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Do small, rural banks Iend to farmers because they are

small, or because they are rural? This paper combines a

new measur e of the extent of agricultural activity in bank -
ing mar kets with an appropriate statistical framework to

examine causes of interbank variationin agricultural pro -
duction loans. Theresults showthat abank’ ssizeand head

office location both matter to some extent, but that the size

of a bank’s branches in agricultural areas is the single

most important factor determining agricultural loan levels.

Other variables, such as ownership structure and charter

type, have no significant effects. While far from definitive,

the results suggest that industry consolidation and merg -
ers may have little effect on agricultural credit, aslong as
they do not lead to the outright closureof branchesinrural

areas.

Banks differ substantially in their agricultura lending. Most
banks do none. Banks that are agricultural lendersvary in
their degree of emphasis, with most doing little but some
devoting 50 percent or more of their assets to farm loans.
One possible explanation for such variation in the com-
position of bank loan portfolios is that location matters,
especially in farm lending. As an industry, agriculture is
notably tied to particular, typically rural, locations. Banks
located in such areas might specializein farm loans, while
banks in urban areas might not.*

This explanation, while simply stated, is not so simply
tested. When is abank “located” in afarm area? When it
hasits head officein afarm area, or when it has branches
in farm areas? If the latter, how many branches must it
haveinfarm areas? And what exactly ismeant by a“farm”
area? Bven given answersto these questions, other compli-
cations arise. For example, it is part of banking folklore
that small banksare morelikely to lend to farmers, all else
equal, and rural banks tend to be smaller. Could differ-
encesin farm lending by location actually be asize effect?
Or could apparent size effects simply be dueto differences
in bank location?

Answering these questions requires, as afirs sep, ameas
ureof how “agricultural” abank’ smarket areais. For bank-
ing, asensible measure of the degree to which amarket is
“agriculturd” isthe quantity of farm loans demanded within
that area. This paper beginsby constructing aproxy for ag-
ricultural loan demand within the area served by a bank,
based on the geographic distribution and rel ative size of its
branches. Asasecond step, this paper developsamodel of
bank agricultural oan decisions consistent with the obser-
vation that most banks do no farm lending, and in which

1. Theideathat bank loan portfolios vary by location to reflect the in-
dustrial composition of the local market area assumes that proximity
mattersin lending, that banks have agreater tendency to lend to nearby
potential borrowers than to those farther away. Such a tendency might
reflect theimportance of information for credit analysis and monitoring
onthebank’ ssideor convenience-related effects on the borrower’s side.
However, while these considerations seem reasonable, their empirical
importance in bank lending is an open question. A finding that loan
portfoliosreflect the nature of the local market would provide evidence
that these things have an observable effect.
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location, size, and other bank characteristicsplay arolein
determining two facetsof lending behavior: whether or not
abank becomesinvolved in agricultural lending at al, and
the quantity of farm loans if it does get involved. Appro-
priate statistical techniques are applied to account for the
apparent “censoring” of the data (that is, the fact that most
banks hold no farm loans).

The model is applied to banksin four important western
agricultural states: California, Idaho, Oregon, and Wash-
ington. The results allow an assessment of factors that
might determine differences in farm lending by commer-
cial banks, including differences in the nature of markets
and differences in bank characteristics, such as size and
ownership structure. In addition, the results have implica-
tions for other issues. For example, concerns have been
raised over the effects of structural changesin the banking
industry, such as merger waves or interstate banking. Sup-
posethat large banks, or those owned by out-of-state hol d-
ing companies, tend to do less agricultural lending than
otherwise similar banks not owned by such companies. In
that case, an industry trend toward bigger banks, or toward
acquisition of independent banks in agricultural states by
out-of-gtate banking firms, might tend to reduce the amount
of credit flowing to agriculture. The loan mix of acquired
banks would change to match the acquiring companies’
profiles. However, branch locations usually change little
following mergers or other structural changes.? If the re-
sults show that location and market composition are what
matter for farm lending, then structural change in banking
at theindustry level might havelittle effect onlending, be-
cause it would not change the composition of markets.
Any institution acquiring aparticular branchinan agricul-
tura arealikely would continue to lend to farmers.

The next two sections provide background, summariz-
ing relevant aspects of existing research and presenting in-
formation on agricultural lending in the sample states.
Four following sections describe the measure of local mar-
ket demand for agricultural loans, the model of loan deci-
sions, the econometric framework, and the dataused in the
study. Section VII discusses the results, Section VIII as-
sessesthe implications for the relative importance of bank
and market characteristics, and afinal section concludes.

2. Some branches may be closed outright follonving a merger or acqui-
sition. However, most often the acquirer consolidates unwanted branches
with other branchesin the same market; in that case, the combined pres-
ence within the market is unchanged. Occasionally, unwanted branches
aresoldto other banking firmsrather than closed or consolidated, which
similarly maintainsthe samelending capacity inthemarket. Frequently,
the same employees remain at a branch as it changes hands.

|. PREVIOUS RESEARCH

Three previous papers dealt with various aspects of the
issues raised here. Gilbert and Belongia (GB 1988) exam-
ined the effects of bank size and holding company affilia-
tion on agricultural lending. They attempted to eiminate
the effects of location through sample design, using only
banks in counties that were not part of any Metropolitan
Statistical Area(MSA), that had high ratios of agricultural
loanstototal loans, and that werein one of nine stateswith
restricted branching in 1985. GB found that agricultural
loans comprised a significantly smaller share of assetsfor
banks owned by bank holding companies than for other
banks, and the holding company effect was greater the
larger the parent company.

Laderman, Schmidt, and Zimmerman (L SZ 1991) looked
at the effects of location on agricultural lending by banks.
LSZ found that banks headquartered in MSAs had signifi-
cantly lower ratios of agricultural loansto total loans. The
sample consisted of banks surveyed each quarter from
1981 through 1986 by the Federal Reserve as part of the
Survey of Terms of Bank Lending to Agriculture; this group
of banks, varying in number from 168 to 188 depending on
the date, has been deemed to be representative of farm lend-
ers. The only bank-specific variablesin theLSZ modd were
total assets and theratio of depositsto loans; no measures
of ownership structure were included, so it is not clear to
what extent theresultsweredrivenby structural differences
rather than location. L SZ found that size had a negative but
insignificant effect on farm lending.

A paper by Whalen (1995) covered small agricultural
loans as part of amore general analysis of small-business
lending by banks. Whalen’ s sample consisted of 1,377 banks
in the states of Illinois, Kentucky, and Montana (all of
which had restricted branching as of his June 1993 sample
date). Whalen looked specifically at the effects of bank
size, holding company ownership, and out-of -state owner-
ship; he found some evidence that small banks not avned
by bank holding companies have higher ratios of agricul-
tural loans to total assets than do other banks. However,
Whalen acknowledged that the difference might reflect | o-
cation rather than structure, since he found no significant
size- or effiliation-related differencesin mean agricultural
loan ratios among banks in non-MSA aress.

Il. AGRICULTURAL LENDING BY BANKS

Banks providetwo broad typesof agricultural credit: loans
secured by agricultural real estate and other agricultural
loans. Agricultural producers generally use loans secured
by real estate to acquire physical capital, including land,
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equipment, and livestock. Nonbank lenders, especially in-
surance companies, are active competitors for this type of
lending. Pricesand quantitiesof loans secured by farmreal
estatedepend heavily onland valuesand only indirectly on
agricultural prices and output.

This paper considers the second category, loans not se-
cured by real estate; banks are the dominant supplier of such
loans. These loans are referred to as agricultural produc-
tion loans, generally financing variable production costs
such as seed, fertilizer, and labor. Demand for production
loansis driven primarily by agricultural output. The loans
tend to be shorter term and have a strong seasonal el ement,
with aclear trough in the first quarter of each year.

Thefour statescovered in thisstudy—California, 1daho,
Oregon, and Washington—account for about 90 percent of
agricultural production lending by banks in the Twelfth
Federal ReserveDistrict. They comprised about 16 percent
of agricultural output for theUnited Statesin 1992 asmeas-
ured by the market value of sales (see Table 1) and similar
percentages of total U.S. farm debt and bank agricultural
production loans outstanding. Californiais the largest of
the four in terms of market value of agricultural sales.

The importance of banks as agricultural lenders varies
somewhat acrossthe states, with banks supplying about 54
percent of production credit in Oregon, but nearly 70 per-
cent in the state of Washington; except for Oregon, all four
are above the national average. Oregon has a higher pro-

TABLE1

AGRICULTURE AND BANK LENDING

portion of farm debt secured by red estate. Viewing produc-
tion loans as an input to the agricultural production process,
Cdlifornia and Oregon have the highest output per dollar
of bank loans, with Idaho below the national average. Taken
asagroup, banksinthesefour states have ahigher than av-
erage share of production lending, production loans are a
slightly smaller share of total farm debt, and the value of
output is higher relative to total production loans, but the
differencesfrom therest of the country are not remarkable.

Oneaspect of agricultural production inthese statesthat
may limit the generality of the results is that a relatively
high proportion of production is concentrated in larger
farms. For example, production unitswith annual sales ex-
ceeding $500,000 accounted for 80 percent of the total
market value of salesin Californiain the 1992 Census of
Agriculture, compared to 47 percent for the United States
asawhole. The difference stemsin part from an emphasis
on production of higher value crops, but also reflects an
above average number of large agricultural enterprises.
Large farmsin Idaho, Oregon, and Washington had some-
what smaller shares of state output—61, 54, and 60 per-
cent, respectively—hbut all are above the national average.
On the other hand, these states are not so far from the
norm that they are completely unrepresentative; for exam-
ple, Floridais comparable to Californiain the dominance
of large farms, and traditional farming states like Kansas
and Colorado have higher percentages than the Pacific

CALIFORNIA IbAHO OREGON WASHINGTON FouR sTATES u.S
Market value 17,052 2,964 2,293 3,821 26,130 162,608
of agricultural sales
Market value of sales 105 18 14 24 16.1 100.0
as % of UStotal
Bank share of ag 55.1 62.9 53.7 69.4 58.4 545
production loans, in %
Ag production loans as 419 48.6 33.0 49.7 428 45.8
% of total farm debt
Ratio of salesto ag 31 24 30 2.7 29 26

production loans

Notes: Market value of salesin millions of dollars, from 1992 Census of Agriculture.
Total ag production loans and total farm debt from 1992 USDA Farm Balance Sheets by State.

Bank ag production loans from December 1992 Call Reports.
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Northwest states. Neverthel ess, readers should be cautious
inusing resultsfrom this sampleto draw inferencesfor the
rest of the county.?

[11. How AGRICULTURAL
Is THE MARKET?

Gauging the importance of location requires a measure of
the degree to which banks' markets are agricultural. Pre-
vious papers (such as GB, LSZ, and Whalen) used the lo-
cation of banks head offices, typically comparing banks
headquartered in M SAs with those headquartered outside
of MSAs. The reasoning is that non-MSA areas are more
rural, and hence probably more agricultural.

This distinction based on MSA/non-M SA headquarters
issensibleif thelocation of the head offi ce adequately por-
traysthelocation of the bank’ sbusiness, and if MSA areas
areinfact lessagricultural than non-MSA areas. However,
both conditions frequently are violated. In the western
states, and increasingly in recent years in the rest of the
country, banks can and do branch statewide; the result is
that the head-office location of the bank is not a good in-
dication of the location of its branches. The characteriza-
tion of MSAs asless agricultural than non-MSA areas also
is not necessarily accurate in the western states. The top
agricultural countiesasmeasured by total agricultural pro-
duction in California, Oregon, and Washington are all MSA
counties; in California, nine of the top ten countiesin agri-
cultural production arewithin MSAs. (MSA definitions are
based on boundaries of single counties or groups of con-
tiguous counties.)

A better measure of thenature of any bank’ smarket area
can be based on the actual geographic distribution of its
branches and the amount of agricultural activity in the
branch locations. From a bank’s perspective, a market is
more agricultural if more of the loans in that market are
used to finance agricultural production. Assume that agri-
cultural loan demand in acounty c at any point intimeis
proportional to farm output as measured by the total value
of salesreported by farmsin that county:

(1) LD = Y@,

where LD isloan demand, Q isfarm output, and y isapro-
portionality factor that may vary over time depending on
bank interest rates, the price of substitute forms of credit,
and other factors, but is constant at any point in time over
the counties in which the bank operates. (In the empirical
work to follow, the factor y is allowed to vary by state, to

3. Zimmerman (1989) discusses differences between the West and the
rest of the country in agricultural lending.

reflect state differencesin agricultural production functions
and credit market conditions. It isheld constant within any
given state to allow estimation.) Assume that the share of
this loan demand faced by bank i is equal to the bank’s
share of the deposit market in a county:

DDCi C

) LDy = VEQCE%EE

where D represents deposits. Summing across countiesfor
bank i yields a measure of the agricultural loan demand
facing the bank, based on the extent of agricultura pro-
ductioninthecountiesinwhich thebank actually operates:

(3) LD DNQ 0 OMARKET,
|_VCZ:1 CEEFC =Y i

where MARKET; is aweighted average of agricultural pro-
duction in al of the countiesin which the bank has branches.

IV. LENDING DECISIONS

Banks can and do invest in many different kinds of assets,
including varioustypes of loans. However, most do not in-
vest in every type of asset available to them; they go through
management decision processes that result in positive
amounts of some assets and zero of others. In the case of
agricultural lending, some banksinvest in farm loans and
others do not, despite the fact that the market areas of dmost
all banksinclude at least some agricultural production.
One way to explain such a pattern is to posit a decision
process in which bank management takes prices (or inter-
est rates) as given by the market, and then sets threshold
levels for investments in various types of assets, including
farmloans. Thresholds might arise because different types
of loans require different approaches to marketing, credit
evaluation, and monitoring; asaresult, aparticular type of
lending can require specific investment in systems and staff,
leading to quasi-fixed costs that must be incurred regard-
less of the quantity of lending done. Unlessthe quantity of
any given category of lending is high enough, the costs
cannot be covered and that type of loan is unprofitable for
the bank. After setting a threshold, a bank then calculates
a profit-maximizing quantity of each asset type; if this
quantity exceeds the threshold, the bank invests (making
loans, in the case of lending), and otherwise it does not.
More formally, abank sets (on some basis not explicitly
modeled here, but possibly depending on characteristics
of the bank) a threshold T for agricultural lending. Inde-
pendently of the threshold, the bank determines a profit-
maximizing quantity of farm loans L*, based partly onthe
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demand for such loans. The bank then compares L* to T;
if L* isat least aslarge as T, the bank holds farm loansin
the amount L*; otherwise, the bank holds no farm loans,
thereby avoiding the costs of gearing up to manage such a
specialized type of asset. Both T and L* may depend partly
on characteristics of the bank and partly on factorsthat are
commontoall banksinaparticular market or region. How-
ever, while L* depends on the demand for agricultura
loansin the market, T does not; in essence, the bank setsa
threshold, then looks around its marketsto seeif the quan-
tity of lending it can actually do would meet or exceed that
threshold.

V. EsTimATION FRAMEWORK

For empirical work, both L* and T are modeled as linear
random functions of observable variables. Factorsthat af-
fect al banksor marketswithin a state equally (such asin-
terest rates) are captured through binary dummy variables
for each state. To allow for idiosyncratic variation at the
firm level, adisturbance term is added to each equation:

(4) Li* =By + ByX + B,STATE + BsMARKET; + Uy ,

(%) T =0ag+ 0, X + 0,STATE + Uy,
(6) L=L* if L*=T
L=0 if L*<T ,

where X is a vector of bank-specific characteristics that
might influenceloan decisions, u; and u, are bank-specific
disturbances assumed to be jointly normal with means of
zero, standard deviations o+ and o, respectively, and co-
variance o 1, and STATE isavector of state dummies (with
one state, California, omitted and picked up in the inter-
cept instead). The coefficient 3; captures two effects, the
impact of loan demand LD, on L*, and the influence of ag-
ricultural output on loan demand, as measured by y abowe;
y implicitly isincorporated into (5.

Thethreshold T cannot be observed; thus, thisisamodel
in which the data are censored, and the censoring variable
is endogenous, stochastic, and unobserved. As with any
censored regression model, estimation using only the banks
with nonzero values of L would give biased estimates,
because the errors would not have zero mean* However,
following Heckman (1976), it is possible to estimate a
well-behaved probit model, from which the conditional

4. LSZ explicitly assumed this problem avay, while GB do not appear
to have dealt with the issue at all.

mean of the residual s can be computed and used as an ad-
justment in an ordinary least squares regression to explain
variationsin loan quantity.

Foecifically, let | be an indicator variable that takes the
valuel, = 1if L;* =T, and zero otherwise:

(7) i =1if (Bo—ag) + (B — )X
+ (B, — a,)STATE, + B;MARKET;
+ (Ui —Up) 20,
I, = 0 otherwise.

Thedisturbanceterm u, — uyisnormal with zero mean and
variance 02 = 0,2 + 0> — 20, . Probit estimation of this
“selection” equation yields consistent estimates of 3; and
of the differencesin al of the other coefficients. Most im-
portantly, it can be used to compute estimates of the in-
verse Mills ratio, which is related to the probability that
each observation is censored; thisratio can beused asare-
gressor in an ordinary least squares “ quantity” regression
based on the observations with positive farm lending:

(8) Li = Bo + B X + B,STATE,
+ B3MARKET, + B4IMR; + €,

where IMR is the inverse Mills ratio computed from the
probit results. The coefficient estimates measure the im-
pact of each variable on the optimal quantity of agricul-
tural loansin the bank’ s portfolio, conditional on the bank
engaging insuch lending. Theadjustment for censoringin-
troduces an element of heteroskedasticity which must be
corrected, but the correctionsarerelatively straightforward
(seeMaddala1983). With consistent estimates of the 3 co-
efficients from the quantity regression, estimates of the a
coefficients can be recovered from the probit coefficients
in the selection equation (7), thereby providing informa
tion about determinants of agricultural loan thresholds.

TheHeckman censored regression framework used here
issimilar to a Tobit regression. The major differences are
that with a Tobit, the factors determining the lending thresh-
old must be the same as those determining the optimal
level of lending, and the coefficientson thevariablesinthe
selection and quantity equations must be constrained to be
identical (that is, the coefficientsin the threshold equation
must be constrained to zero). The two-step Heckman pro-
cedure is preferable because it relaxes those unnecessary
constraints.®

5. Gunther and Siems (1995) applied arelated approach to an analysis
of banks' exposure to derivative financial instruments; | am grateful to
them for pointing mein this direction.
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VI. DaTa

The sample of banks includes all 527 commercial banks
with branchesin any of the four states of the sample as of
June 1994.5 Of these, 229 reported having farm loans on
their books. Data on agricultural production loans at the
banks come from the Reports of Condition (Call Reports)
filed by banks, Schedule RC-C Line 3, “Loans to finance
agricultural production.” Use of the June reporting date
avoids the seasonal trough in farm production lending.
Several variables are used to describe bank characteris-
tics that may be related to either the loan threshold or the
profit-maximizing loan quantity or both:

BHC = 1if the bank is owned by a bank holding
company, O otherwise

FOREIGN

1if the bank is owned by aforeign entity,
0 otherwise

OSBHC

1if the bank is awned by a holding com
pany from a state other than the state in
which the bank is headquartered (but not
aforeign entity), O otherwise

1if thehead officeof thebank isinaMet-
ropolitan Statistical Area, 0 otherwise

1 if the bank has a national charter, O if
state-chartered (reflecting possible dif-
ferences in supervision)

MSAHQ

NATIONAL

MC = 1if the bank has branches in multiple

counties, 0 otherwise

BRANCHES = Number of branches of the bank, includ-

ing the head office

Natural log of total assets (in thousands
of dollars) of the bank

SZE =

The first five items come from Federal Reserve bank
structure data. MC and BRANCHES are constructed from
datain the FDIC Summary of Deposits. The asset figures
come from the Call Reports. Regardless of the source, all
data are reported as of June 30, 1994,

Figuresfor themarket value of agricultural salesineach
county are used asaproxy for agricultural productionfrom
the 1992 Census of Agriculture. The other elements needed
to construct the MARKET variablefor each bank arethede-
posits at each branch of the bank and the locations of
thebranches. Such branch-level dataare availablefromthe
FDIC Summary of Deposits for June 1994.

6. Fivebankswere excluded from the sampl e because they reported hav-
ing no loans or no deposits or both.

The composition of the sample of banksis summarized
in Table 2; the first column shows the number of banksin
each group, and the second column shows the percentage
of those banks that report holding agricultural production
loans. Only a few banks in the sample are either foreign-
owned or owned by an out-of-state BHC. A large number
have branchesin only one county. Most of the banksarein
Cdlifornia, and most are headquartered in MSAs. A nota-
bly larger proportion of non-MSA banks engage in agri-
cultural lending compared to M SA-headquartered banks.
A smaller percentage of banks located in California hold
farm loansin their portfolios, and banks owned by foreign
entities also are less likely to be agricultural lenders.

VIl. EstiMATION RESULTS

Initial estimates using the two-step model revealed sub-
stantial size-related heteroskedasticity, a common prob-
lem in banking research: Larger banks in the sample may
have loan levels that are many times greater than the total
assets of the smaller banks, and hence tend to have much
larger regression residuals. Experimentation with various

TABLE 2

CoMPOSITION OF SAMPLE

NUMBER PERCENTAGE WITH
OF AGRICULTURAL
BANKS LoaNs

Total 527 43
Owned by BHC 209 49
Not owned by BHC 318 40
Owned by foreign entity 20 20
Not owned by foreign entity 507 44
Owned by out-of-state BHC 44 52
Not owned by out-of-state BHC 483 43
Headquartered in MSA 444 36
Not headquartered in MSA 83 86
National charter 165 38
State charter 362 46
Branches in more than one county 195 56
Branchesin only one county 332 36
Headquartered in:  California 375 31
Idaho 20 85

Oregon 45 78

Washington 87 69
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sizevariables and specificationsrevealed that the residuals
were most strongly related to the natural log of total assets.
Dividing by the log of assets to rescale all variablesis a
simple correction for this source of heteroskedasticity and
is applied throughout the rest of this paper. Thus, the esti-
mation framework in Section VV should be understood as
applying to the rescaled data.’

Estimated coefficientsfor each variableare presented in
Table3; standard errorsarein parenthesesimmediately be-
low each coefficient, with asterisks denoting various lev-
els of significance for a test of the hypothesis that the
coefficient iszero. Thefirst column showsestimatesfor the
first-stage probit selection eguation, using all 527 obser-
vations. (In the notation of equation (7), the reported co-
efficients are actually (B — a)/o, as is standard in probit
estimation.) The results can be interpreted as identifying
factors that affect the probability that a bank will engage
in agricultural lending.

The variable that measures the degree to which banks
markets are agricultural, MARKET, has a positive and
strongly significant effect. The larger a bank’s presence
in highly agricultural areas according to this measure, the
more likely that the bank does at |east some farm lend-
ing. Thisresult directly supports the hypothesis that a
bank’s decision to engage in a particular type of lending
reflects the composition of itslocal markets. Equally im-
portant, with this variable included in the model, the ef-
fects of various bank-specific factors on the probability
of engaging in farm lending can be evaluated separately
from the confounding correlation between those charac-
teristics and location.®

The significant negative coefficient on SZE shows that
larger banks are less likely to engage in agricultural lend-
ing than are smaller banks. Thisis atrue size effect, since
other factors such aslocation and ownership structure that
may berelated to the size of the bank have been separately
controlled.

Of the structural variables, head office location has a
significant effect: Banks headquartered in MSA counties
are significantly less likely to lend to farmers than those
headquartered in non-MSA areas. Thisis not because

7. The precise form of this correction turns out to have little practical
effect on the results; use of other scaling variables changes none of the
conclusions regarding the effects of any explanatory variables. Other
studies have used a similar (but usualy implicit) scaling, generaly
based on total assets.

8. Of course, thisassumesthat thelocation of branches does not depend
onthese other characteristics. While unlikely to be strictly true, such an
assumption is a reasonable working approximation in the absence of a
fully developed theory of bank branch location.

TABLE 3

EstiMATION RESULTS

PROBIT L* T

MARKET 0.0004*** 0.2751*** —
(0.0001) (0.0208)

SZE —2.49** 1454 3083
(1.02) 2775)

BHC -1.14 -1849 -1101
(1.70) (3524)

FOREIGN -17.64 77836%** 89380
(16.17) (18194)

OSBHC -5.59 14889* 18548
(5.59) (8036)

MSAHQ —10.47*** —1939 4912
(2.41) (4405)

NATIONAL 2.01 2156 838
(1.69) (3655)

MC 2.76 3938 2132
(1.95) (3594)

BRANCHES 0.71*%* —251** -715
(0.33) (101)

INTERCEPT 24.01%* 27174 -42882
(11.04) (20665)

IDAHO 11.16** 11036 3731
(5.14) (7192)

OREGON 10.62*** 7741 792
(2.90) (5234)

WASHINGTON 9.31*** 11664*** 5572
(2.09) (4432)

Number of banks 527 229 —

Log likelihood —229.82 — —

R? — 0.901 —

Notes:

*** Significantly different from zero at 1% level
**  Significantly different from zero at 5% level
*  Significantly different from zero at 10% level
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bankswith rural head offices tend to be smaller or in more
heavily agricultural markets, since the SZE and MARKET
variables have captured the influence of size and market
composition. The coefficient on number of branchesis sig-
nificantly positive: Having more branches raises the prob-
ability that abank will do at least somefarm lending. Thus,
if two banks of identical size and ownership structure have
the same market share in the same array of counties, the
one with more branchesis more likely to be holding farm
loansin its portfolio. This may reflect enhanced monitor-
ing capability for the lender or possible convenience-re-
lated effects on loan demand.

Notably, ownership structure—whether by anin-state or
out-of-state BHC or a foreign entity—has no statistically
significant effect on whether a bank is afarm lender; in-
dependent banks are neither significantly more nor signif-
icantly lesslikely to have agricultural production loansin
their portfolios. Asfor the state dummies, banksin Idaho,
Oregon, and Washington are all more likely to hold agri-
cultura loans than are California banks, even with other
factors held constant.

The second column shows the estimated coefficients for
theloan quantity equation; recall that L* isthe profit-max-
imizing, or desired, quantity of farm loans the bank would
hold if there were no threshold. These coefficients come
directly from the second stage least squares regression us-
ing the 229 banks with L > 0, incorporating the IMR vari-
able as an estimate of the degree of censoring of each
observation. (The coefficient on IMR was 83L.2, with a
standard error of 431.5.) Coefficients from the probit selec-
tion equation can be multiplied by the standard deviation
of the residuas (654.3) and combined with coefficients from
the quantity regression to derive implied coefficients for a
loan threshol d equation; theseimplied valuesare presented
in the last column of the table.

The significantly positive coefficient on MARKET shows
that banks with agreater presencein agricultural counties
do more lending to farmers, all else equal. The desired L*
alsoincreaseswith asset size—larger banksaimfor higher
|oan quantities—but the coefficient isnot significantly dif-
ferent from zero. The coefficient on SZE in the threshold
equation impliesthat T riseswith size faster than L* does;
larger banks run larger agricultural loan portfoliosif they
have farm loans, but require still higher levels of activity
if they areto engagein farm lending in thefirst place. The
net effect isthat larger banksare significantly lesslikely to
engageinlending at all, asthe probit coefficient indicates.

Foreign ownership has a significant and positive effect
on the quantity of agricultural loansin the portfolio, im-
plying that foreign-owned banks engaging in farm lending
do more of it, for any given combination of market com-
position, size, and other bank characteristics. However, this

turns out to be an anomaly due to a single large foreign-
owned bank, Sanwa Bank of California. Sanwa reported
$360 million in agricultural production loans, accounting
for 64 percent of the total farm loans of foreign-owned
banksin the sample. If Sanwais deleted from the sample,
the coefficient on FOREIGN drops to 2347 and becomes
insignificant, with little change in the other coefficients.

Having ahead officein an MSA lowersthedesired quan-
tity of agricultural loans, as the negative coefficient on
MSAHQ shows. An MSA head office also raises the lend-
ing threshold substantially. These two effects reinforce
each other, thereby significantly reducing the probability
that an M SA-headquartered bank will engageinfarm lend-
ing. Once again, this is not because M SA-headquartered
banks necessarily operate in marketswith less agricultural
loan demand. These effects on the threshold and desired
loan quantity are related specifically to the location of the
head office as opposed to the branches, perhapsindicating
that the physical |ocation of key decisionmakershasanim-
portant influence on the type of lending a bank will do.

The effect of the number of branches is significantly
negative, a surprising conclusion in view of the probit re-
sult that additional branches significantly raise the proba-
bility of being afarm lender. The explanation lieswith the
coefficient on BRANCHES I n the threshold equation; addi-
tional brancheslower T by morethan they lower L*. Banks
with more branches are willing to engage in agricultural
lending in much smaller amounts than otherwise similar
banks with fewer branches. Each additional branch re-
duces a bank’ s desired quantity of agricultural production
loans by $251,000 on average.

Out-of-state ownership is positive and mildly signifi-
cant, indicating that out-of-state banks have higher desired
loan levels; however, their thresholds are also higher, so
they are less likely to actually lend to farmers (the probit
point estimate is negative, athough insignificant). Neither
BHC ownership nor charter type has asignificant effect on
agricultural loan quantity decisions. Banks in the state of
Washington hold significantly more farm loans than do
banks in other states, a finding that is consistent with
Washington banks’ large share of thetotal agricultural pro-
duction loan market in that state (see Table 1). At therisk
of being repetitious, thisis not because marketsin Wash-
ington are more agricultural than in other states, since that
characteristic is separately controlled in the estimation.

Gilbert and Belongia (1988) found that the size of the
parent BHC had a significant impact on agricultura lend-
ing for banks that were owned by holding companies. To
test for such an effect in these data, the two-step model was
reestimated with BHC replaced by three separate binary
variables, each taking the value of onefor banks owned by
holding companiesif the parent’ s consolidated total assets
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were under $150 million, between $150 million and $1 bil-
lion, or over $1 billion, respectively. The results (Table 4)
show no significant effect of parent sizeon either the quan-
tity of agricultural loans or the probability of engaging in
farm lending. The impact of other variablesislargely un-
affected by the change in specification, except that the in-
fluence of out-of-state BHC affiliation on loan quantity
diminishes to insignificance.

VIII. RELATIVE IMPORTANCE OF LOCATION
AND BANK CHARACTERISTICS

The preceding section focused on the statistical signifi-
cance of coefficients. However, statistical significance does
not directly address the quantitative impact of interbank
differences in these variables on farm lending. As noted
abowe, effects flow through two channels: the decision to
engage (or not engage) in farm lending, and the decision
regarding quantity of agricultural loans for banks that
chooseto hold such loans. Sincethedirectionsof thesetwo
effects may be opposing (as, for example, in the cases of
BRANCHESor MSAHQ), it isimportant to have asummary
measure of theimpact of each variable, combining thetwo
channels.

One possible summary measure is the effect of each
variable on the conditional expectation of farm lending at
arepresentative bank. The conditional expectationisequal
to the unconditional expected value of farm loans multi-
plied by the probability of being above the threshold level.
If Zisthe matrix of all variablesincluded in the model, 3
isthevector of OLS coefficients, and y isthe vector of pro-
bit coefficients, then expected farm lending is:

(9) E(L) = E(L*(ZB)) IN(2Y) ,

where E(L*) isthe expected profit-maximizing quantity of
farm loans (the unconditional expectation) and N([Jisthe
cumulative normal density function.

Theeffectsof each variable z included in Z can be eval-

uated through the elagticity:
(10) EL) 2z |
dz, E(L)

which can be interpreted as the approximate percentage
changein expected farm loansfor a1 percent changein z.
Theelasticity must be cal culated for arepresentative bank;
inthiscase, consider an“average” bank, for which all vari-
ables are equal to their sample means.

Following McDonald and Moffitt (1980), dE(L)/0z can
be decomposed into a “quantity effect” due to the impact
on the quantity of farm loans for banks above the thresh-
old, and a “selection effect,” the change in the expected

TABLE4

EstimaTioN RESULTS, wiTH BHC
ParenT Size DumMIES

PROBIT L* T

MARKET 0.0004*** 0.2760*** —
(0.0001) (0.0208)

SZE —2.36** 1116 2672
(1.06) (1857)

BHC -0.05 -4 28

< $150 mil (0.18) (375)

BHC -0.25 -319 —151

$150 mil-$1 bil (0.29) (456)

BHC -0.15 551 649

> $1 il (0.32) (613)

FOREIGN -18.76 84911*** 97262
(17.09) (19007)

OSBHC -5.28 8806 12286
(5.80) (9728)

MSAHQ —10.38*** -1920 4911
(2.41) (4401)

NATIONAL 1.93 1690 419
(1.7 (3705)

MC 2.74 3813 2012
(1.98) (3604)

BRANCHES 0.76** —267** —767
(0.35) (102)

INTERCEPT 22.52** —23209 -38030
(11.32) (21455)

IDAHO 11.06** 9684 2401
(5.15) (7228)

OREGON 10.54*** 7487 548
(2.91) (5255)

WASHINGTON 9.20*** 11051** 4994
(2.11) (4456)

Number of banks 527 229 —

Log likelihood —229.44 — —

R2 — 0.901 —

Notes:

*** Significantly different from zero at 1% level
**  Gignificantly different from zero at 5% level
*  Significantly different from zero at 10% level
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value of farm |oans due to the change in the probability of
being above the threshold and therefore engaging in farm
lending. McDonald and Moffitt develop this decomposi-
tion for a Tobit, but extension to the current case is fairly
straightforward.

Theresultsarein Table5. Thefigurescan beinterpreted
as percentage changes in expected agricultural loans for
the average bank. With the exception of MSAHQ, the quan-
tity effects are larger in absolute value than the selection
effects, implying that the major impact of differencesin
each variable come through their effect on the size of the
loan portfolio held by banksthat are in the farm loan busi-
ness, not through the impact on the probability of being
farm lenders. Based on either the selection elasticity or the
guantity elasticity or the two combined (the total elastic-
ity), market composition has a relatively large impact on

TABLES

IMPACT OF VARIABLES ON ExPECTED VALUE
oF BANK AGRICULTURAL LOANS

VARIABLE SELECTION QUANTITY ToTAL
ELasTiciTY ELasticity  Evasmiaty
MARKET 0.294 1.427 1721
SZE —0.458 3.583 3.125
BHC -0.007 -0.102 -0.109
FOREIGN -0.011 0.484 0.474
OSBHC —0.008 0.220 0.212
MSAHQ -0.141 0.023 -0.118
NATIONAL 0.010 0.087 0.097
MC 0.016 0.199 0.215
BRANCHES 0.141 -0.779 -0.638
IDAHO 0.007 0.053 0.059
OREGON 0.014 0.076 0.090
WASHINGTON 0.025 0.258 0.283

Note: “Selection Elasticity” reflects the change in expected loans due
to changes in the probability of engaging in farm lending. “ Quantity
Elasticity” reflects the change in expected loans due to changes in the
expected value of the unconditional profit-maximizing loan quantity.
“Total Elasticity” isthe sum of the two. All are expressed as elastici-
ties, the approximate percentage change in expected loans for a per-
centage change in the explanatory variable.

cross-sectional differences in expected agricultural loans.
A 1 percent increase or decrease in agricultural loan demand
leads to a corresponding 1.7 percent increase or decrease
in the expected value of farm production loans, with about
0.3 percentage points of that arising from the increase in
the probability that desired lending will exceed the bank’s
threshold.

Bank size has alarge negative selection effect, but the to-
tal dasticity is positive and relatively large, due to the quan-
tity effect. However, these size results are hard to interpret
for two reasons. First, the quantity el asticity depends heav-
ily onthe size coefficient in the OLSequation, which (from
Table 3) has alarge standard error. A shortcoming of the
elasticity-based analysis as developed by McDonald and
Moffitt isthat it does not reflect the standard errors of the
estimated parameters and therefore does not explicitly rec-
ognize that some coefficient estimates are noisier than oth-
ers.® Second, the SZE variable in the regression is the lag
of assets; al percent changein S ZE correspondsto amuch
larger percentage change in actual bank assets.’°The elas
ticity of E(L) with respect to the average bank’ stotal assets
rather than log of assetsis only 0.195, based on the esti-
mates in Table 3. For these reasons, the large cal culated
el asticity with respect to S ZE should be viewed with some
skepticism.

The negative effect of the number of branches on loan
guantity overwhelmsthe positive effect on selection, while
the oppositeis true for MSAHQ. Despite the strong statis-
tical significance of MSAHQ, the net quantitative impact
on farm lending is relatively small. The net impact of out-
of-state ownership islarge and puzzling, and may be dri-
ven by asmall number of large multistate organizationsin
the sample. Foreign ownership has a substantial measured
effect, but as noted above this reflects the influence of a
single bank, Sanwa.

IX. CoNCLUSION

This paper has considered determinants of cross-sectional
differencesin agricultural production lending by banksin
four western states, distinguishing between the influence of

9. In principle, each quantity and selection elasticity could be treated
asastatistical estimate, and more precisely estimated elasticities could
be given additional weight. An extension along theselinesisleft for pos-
sible future work.

10. Put differently, a1 percent change in the log of assetsisvery large
relative to its cross-sectional sample variation. A 1 percent change cor-
respondsto achange of 0.085 standard deviationsin SIZE, whereasa 1
percent change in MARKET correspondsto only 0.0016 standard devi-
ationsfor that variable.
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structural characteristics of banks and attributes of the mar-
kets in which the banks operate. A new measure of the
importance of agriculture in each bank’ s market was devel-
oped, based on county-level agricultural production data
and the distribution of each bank’s branches across those
counties. To account for apparent censoring in the farm
loan data, the empirical analysis was based on amodel of
bank decisionmaking in which a bank lends only if the
guantity of loans the bank can make exceeds a bank-spe-
cific threshold.

How “agricultural” abank’ slocal marketsareisthesin-
gle most important variable influencing agricultural lend-
ing. The proxy for agricultural 1oan demand, which is based
on agricultural output in a bank’s market areas, is highly
significant in a statistical sense; moreover, of the variables
that are statistically significant, it has the greatest quanti-
tative impact on expected farm loans for a typical bank.
This “market composition” variable is most influential in
determining the quantity of farm loans held by banks that
decideto engageinlending. Thus, theresultsstrongly sug-
gest that banks, even in these statewide-branching states,
tend to lend to borrowers|ocated near the banks' branches.

A number of additional factors influence the choice of
whether or not to engagein farm lending. Notably, the re-
sults support the “folklore” that large banks are less likely
to hold farm loans, even when they have branchesin agri-
cultural areas. Moreover, bankswith head officesin MSAs
arelesslikely to engage in farm lending, even after control-
ling for differencesin size and in the agricultural compo-
stion of their markets, suggesting that the physical location
of key decisionmakers plays an important role. Both large
and M SA-headquartered banks are significantly lesslikely
to hold farm loans because they appear to set higher thresh-
old levelsfor engaging in agricultural lending.

Results related to ownership structure are important, in
view of concerns raised by banking industry consolida-
tion; although the cross-sectional results presented heredo
not directly address the effects of mergers, they are sug-
gestive. The analysis shows that whether or not a bank is
owned by aholding company, the size of that holding com-
pany, and whether or not it isheadquartered in-state or out-
of-state have no significant effect on either the probability
of engaging in agricultural lending or the quantity of loans
held. The absence of such effects, and the overwhelming
importance of market characteristics as opposed to bank
structure in determining agricultural loan patterns, makes
it unlikely that changes in ownership structure resulting
from mergers and acquisitions will have a substantial ef-
fect on farm credit.
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