chart in Chart 1 reports outstanding balances on commercial and in-
dustrial loans sold by SLP banks to buyers of several types: U.S. banks, U.S. branches
and agencies of foreign banks, foreign offices of foreign banks, nonfinancial institu-
tions, and all other buyers (including finance companies, insurance companies, pension
funds, mutual funds, and bank trust departments). We refer to this final group of buyers
as "nonbank financials." Total outstanding balances on sold loans rise from $26 billion
in December 1985 to $80 billion by June 1990, but fall back down to $55 billion by June
1992. At each date, there is strong representation from each of three buyer groups: U.S.
banks, U.S. branches and agencies of foreign banks, and nonbank financials. The June
1992 SLP reveals an increase in the share of loan sales to U.S. banks and a sharp de-
crease in the share of loan sales to nonbank financials, which had been increasing from
June 1989 through June 1991.

Charts 2a, 2b, and 2c track outstanding balances on loans sold by SLP banks to three
particular buyer groups. Chart 2a reports loans sold to "non-U.S.-bank" buyers. These
buyers include nonfinancial institutions, nonbank financials, foreign offices of foreign

Chart 1: Outstanding Balances on Commercial and Industrial Loans Sold by LPS Banks

Billions of dollars, end of quarter values

Source: Senior Loan Officer Survey of Bank Lending Practices.
Note: A consistent buyer categorization is available beginning in 1988.
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Causes and Consequences

Chart 2A: Outstanding Balances on Loans Sold by LPS Banks to Non-U.S Bank Buyers

Billions of dollars
60

Source: Senior Loan Officer Survey of Bank Lending Practices.
Note: "Non-U.S. Bank Buyers" includes nonfinancials, nonbank financials, foreign offices of
foreign banks, and U.S. branches and agencies of foreign banks.

Chart 2B: Outstanding Balances on Loans Sold by LPS Banks to Non-Domestic
Bank Buyers

Billions of dollars
60

Source: Senior Loan Officer Survey of Bank Lending Practices.
Note: "Non-Domestic Bank Buyers" includes nonfinancials, nonbank financials, and foreign
offices of foreign banks.
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banks, and U.S. branches and agencies of foreign banks. Chart 2b reports loans sold to
"non-domestic-bank" buyers. These buyers include nonfinancial institutions, nonbank
financials, and foreign offices of foreign banks (but not U.S. branches and agencies of
foreign banks). Both series decline sharply between June 1991 and June 1992. Hence,
accounting for loan sales to non-U.S.-bank buyers or to non-domestic-bank buyers will
increase the measured decline in C&I lending by SLP banks, especially over the latter
"credit crunch" years. An important caveat regarding this conclusion is that there is
some inconsistency in the SLP response group. The report accompanying the 1991 SLP
explains that the decline in total loan sales from 1990 to 1991 "in part reflects the inabil-
ity of some banks that had reported outstanding loans in the August 1990 survey to do
so |that| year." The same complication may bias the 1991-92 decline.5

Chart 2c tracks outstanding balances on loans sold by SLP banks to nonfinancial in-
stitutions only. These balances, measuring outstanding bank credit returned to the non-
linancial sector, are small compared with those depicted in Charts 2a and 2b, and thus
appear relatively constant over the time period examined.6

We estimate outstanding balances on loans originated and sold by all U.S. banks by
scaling the SLP loan sales data. Using Call Report data, we calculate the fraction of
quarterly commercial bank loan sales flows attributable to SLP banks, and use this scal-

5 Recorded annually, the total number ol SLP banks reporting sales volume reaches a minimum of 53 and a
maximum of 57 over the 1987-92 time period. This range may overstate the severity of reporting fluctua-
tions, however, since the largest SLP banks tend to be the most active loan sellers as well as the most con-
sistent reporters of SLP data. In 1991, 55 banks reported sales volume. In 1992. that number rose to 57.

6 A closer look at loans sold to nonfinancial institutions reveals a steady rise from March 1987 through June
1990, followed by a 50 percent decline between June 1990 and June 1991. However, by June 1992. loans
sold from SLP banks to nonlinancials had risen 22 percent above the value reported one year earlier.

Chart 2C: Outstanding Balances on Loans Sold by LPS Banks to Nonfinancial
Institutions
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Causes and Consequences

ing ratio to inflate the SLP statistics reported in Charts 2a, 2b, and 2c. Though we be-
lieve that our approach is appropriate given the available data, there are three caveats
worth noting: first, our scaling factor is based on flow data rather than stock data; sec-
ond, the same scaling factor is applied to all loan sales, regardless of purchaser identity;
and third, since the SLP responses of individual banks are confidential, our scaling fac-
tor cannot reflect changes in the set of SLP banks reporting sales volume.

The magnitude of our scaling factor is very high, averaging about 90 percent over
the relevant period; the SLP contains an overrepresentation of large banks, and these
banks are the most active participants in the loan sales market. The scaling factor is also
quite stable over time, ranging from 82 to 92 percent over the relevant period. Trends
reported in Charts 2a, 2b, and 2c are thus fairly representative of trends estimated for
the U.S. banking system as a whole.

Table 1 uses our estimates of outstanding balances on loans sold by all U.S. banks to
adjust trends in the on-balance-sheet lending of U.S. banks and the on-balance-sheet
lending of domestic banks. The first section of Table 1 adjusts the on-balance-sheet
lending of U.S. banks by adding outstanding balances on loans sold to all buyers other
than U.S. banks. The 1990-92 decline in lending by U.S. banks increases in magnitude
from 12.2 percent to 14.1 percent after accounting for relevant loan sales.

A similar pattern emerges from the second section of Table 1, where we adjust the
on-balance-sheet lending of U.S. banks and U.S. branches and agencies of foreign banks
and find that the 1990-92 decline in lending by these institutions increases in magnitude
from 6.0 percent to 7.6 percent after accounting for relevant loan sales. Since the on-
balance-sheet statistics reported in the second section of Table 1 already reflect loan
sales from U.S. banks to U.S. branches and agencies of foreign banks, our loan sales ad-
justment includes only those sales made by U.S. banks to foreign offices of foreign
banks, nonbank financials, and nonfinancial institutions. A precise adjustment should
also reflect sales from U.S. branches and agencies to these buyers. We lack sufficient
data to calculate these sales for each year examined; however, data from the 1991 and
1992 SLPs suggest that sales by U.S. branches and agencies of foreign banks to foreign
offices, nonbank financials, and nonfinancial institutions are very small relative to U.S.
bank sales to these same institutions.

The third section of Table 1 adjusts C&I loans on the books of U.S. banks to reflect
only sales to nonfinancial institutions. In this case, the magnitude of the 1990-92 de-
cline in C&I lending is practically unchanged, rising in magnitude from 12.2 percent to
12.4 percent. The stock of C&I credit returned to the nonfinancial sector through loan
sales is small compared with that transferred to other non-domestic-bank buyers.

Analysis of Call Report Data
Beginning in the second quarter of 1983, Call Reports provide individual bank flow data
describing loans originated by U.S. banks that have been sold or participated to others
(without recourse) during the calendar quarter ending with the report date.7 A second
series, describing loan purchases, begins in the second quarter of 1987. Since both se-
ries are constructed as flow variables rather than stock variables, they are not directly
comparable to the SLP sales series or to series describing the stock of outstanding busi-
ness loans. Still, Call Reports provide a valuable source of information on aggregate

7 The term "loans originated" covers any loan made directly by the reporting bank. It does not include loans
purchased from others. In the case of syndicated loans, "loans originated" covers only the reporting bank's
share, even if the reporting bank is the lead bank in the syndication.
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loan sales activity and can be used to confirm the pattern of declining business loan sales
outside the U.S. banking system over the recent credit slowdown.8

Since banks do not describe the types of institutions purchasing the loans they have
sold, measurement of sales outside the U.S. banking system is less direct than in the case

8 The Call Report sales and purchase series exclude loans secured by onc-to-four-family residential proper-
ties and loans to individuals for household, family, and other personal expenditures. The reported series
thus describe business loans and some other loan types. However, the April 1986 description of the Febru-
ary 1986 SLP reports that "most bankers contacted by Board staff indicated that domestic commercial and
industrial was by far the most important category of loans sold." Consequently, we follow Bernanke and
Lown (1991) and Gorton and Haubrich (1990) in interpreting the Call Report series as indicators of busi-
ness loan sales and purchase activities.

Table 1: Lending Growth, before and after Adjusting On-Balance-Sheet Lending for
Loan Sales

Outstanding Amounts,
Billions of Dollars

1988-11 1990-11 1992-11

Percentage Change

1988-11 to
1990-11

1990-11 to
1992-11

Parti

Loans on the balance

sheets of U.S. banksa

Loans sold to buyers

other than U.S. banksb

Total

597.4

39.2

636.6

618.4

56.4

674.8

543.2

36.5

579.7

+3.5

+43.9

+6.0

-122

-35.3

-14.1

Part II

Loans on the balance
sheets of U.S. banks
and U.S. branches
and agencies of for-
eign banksa

Loans sold to buyers
other than U.S. banks
and U.S. branches
and agencies of for-
eign banksb

Total

715.5

20.9

736.4

756.7

27.0

783.7

711.6

12.5

724.1

+5.8

+29.2

+6.4

-6.0

-53.7

-7.6

Part III

Loans on the balance
sheets of U.S. banksa

Loans sold to nonfi-
nancial institutionsb

Total

597.4

3.5

600.9

618.4

7.1

625.5

543.2

4.6

547.8

+3.5

+103

+4.1

-12.2

-35.2

-12.4

a- Source: Federal Reserve Bulletin.
b- Estimates, based on Senior Loan Officer Survey of Lending Practices and Call Reports.
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Causes and Consequences

of the SLP banks. In addition, Call Report data do not facilitate measurement of loan
sales to particular buyer groups such as nonfinancial institutions. However, by analyz-
ing a sample consisting of all U.S. banks and subtracting aggregate business loan pur-
chases from aggregate business loan sales, one can use the Call Report loan sales and
purchase series to measure trends in net business loan sales from U.S. banks to institu-
tions outside the U.S. banking system.

Some examples help to illustrate how the Call Report loan sales and purchase series
can be used to measure the relevant trends. First consider a loan sold by a U.S. bank to
an institution outside the U.S. banking system. Since we analyze only those institutions
that are part of the U.S. banking system, this transaction contributes to aggregate sales
but not to aggregate purchases; the net sales figure will reflect this transaction. In con-
trast, consider a loan sold by one U.S. bank to another U.S. bank. This second transac-
tion will contribute to both aggregate sales and aggregate purchases, and thus make no
contribution to the final net sales figure. Finally, a loan sold by an institution outside the
U.S. banking system and purchased by a U.S. bank will appear as a loan purchase only
and thus contribute negatively to aggregate net sales.

Series A in Chart 3 shows the quarterly sales flow by insured U.S. commercial banks
from 1986 through 1992. Loan sales grew rapidly during the late 1980s, reaching al-
most $300 billion per quarter in 1989. After the third quarter of 1989, loan sales slowed
sharply, falling to about $90 billion per quarter by 1993. Series B in Chart 3 shows the
quarterly purchase flow reported by insured U.S. commercial banks. This series is small
and stable. The net sales flow — the flow to buyers other than insured U.S. commercial
banks — is similar to the gross sales flow.

It is difficult to compare the Call Report sales trends to the SLP sales trends because
of differences in reporting frequencies. However, the basic trends conveyed through the
SLP (stock) and Call Report (flow) data appear consistent, with the Call Report series

Chart 3: Commercial and Industrial Loan Sales and Purchases by U.S. Banks

Billions of dollars, quarterly flows
300
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declining slightly earlier than the SLP series. Note, however, that the relative magni-
tudes of the total sales series (Series A) and the net sales series (Series C) in Chart 3 sug-
gest an interesting contrast between the SLP (stock) and Call Report (flow) data.
Responses of SLP banks indicate that over the relevant period, the stock of loans pur-
chased by non-U.S.-bank buyers generally accounts for about two-thirds of the total
stock of sold loans. In contrast, the Call Report data indicate that nearly all of the flow
of business loan sales is purchased by institutions other than U.S. banks.

There are at least two possible explanations for this disparity. First, it is possible that
banks in the SLP sample are simply more likely than others to sell loans to U.S. banks.
However, further analysis reveals that the disparity between SLP (stock) data and Call
Report (flow) data persists even within the SLP sample. A second potential explanation
for the stock data/flow data disparity involves a difference in loan maturities by purchas-
er. In particular, if loans sold to U.S. banks are of much longer maturities than loans
sold to other purchasers, then the SLP (stock) data will show significant outstanding bal-
ances on loans sold to U.S. banks while Call Report (flow) data show little sales activity
to U.S. bank buyers.

II. The Determinants of Loan Sales Activity
In this section, we explore the characteristics of loan sellers and the conditions that fos-
ter secondary market activity. Our analysis is based on Call Report data, which include
information on the quarterly flow of loan sales associated with individual institutions as
well as relevant bank characteristics potentially related to sales activity. Since Call Re-
ports do not identify the types of institutions purchasing loans from a given buyer, we
focus on total loan sales, regardless of buyer identity. Following Pavel and Phillis
(1987), we scale each bank's loan sales by asset size and use the resulting sales ratio as
the dependent variable in a cross-sectional regression analysis. We examine the stability
of the regression coefficients over time and reach some preliminary conclusions regard-
ing factors underlying the loan sales decline during the "credit crunch" period. The in-
dependent variables in our reduced form model are described below. They are
motivated by several mutually consistent theories of loan sales activity.

Asset Size. Large banks are the biggest sellers of bank loans. Since a small number
of large banks account for a large fraction of all bank loan sales, our regressions include
a set of asset size dummy variables. We differentiate between twelve size groups, defined
in Table 2, and thus allow for nonlinearities at both ends of the asset size distribution.

Outstanding Loan Volume. We explore the ratio of outstanding loans-to-assets in or-
der to determine whether banks that hold a high fraction of assets as loans are more or
less likely to sell the loans that they originate.9 Haubrich and Thomson (1993) find a
significant positive relationship between the loans-to-assets ratio and the concurrent
sales-to-assets ratio. We include two measures of outstanding loan volume, the loans-
to-assets ratio and the C&I loans-to-assets ratio. The C&I loans-to-assets ratio is includ-
ed because the Call Report loan sales data primarily reflect sales of C&I loans. We lag
both loan-to-assets ratios by one quarter, since their current values will reflect concur-
rent sales activity.

Funding Costs. To the extent that some banks have a comparative advantage in fund-
ing credit and others in originating credit, we should see a positive relationship between

9 Sec Mcster (1992) for a discussion of diseconomies of scope between traditional activities of originating
and monitoring loans and nonlraditional activities of loan selling and buying.

139Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1994
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funding costs and sales activity. In other words, banks with costly funding sources
should be more likely than others to sell the loans they originate, all else equal (see Pen-
nacchi 1988). Following Haubrich and Thomson (1993) and Berger and Udell (1992),
we measure funding costs as the sum of brokered deposits and large deposits (deposits
that exceed the $100,000 FDIC insurance limit), scaled by assets. Again, a one-quarter
lagged value is used.

Bank Capital. Banks may sell loans in order to capture the benefits of loan origina-
tion without the costs of increased capital. In particular, capital-constrained banks may
use the loan sales market to facilitate loan origination, receiving origination and servic-
ing fees without increasing the size of the loan portfolio they hold.10 We test the hypoth-
esis of an inverse relationship between bank capital and loan sales activity by including
in our regression the ratio of equity capital to assets. Again, we use the one-quarter
lagged value because the current capital-to-assets ratio will reflect concurrent capital-
enhancing sales activity. We also explore the effects of some additional capital mea-
sures designed to test more directly the hypothesis that capital-constrained institutions
are more likely than others to be active loan sellers. These additional capital measures
are defined later in this section.

Loan Portfolio Diversification. Another theory of loan sales suggests that banks sell
and buy loans to enhance the diversification of their loan portfolios (Pavel and Phillis
1987). The diversification motive implies that sales activity should be most prevalent
among banks with loan origination focused in a narrow geographical area or business
line, all else equal. Unfortunately, it is difficult to distinguish these banks from other
banks. We lack information on the types of loans originated by specific institutions, and
information on the types of loans within existing portfolios is not detailed enough to
build fully satisfactory measures of loan concentration. In particular, it is not possible
to identify industrial and geographical concentrations, the two types of loan concentra-
tions that are probably most relevant to the sale of business loans. Instead, we measure
overall portfolio concentration using a concentration index equal to the sum of the
squared shares of the loan portfolio in each of five Call Report loan categories: real es-
tate, agriculture, consumer, C&I, and other loans. Again, we use a one-quarter lag.

Loan Portfolio Performance. Buyers' perceptions of poor loan quality may lead to
reduced demand for a particular bank's loans. Hence, the selling institution's past loan
portfolio performance may be positively related to the loan sales ratio. An alternative
supply-side hypothesis is that a bank with poor loan performance will try to sell loans
in order to maintain an existing level of capital. This hypothesis suggests a negative cor-
relation between loan portfolio performance and sales activity. Our reduced form model
includes two measures of loan portfolio performance. The first measure, the nonper-
forming loan ratio, is defined as the sum of nonaccruing loans and loans past due ninety
or more days, divided by total loans. Again, a one-quarter lagged value is used. Both
Pavel and Phillis (1987) and Haubrich and Thomson (1993) examine a second measure
of portfolio performance, the ratio of net charge-offs to assets. Both studies find a pos-
itive relationship between net charge-offs and loan sales, though that relationship is sta-
tistically significant only in the former analysis. Along with the lagged nonperforming
loan ratio, we include the net charge-off ratio, equal to net charge-offs occurring in the
current quarter, scaled by assets.

Holding Company Affiliation. Haubrich and Thomson (1993) find that holding com-
pany affiliation is a positive, significant determinant of sales activity and explain that

10 See Pavel and Phillis (1987) for an early discussion.
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loan sales are frequently transactions between sellers and buyers in the same holding
company. We include a dummy variable indicating whether a given bank belongs to a
holding company.

Economic Conditions. The role of economic conditions has been given little atten-
tion in previous studies of loan sales activity. However, there are at least two reasons to
believe that economic conditions, and especially expectations of future economic con-
ditions, will affect loan sales activity. First, optimism regarding the economy should
stimulate loan origination, and strong loan origination creates the potential for strong
loan sales activity. Second, since economic strength should positively affect the perfor-
mance of newly originated loans, optimism regarding the economy may dampen buyers'
fears of weak loan performance. Both stories suggest that a promising economic envi-
ronment will stimulate loan sales activity.

To explore the importance of economic conditions in the context of our cross-sec-
tional analysis, we construct measures of regional economic strength and test the hy-
pothesis that at a given point in time, banks operating in promising economic
environments are more active loan sellers than those operating in weak economic envi-
ronments, all else equal. We measure the strength of each regional economy using a
state-specific consumer confidence index, which we aggregate to the regional level.11

In summary, our regression equation expresses the loan sales-to-assets ratio as a
function of total assets, the loans-to-assets ratio, the C&I loan ratio, a measure of fund-
ing costs, the equity capital-to-assets ratio, a measure of loan portfolio diversification,
two measures of portfolio performance, holding company affiliation, and a measure of
regional economic conditions. Most of these variables are potential determinants of
the supply of sold loans; others are related to the demand for loans in the secondary
market.

Model Estimation
The model is estimated separately for the first quarter of each year between 1986 and
1992. The sample analyzed includes all insured domestic commercial banks. It would
be possible to pool the seven yearly data sets and estimate a single set of coefficients
using a panel model. An advantage of separate yearly regressions is that they allow us
to examine changes in estimated coefficients over time. Those changes prove to be im-
portant, indicating that the implicit assumption of coefficient stability underlying a pan-
el model is not valid in this case.

We estimate the model using a tobit procedure. A tobit model is used when the re-
gression's dependent variable combines both qualitative and quantitative information.
In this case, the qualitative information conveyed by the dependent variable is each
bank's participation or lack of participation in the loan sales market. The quantitative
information conveyed is the magnitude of sales activity (relative to total assets) for those
institutions that do participate.

1' In particular, we create regional measures of economic strength by averaging state-specific values of the
Sindlinger "Household Money Supply Index," which reflects the fraction of surveyed households report-
ing that (1) total combined annual income is up from, or the same as, six months prior, (2) total combined
annual household income in the next six months will remain the same or be up, (3) the number of jobs
where the respondent works will increase or remain the same in the next six months, and (4) business con-
ditions where the respondent lives will be the same or better in the next six months. Each region repre-
sents one Federal Reserve District. A state belonging to two Federal Reserve districts contributes to the
value calculated for each district. Since data were unavailable for Alaska and Hawaii, the District 12 val-
ues do not reflect these two states.
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Results and Discussion
Table 2 reports our results. In one sense the results are encouraging, since most inde-
pendent variables are highly significant in each year examined and most of the estimated
coefficients have the hypothesized signs. However, some of the estimated coefficients
vary over time, making it difficult to draw firm conclusions regarding certain determi-
nants of loan sales activity.

As expected, asset size is an important determinant of sales activity. Since the size
category deleted from the regression corresponds to banks of intermediate size (those
with assets greater than $ 100 million but less than $500 million), the significant positive
coefficients on both the highest and lowest size dummies suggest an interesting nonlin-
ear relationship: sales activity increases at the high end of the size distribution and at the
low end of the size distribution, all else equal, though the increase is of much greater
magnitude at the high end. This pattern is consistent with the need for small banks to
participate in the secondary market in order to meet lending limits or to enhance portfo-
lio diversification. Although the often negative coefficient associated with the concen-
tration index would suggest that more diversified banks are less likely to be active
sellers, that index is a rather crude measure of the type of portfolio concentration that is
likely to stimulate sales activity, as noted earlier. Indeed, its coefficient is quite unstable
across the yearly regressions reported in Table 2.

A closer look at the asset size coefficients reveals that their relative magnitudes
change substantially across the seven-year period examined. In particular, coefficients
associated with the largest size groups increase in the middle of the seven-year period,
peaking in 1989, concurrently with aggregate loan sales. This pattern suggests that the
regression model excludes some important factor(s) that differentially affect(s) the sales
activity of small and large banks. A likely candidate is the origination of large merger-
related loans, loans that are frequently divided into smaller credits and sold in the sec-
ondary market.12 Unfortunately, we lack historical bank-level data on merger-related
originations, so the regression model cannot control for this factor.13

Outstanding loan volume is significantly related to sales activity, with positive coef-
ficients associated with each of the loans-to-assets variables in each year examined.
Also consistent across the seven regression equations are the positive, significant coeffi-
cients associated with the variables measuring funding costs and holding company affil-
iation. The relationship between the nonperforming loan ratio and sales activity is
generally negative and significant; the coefficient associated with the net charge-off ratio
is less robust. The capital ratio coefficient is negative and highly significant (as hypoth-
esized) in each year. Finally, our measure of regional economic conditions enters the
equation with a positive and highly significant coefficient in 1988-92 but a negative sig-
nificant coefficient in the first two years examined, suggesting that the link between eco-
nomic conditions and sales activity may be more complex than initially hypothesized.14

Berger and Udell (1992) note that two large banks alone account for a sizable share
of the loan sales market in the 1986-92 period. When these banks are deleted from the
model, the results are qualitatively unchanged, although the asset size coefficients asso-

12 Indeed, a strong correlation between corporate merger activity and aggregate sales activity has been noted
(sec Berger and Udell 1992).

13 See Dcmsetz (1994) for a more detailed discussion.

14 Relationships between regional economic conditions, lending opportunities, and loan sales activity arc
explored further in Dcmsetz (1994).
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Table 2: Yearly Tobit Models: Dependent Variable=(Sales/Assets)

Independent
Variables

Regional economic
conditions

Assets < $10 m.

$10 m. < assets < $25 m.

$25 m. < assets < $50 m.

$50 m. < assets < $100 m.

$500 m. < assets < $1 b.

$1 b. < assets $5 b.

$5b. < assets < $10 b.

$10 b. < assets < $20 b.

$20 b. < assets < $50 b.

Assets > $50 b.

Loans/assets

C&l loans/assets

Capital/assets

Nonperforming loans/
assets

Net charge-offs/assets

Concentration index

(1)
1992-1
Coeff.
(t-stat)

.0021**
(11.8)

.0437**
(5.94)

.0072
(1.67)

-.0030
(.759)

-.0038
(.970)

.0163*
(1.96)

.0249**
(2.98)

.0385*
(2.51)

.0652**
(3.23)

.0841*
(2.34)

.1770**
(4.76)

.1079**
(10.1)

.1225**
(6.13)

-.2583**
(5.87)

-.3291**
(3.07)

-1.546*
(2.37)

-.0306**
(2.58)

(2)
1991-1
Coeff.
(t-stat)

.0021**
(12.9)

.0343**
(9.03)

.0143**
(6.08)

.0075**
(3.45)

.0016
(.703)

.0217**
(4.60)

.0124**
(2.66)

.0268**
(3.17)

.0474**
(3-94)

.1098**
(5.24)

.1859**
(8.38)

.0464**
(7.86)

.0794**
(7.63)

-.1901**
(7.77)

-.2892**
(4.86)

.6153
(1.86)

-.0202**
(2.97)

(3)
1990-1
Coeff.
(t-stat)

.0012**
(11.2)

.0189**
(8.19)

.0079**
(5.26)

.0042**
(2.98)

-.0005
(.341)

.0058
(1.81)

.0057*
(1.90)

.0191**
(3.42)

.0243**
(2.83)

.1487**
(12.4)

.3114**
(19.8)

.0438**
(11.5)

.0697**
(11.3)

-.0985**
(7.11)

-.2047**
(5.55)

-.4855**
(2.78)

-.0024
(.541)

(4)
1989-1
Coeff.
(t-stat)

.0009**
(3.04)

.0377**
(8.28)

.0099**
(3.22)

.0041
(1.41)

-.0029
(.994)

.0116
(1.71)

.0017
(.277)

.0223
(1.95)

.0268
(1.49)

.1564**
(5.58)

.4910**
(16.5)

.0616**
(8.10)

.1318**
(10.6)

-.2123**
(6.98)

-.3229**
(4.79)

-.5121
(1.51)

-.0294**
(3.19)

(5)
1988-1
Coeff.
(t-stat)

.0007**
(4.36)

.0194**
(5.68)

.0090**
(3.83)

.0035
(1.54)

-.0018
(.766)

-7.5e-07
(0.00)

.0080
(1.71)

.0241*
(2.46)

.0305*
(2.07)

.2817**
(12.8)

.2271**
(9.09)

.0520**
(9.09)

.1077**
(11.7)

-.1162**
(5.30)

-.1175**
(2.74)

.1311
(.731)

.0111
(1.57)

(6)
1987-1
Coeff.
(t-stat)

-.0011**
(3.74)

.0142*
(2.08)

-.0011
(.234)

-.0135**
(2.92)

-.0134**
(2.81)

.0043
(.372)

.0232*
(2.30)

.0526**
(2.61)

.0788*
(2.20)

.1754**
(3.85)

.1818**
(3.52)

.1210**
(9.92)

.1943**
(10.5)

.4191**
(10.5)

.0186
(.235)

-.3348
(.900)

-.0476**
(3.10)

(7)
1986-1
Coeff.
(t-stat)

-.0003**
(4.90)

.0230**
(8.79)

.0103**
(5.51)

.0020
(1.12)

-.0017
(.933)

.0037
(.824)

.0155**
(4.04)

.0206**
(2.57)

.0200
(1.32)

.0138
(.712)

.0707**
(3.64)

.0653**
(13.5)

.0806**
(11.6)

-.1058**
(5.20)

-.1578**
(5.16)

.1234
(.921)

.0242**
(4.12)

Notes: Deleted size category is $100 m. < assets < $500 m.
* Significant at the 5 percent level.

** Significant at the 1 percent level.

(Continued)
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Table 2: Yearly Tobit Models: Dependent Variable=(Sales/Assets) (Continued)

Independent
Variables

(Large + brokered dep)/
assets

Belongs to holding
company

Constant

Number of observations

Chi-squared

(D
1992-1
Coeff.
(t-stat)

.0341"
(2.69)

.0255"
(8.02)

-.2068**
(18.1)

11,685

757

(2)
1991-1
Coeff.
(t-stat)

.0366**
(5.38)

.0161**
(9.23)

-.1401**
(19.1)

12,089

999

(3)
1990-1
Coeff.
(t-stat)

.0296**
(8.71)

.0101**
(9.19)

-.1142**
(17.9)

12,428

1,515

(4)
1989-1
Coeff.
(t-stat)

.0416**
(5.01)

.0248**
(11.1)

-.1464**
(8.08)

12,783

1,106

(5)
1988-1
Coeff.
(t-stat)

.0264**
(4.15)

.0210**
(12.4)

-.1435**
(11.6)

13,305

1,155

(6)
1987-1
Coeff.
(t-stat)

.0598**
(5.91)

.0449**
(13.2)

-.1744**
(10.1)

13,794

934

(7)
1986-1
Coeff.
(t-stat)

.0564**
(11.7)

.0172**
(13.4)

-.0820**
(16.1)

12,969

1,654

Notes: Deleted size category is $100 m. < assets < $500 m.
* Siignificant at the 5 percent level.

** Significant at the 1 percent level.

ciated with the "assets > $ 50 billion" size group are, not surprisingly, much smaller than
in Table 2, especially in 1989, at the height of aggregate loan sales activity.

We also experimented with some alternative capital ratios. For 1991 and 1992, we
constructed the following variables: tier 1 capital divided by assets (leverage ratio); tier
I capital divided by risk-weighted assets (tier 1 ratio); tier 1 plus tier 2 capital divided
by risk-weighted assets (total capital ratio); and a dummy variable (capital-con-
strained) which equals one for banks with a total capital ratio less than 8 percent, or tier
1 or leverage ratios less than 4 percent, and equals zero for all other banks.15 According
to the capital constraint hypothesis discussed above, coefficients associated with these
capital ratios should all be negative, while the coefficient associated with the "capital-
constrained" dummy should be positive. When data from 1992 are used, hypotheses re-
garding the capital ratios are confirmed, although the coefficient associated with the
"capital-constrained" dummy is not significantly different from zero. A similar pattern
arises with 1991 data, although in this case, the "capital-constrained" dummy variable
is significant at the 10 percent level.

Cross-sectional results reported in Table 2 provide some insight into the decline in
loan sales over the "credit crunch" years. Our regression results indicate that even after
we control for bank-specific characteristics, many of which reflect the economic envi-
ronment in which the bank operates, strong regional economies are associated with
strong loan sales activity in all but the first two years examined. To the extent that these
cross-sectional findings are generalizable to changes across time, we should expect loan
sales activity to decline in a recessionary period. Indeed, estimates from the 1990 re-
gression in Table 2 suggest that changes in economic conditions on the order of those
that occurred over the recent economic downturn can have a substantial effect on the

'• Banks that fail to meet any of these three conditions are considered "undercapitalized" under the "Prompt
Corrective Action" provisions of the Federal Deposit Insurance Corporation Improvement Act of 1991.
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dollar volume of loan sales. Replacing 1990 values of the consumer confidence index

with 1991 values causes aggregate fitted sales to fall by over 10 percent, based on the

1990 regression coefficients.16 This change is much larger in magnitude than those that

result when 1990 values of the other regression variables are replaced by their 1991 val-

ues. These results are summarized in Table 3.

III. Summary
Aggregate data reveal a strong decreasing trend in loan sales from U.S. banks to non-

U.S.-bank buyers and from domestic banks (U.S. banks and U.S. branches and agen-

cies) to non-domestic-bank buyers over the "credit crunch" years. One important im-

plication of this decreasing trend is that statistics describing outstanding business loans

on the books of U.S. banks and on the books of all domestic banks actually understate

l6Fitted values of the salcs-to-assets ratios are calculated as described in Maddala (1983), pp. 159-60, equa-
tion 6.37. Fitted aggregate sales are then calculated by multiplying each bank's fitted sales-to-asscts ratio
by bank size and summing across all observations.

Table 3: Sensitivity of Aggregate Fitted Sales to Changes in the Values of Regression
Variables

Each row reports the percentage change in fitted aggregate sales when 1990-1 values for one (or some) of the
regressors are replaced by 1991-1 values and all other variables are held constant at their 1990-1 levels. Results
are derived using coefficients from the 1990-1 regression in Table 2. Fitted values of the sales-to-assets ratios are
calculated as described in Maddala (1983), pp. 159-60, equation 6.37. Fitted aggregate sales are then calculated
by multiplying each bank's fitted sales-to-assets ratio by bank size and summing across all observations.

Independent Variable(s)

Regional economic conditions
(regional consumer confidence)

Asset size
(dummy variable indicating asset size group)

Outstanding loan volume
(loans/assets, C&l loans/assets)

Funding costs
[(large + brokered deposits)/assets]

Bank capital
(capital/assets)

Loan portfolio concentration
(concentration index)

Loan portfolio performance
(nonperforming loans/assets, net charge-
offs/assets)

Holding company affiliation
(dummy variable: "belongs to holding
company")

Percentage Change in Fitted Aggregate Sales,
Replacing 1990-1 Regressor Values by

1991-1 Values

-10.2

+0.9

+0.1

+0.2

-0.2

0

-0.8

0
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the severity of the recent slowdown in bank lending. We estimate that the magnitude of
the 1990-11 to 1992-II decline in C&I lending by U.S. banks increases from 12.2 percent
to 14.1 percent after accounting for loans sold to non-U.S.-bank buyers and that the
magnitude of the decline in C&I lending by domestic banks (U.S. banks and U.S.
branches and agencies of foreign banks) increases from 6.0 percent to 7.6 percent after
accounting for loans sold to non-domestic-bank buyers. The adjustment for loans sold
to nonfinancial institutions is much smaller. Estimates based on the sales activities of
the SLP banks suggest that the stock of C&I credit returned to the nonfinancial sector
through loan sales is small compared with that transferred to other loan buyers.

Microdata describing loan sales by individual banks facilitate analysis of several de-
terminants of loan sales activity. Cross-sectional regressions based on data from 1986-
92 indicate that asset size, loans-to-assets ratios, capital ratios, funding costs, and hold-
ing company affiliation are consistently significant determinants of sales activity. The
effects of portfolio diversification and portfolio performance are less robust. A measure
of regional economic conditions is positively and significantly related to loan sales in
most of the years examined, and regression results based on 1990 data suggest that
changes in economic conditions on the order of those that occurred over the recent eco-
nomic downturn may have a substantial effect on the dollar volume of loan sales.
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