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ABSTRACT 

The purpose of this research has been to determine 

the effect, If any, of variations In banking structure upon 

the rates charged by Texas commercial banks on loans to 

farmers. Knowledge of the impact of banking structure on 

bank performance is crucial to the determination of public 

policy toward mergers and holding company acquisitions. 

Yet, despite a significant amount of research in the areas 

of banking structure, the bank regulatory authorities are 

still left without meaningful criteria to rationalize the 

use of scarce resources in the banking industry. 

This research also contributes a number of innova

tions to the methodology used in the analysis of banking 

structure and performance. First, the basic data of the 

study is especially complete, allowing the use of a number 

of variables which have been lacking in many other studies. 

Second, by focusing upon one area of the country, the study 

reduces the possible bias introduced by regional variations 

in Interest rates. Third, the study uses individual loan 

data from commercial banks, thus reducing possible aggrega

tion bias. 

Using data from a 1966 Federal fleserve survey of farm 

loan rates, the effect of variations in banking structure on 

farm loan rates at selected commercial banks in Texas has 

vi 
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been estimated through the use of multiple linear regres

sion, Regressions were estimated for individual loan data 

and for weighted average loan data for each bank. In addi

tion to a banking structure variable, a number of other 

variables which affect loan rates were included in the 

regression equation* These included the size of the loan, 

the maturity of the loan, the security of the loan, the net 

worth of the borrower, the purpose of the loan, the avail

ability of funds to the individual commercial bank, a measure 

of the efficiency of the bank, and a measure of demand con

ditions. 

The basic conclusion of this study has been that 

there is a statistically significant relationship between 

banking structure and farm loan rates at commercial banks in 

Texas, However, the magnitude of the partial regression 

coefficients relating banking structure to farm loan rates 

was quite small. Hence, from the point of view of public 

policy, it does not seem reasonable to oppose mergers or 

holding company acquisitions on the grounds of a diminution 

of competition, particularly if, in fact, economies of scale 

are significant in commercial banking. 



CHAPTER I 

INTRODUCTION 

Commercial banking has been one of the most dynamic 

industries in the United States in the post World War II 

era. This dynamism has pervaded all elements of the banking 

industry, creating a virtual revolution in traditional 

methods of bank operation and in bank management. To men

tion only a few of these important developments, the follow

ing should be included: the enormous growth in time deposits, 

both in absolute terms and, more importantly, as a percent

age of total deposits; the rapid growth of term loans as 

opposed to the short maturity, self-liquidating loans which 

have traditionally formed the core of bank loans; the rise 

In banks* holdings of municipal securities in their invest

ment portfolio; the increasingly closer management of 

excess reserve positions, with the results that liquidity 

levels have almost continuously declined; the growth of 

large denomination certificates of deposit and of debentures 

as a major source of funds; and the Increasing participation 

of banks in the credit card field. 

This dynamism has also extended to banking struc-

1 
ture. In this area, the post World War II era has been 

1. In this study, banking structure, a proxy for 
competition, refers to the distribution of the total market 

1 
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characterized by extensive merger activity, little change 

In the total number of banking units despite rapid growth 

In the nation's economy and population, a large Increase In 

the number of banking offices (primarily the result of 

branching), a flurry of legislation regarding banking merg

ers, and large numbers of court cases concerning such 

mergers. In 1948, there were 14,164 bankB and 4,349 bank 

2 
branches In the United States, while In 1966, there were 

3 
14,291 banks and 1?,845 branches. The relative constancy 

of the number of banking units occurred despite the charter

ing of a large number of new banks, particularly in the 

early 1960*s, and was principally the result of extensive 

merger activity. For example, the number of bank mergers 
4 

in the period from 1953-1962 totaled 1,670. In 1966, 131 

5 
banks were absorbed in mergers. 

among participating firms. The structure of a particular 
banking market is usually measured in terms of the number of 
banks operating in the market and the share of the market 
held by the largest bank or group of banks. 

2. Comptroller of the Currency, Studies In Banking 
Competition and the Banking Struoture. Washington, D.C., 
1966, p. 421. 

3. Annual Report of the Federal Deposit Insurance 
Corporation. Washington. D.C.. 1966. p. 4-. 

4. "Changes in Commercial Banking Structure,H Fed
eral Heserve Bulletin. September 1963* P* 1192. 

5. Annual Report of the Federal Deposit Insurance 
Corporation. 1966. p. 7. 
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The extensive changes in banking structure in the 

post World War II era, and the large number of court cases 

generated by these changes, have produced a number of sig

nificant legislative acts attempting to clarify the legality 

of various types of bank mergers. Of notable importance are 

the Bank Merger Acts of i960 and 1966. Despite these acts, 

however, the criteria for merger applications today are 

still confused, so confused in fact that it seems probable 

that a new bank merger act will be required. 

Among scholars, these activities have created an 

intense Interest in banking structure, bank performance, and 

the relationship, if any, between these two variables. This 

interest and the resultant scholarly output has in fact been 

so great in recent years as to Justify a monograph entirely 

devoted to the extensive and growing literature in the 
6 

area. The interest of scholars in this area is, of course, 

easily understandable, for without a theoretical structure 

and empirical evidence on the relationship between bank per

formance and market structure, it is impossible for the 

regulatory authorities to make decisions which rationalize 

the use of scarce economic resources. In fact, without 

knowledge of the existence or lack of existence of economies 

6. Jack M. Guttentag and Edward S. Herman, "Banking 
Structure and Performance," The Bulletin of the C. J. Devlne 
Institute of Finance. New York University: Graduate School 
of Business Administration, No. ̂ 1/^3» February 1967» 
200 pp. 



of scale and of the relationship, if any, between the price 

and quality of banking services, and the structure in bank

ing markets, the banking regulatory authorities are left 

without meaningful criteria by which to judge a merger or 

7 holding company application. 

Despite the large amount of Interest and research 

into all areas of banking structure, however, the results 

to date have been rather disappointing, particularly the 

results of studies attempting to relate banking structure 

and performance. For example, after a careful review of the 

available literature, Guttentag and Herman concluded: 

"Although there is a substantial literature on banking con

centration, and on the relative merits of branch and unit 

banking, there is very little solid evidence on relative 
g 

performance." Similarly, in a study commissioned by the 

Board of Governors of the Federal .Reserve System, Almarin 

7. The banking regulatory authorities referred to 
in this context are the Comptroller of the Currency, the 
Federal Deposit Insurance Corporation, and the Federal 
Heserve System. The Comptroller of the Currency has ulti
mate Jurisdiction over mergers where the surviving bank is a 
national bank; the F.D.I.C. has the final decision in merger 
cases where the surviving bank is a state nonmember bank; 
and the Federal Reserve System has ultimate decision making 
powers in merger cases where the surviving bank is a state 
member bank and also in all holding company cases. In 
addition, in cases where a particular regulatory authority 
does not have the ultimate decision, it renders an advisory 
opinion on the competitive aspects of the case. Of course, 
in all cases, the U.S. Department of Justice may challenge 
the verdict of the regulatory authorities. 

8. Guttentag and Herman, op. clt.. p. 80. 
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Phillips concluded that "Recent studies of relationships 

between the levels of concentration in commercial banking 

markets and rates of interest on loans have produced con-

9 
flictlng results." There are a number of possible reasons 

for these indeterminate and often conflicting results. In 

a paper presented at the annual conference on banking market 

structure at the Federal Reserve Bank of Chicago in 1967, 

Larry Mote suggested three of the most important possibil-
10 

itless (1) it may be that banking markets are so oligopo

listic and therefore so indeterminate that no structure-

performance relationship can be captured statistically; 

(2) it may be that the data being used is too Imprecise to 

11 
capture the important relationships, or (3) it may be that 

our models are mlsspeclfied. 

9. Almarin Phillips, "Market Concentration and 
Interest Rates," Federal Heserve Bulletin, June 1967, p. 
916. 

10. Larry Mote, "Bank Structure and Competition: 
The Weight of the Evidence and Implications for Further 
Research," in Bank Structure and Competition. A Summary of 
Discussion and Selected Papers Presented at a Conference 
at the Federal Reserve Bank of Chicago, March 16-17» 1967i 
P. 92. 

11. Confirming this position, David A. Alhadeff 
stated: "Data problems have created a serious obstacle 
to meaningful empirical studies of banking markets." 
David A. Alhadeff, "Monopolistic Competition and Banking 
Markets," in Robert E. Kuenne, ed., Monopolistic Competi
tion Theory; Studies in Impact. Essays In Honor of Edward 
H. Chamberlln (New York: John Wiley, p. 367). 
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The relationship between banking structure and per

formance Is, of course, a crucial one for the regulatory-

agencies, When an application for a merger or holding 

oompany is presented to the appropriate agency, one of the 

key elements determining the disposition of that application 

Is the effect of the action upon banking performance, 

including the price, quantity, and quality of banking ser

vices. Yet, with the present state of the literature on 

the relationship between banking markets and performance, 

it is extremely difficult for the regulatory agencies to 

apply rationally the appropriate criteria. It is, there

fore, hoped that this study will contribute to a more equi

table consideration of merger and holding company applications 

and thus to a better allocation of resources in this area. 

While the relationship between banking market struc

ture and performance is a many faceted one, including prices 

of loans, time deposits, and quantity and quality of services, 

the focus in this study is upon the price of one particular 

bank service: the provisioning of loans to farmers by com

mercial banks in Texas. More particularly, the purpose of 

this study is to determine if farm loan rates are higher in 

areas of substantial concentration than in areas of less con

centration, after taking account of the other factors which 

affect farm loan rates. This particular type of loan was 

selected for the following reasons: (1) a key limitation 

of previous studies attempting to explain the relationship 



between bank market structure and loan rates has been their 

aggregation across different types of loans, thus ending 

with the price of a nonhomogeneous quantity. Clearly, in 

order to explain meaningfully commercial bank loan rates it 

is necessary to homogenize the type of loan as fully as pos

sible. (2) The data available for farm loan rates are far 

superior to other types of loan, data because of a 1966 

detailed survey of farm loans carried out by each of the 

Federal Beserve Banks. By the use of these more nearly 

complete data, it should be possible to obtain more meaning

ful conclusions regarding the relationship between loan 

rates and banking structure. Since this study does use the 

Federal Reserve's farm loan survey as its basic data source, 

it is now appropriate to discuss briefly the survey itself. 

The 1966 Federal Reserve Survey of farm loans at 

12 commercial banks was conducted on June JO. Similar sur

veys were made in 19*4-7 and 1956. For the purposes of the 

survey, all insured commercial banks in the nation were 

stratified by Federal Reserve District, then by states and 

finally, by the amount of farm loans outstanding at each 

bank as of June 1965. The sample included all banks with 

$3 million or over of farm loans and smaller proportions of 

banks with smaller amounts of farm loans. In the Eleventh 

12. For a more complete discussion of the methodol
ogy of the survey see: Emanual Melechar, "Bank Financing 
of Agriculture," Federal Reserve Bulletin. June 1967» PP-
9̂ 7-̂ 9. 
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Federal Reserve District, the sample included 156 insured 

commercial banks, including all banks with $3 million or 

more in farm loans, 15 per cent of the banks with $2,000,000 

to $2,999,999 in such loans, and smaller proportions of 
13 

banks In seven other loan-size groups. Each respondent 

provided information on all farm borrowers with $100,000 or 

more of debt outstanding and on 20 to 50 additional farm 

borrowers with certain designated surnames. The data pro

vided included the interest rate charged on a particular 

note, the size of the note, the date made, the date due, 

the method of repayment, the security for the note, the 

dollar amount of total assets and net worth of the borrower, 
1^ 

the purpose of the loan, and other assorted information. 

From the sample data, a representative picture of the dis

trict and the nation was obtained by the ratio method. 

For the purpose of this study, there is no need to 

dwell at great length on the methods used by the 1966 Federal 

Reserve fai-m loan survey. Suffice it to say that the survey 

was formulated and conducted in a scientific inanner. For 

our purpose, what is important Is that the survey provides 

reasonably current information on characteristics associated 

13. J. C. Grady, "Agricultural Loans in the Eleventh 
District,w Business Review of the Federal Reserve Bank of 
Dallas, July 1967, pp. 8-12. 

1^. The survey forms are contained in Melechar, 
op. clt.. pp. 950-53-
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with loan rates which have not been available to others 

working in the area of banking structure and performance. 

In the following chapters, this study will formulate 

a model of commercial bank behavior, develop a hypothesis 

concerning the relationship between banking market structure 

and performance, and test this hypothesis with the data 

generated from the Federal Heserve farm loan survey. In the 

process of determining the relationship, if any, between 

farm loan rates and banking market structure, this study 

will also draw a number of other subsidiary conclusions 

regarding the association between other important variables 

and farm loan rates. In addition, from the analysis, the 

study will conclude with a recommendation as to appropriate 

merger policy to be followed by the regulatory agencies In 

their disposition of merger applications. Finally, it is 

expected that the results of this study will serve to indi

cate the course of related research in the area of bank 

market structure and performance. 



CHAPTER II 

THE THEORY, THE EVIDENCE 

AND THE HYPOTHESIS 

Any attempt to form a hypothesis regarding the rela

tionship between loan rates and "banking market structures 

requires two stepsi (1) a review of the appropriate parts 

of the theory of the firm and (2) an analysis of previous 

studies which attempts to relate similar variables. In the 

first case, a review of the theory makes it possible to 

ascertain what should be the nature of the relationship 

between the two variables, while, In the second case, the 

results of previous studies Inform us of the degree to which 

the available data conform to the theory.* 

Sinoe the theory of the relationship between banking 

market structure and farm loan rates is merely the applica

tion of one well-known variety of the theory of the firm 

(the theory of monopolistic competition), this chapter will 

not dwell at any length upon this theory. Rather, in view 

of the fact that virtually all of the available literature 

has concentrated on the empirical relationship between the 

variables, it is the Intention of this study to concentrate 

attention on the results of the previous empirical studies. 

1. If the data do not agree with the theory, it is 
then necessary to refine either the theory or to question 
the validity of the data. 

10 
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The Theory 

The model most applicable to explaining the behavior 

of the banking firm appears to be that of monopolistic com-

2 
petitions a large number of firms selling differentiated 

products. Since this model is well understood, there is no 

need to do more than briefly explain its applicability to 

the banking firm. 

In the simplest case, let us assume an individual, 

single product bank. For our purposes, looking at the bank 

from the asset side, we shall assume that this particular 

bank makes only one type of term loan and holds no invest

ments. Thus, its statutory liquidity requirement is provided 

by its own cash holdings. The firm's profit schedule would, 

of course, be the following: P = B - C 

where: P = Profit 
R = Total revenue as some 

function of total output. 
C - Total cost, as a function 

of total output. 

Assuming profit maximization, the firm would operate 

at that point where marginal revenue equals marginal cost. 

2. Lester Chandler, "Monopolistic Elements in Com
mercial Banking," Journal of Political Economy. February 1938* 
pp. 1-22; and David Alhadeff. Monopoly and Competition In 
Banking (Los Angeles: University of California Press), 19 
This does not, of course, mean that every banking market is 
best characterized by monopolistic competition. Clearly, 
some banking markets may be classified as pure monopoly or 
oligopoly. However, in the case of pure monopoly, it is dif
ficult to conceive of many relevant examples while in the 
case of oligopoly, we are left with only individual case 
studies rather than with a general theory. As such, monop
olistic competition appears to be the most applicable theo
retical structure. 
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Thus: j 

fiL£ . - Ai- . a 

UZ ' Ji a M ' 

or <L*_ = il£~. 

da ^ o 

Profit is at a maximum where the first derivative 

of the total revenue function with respect to output 

( ) or marginal revenue is equal to the first deriva

tive of total cost function with respect to output ( ) 

or marginal cost. This is the equilibrium condition* A 

second order or stability condition is that ^ O . 
This insures that the solution is in fact a maximum and not 

a minimum* 

To deduce the implication of this theory for varia

tions in interest rates on loans in two or more different 

markets, it is necessary to make a number of simplifying 

assumptions. First, assume that the cost function of two 

firms (A and B) in the two markets are similar. Second, 

assume that all other conditions, especially the demand 

function, are similar in the two markets except the number 

of firms supplying the market. Further, assume that there 

are fewer firms in market A than, in market B. The firm in 

market A would probably face a more inelastic demand 
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curve,^ since the buyers would have access to fewer alter

native sources of supply. Firm A would then maximize its 

profit at a higher interest rate than firm B. Thus, the 

simple theory of the banking firm leads to the conclusion 

that loan rates would be expected to be higher in highly 

concentrated markets than in markets where competition is 

stronger. 

This theory, as with all theories, ignores a number 

of important elements. While many of these factors may not 

be critical in attempting to predict the behavior of the 

firm under different circumstances, in the case of the bank

ing firm, one of these is particularly important: the 

assumption of a single product. Clearly, banks produce a 

large number of differentiated services. Looking at the 

asset side of the balance sheet, there are as many different 

bank products as there are different types of loans and 

investments. There is, in fact, almost no similarity 

between a $100 consumer loan and a $2 million commercial 

and industrial loan. These are entirely different products 

and therefore should not be lumped together as a single 

service. 

Associated with the recognition that banks produce 

more than one product is the fact that the geographic area 

3. Markets which are characterized by relatively 
low price elasticities are generally those where there are 
relatively few sellers, ceteris -paribus. 
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served by a particular bank varies with the nature of this 

product. Thus, the market for consumer Instalment loans 

and for loans to small business firms is essentially local. 

The market for loans to medium-sized business firms Is 

statewide or regional; and the market for business loans to 

large firms is national. Similarly, on the liability side 

of the balance sheet, the market for small demand deposit 

accounts and for the consumer-type certificate of deposit 

is local while the market for the large, business-type cer

tificate of deposit (those of $100,000 or more) is essen

tially national. 

It can be demonstrated, however, that the general

ization of the theory of the banking firm to more than one 

product does not in any way affect the nature of the above 

conclusion: that we can expect higher loan rates in more 

monopolistic markets than in highly competitive markets. 

Let us then demonstrate this point. 
4 

Following the path breaking work of Bernard Shull, 

we may view banks as multi-product price-discriminating 

firms. Thus, a particular bank will attempt to maximize 

its profits by segregating Its markets according to the 

elasticities of demand and discriminating in terms of 

4. Bernard Shull, "Commercial Banks as Multi-Product 
Price-Discriminating Firms," in Deane Carson, ed., Banking 
and Monetary Studies (Homewood, Illinois: Richard D. Irwin, 
Inc., 1963J, pp. 351-68. 
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interest rates between these markets. In this case, the 

bank profit function will appear as followst 

P- ft* ^ c ( f / 

where: P = the total profit of the firm. 
(fL and Eg the total revenue obtained 
from loans in markets 1 and 2, respectively) 

q- & q? = the total amount of loans made in 
markets 1 and 2, respectively. 

C = the total cost rendered in making the 
loans in the two markets. 

Profits will be at a maximum where the marginal 

revenue in each market is equal to the marginal cost of the 

total output. Mathematically, total profit will be maximized 

where the first derivative of total revenue with respect to 

output in each market is equal to each other and in fact is 

equal to the first derivative of total cost with respect to 

output, 

IhUSI d_5 r ii« _ JJ- - 0 
dj. dj, 

— = -- o 

d 5 ^ d a d c 
3 

As a stability condition to insure a maximum rather 

than a minimum, it is necessary that ° < °* 

If we let r^ and r£ and e^, e£ represent the interest rates 

and demand elasticities, respectively, in the two markets, 

then we can express the above equality as 



* • ( l -  i , )  «  
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or i. , il 

~ 

When the profit maximization condition is expressed 

in this way, it is obvious that the interest rates charged 

in the two markets will be equal only if the elasticities 

of demand are equal. It is also clear that the market which 

has a lower elasticity of demand, will have a higher inter

est rate. 

Looking at this profit condition from the point of 

view of this particular bank relative to the other banks in 

separate markets, it is only necessary to assume that the 

two banks have similar cost conditions, and that the demand 

for the products are the same, to deduce that the interest 

charged for the same product will be higher in the more 

monopolistic market. Let us then assume that the markets 

for both q^ and qg are less elastic for bank A than for 

bank B. Then,by an examination of the equilibrium condition 

above, it is clear that bank A will charge a higher price 

(i.e., Interest rate) than bank B for both products 1 and 2. 

The analysis of the effects of concentration in bank

ing markets on the rate charged on bank loans has its com

plement in the rates paid on time and savings deposits. In 

this case, however, the relationship is expected to be a 

negative one. Thus, the higher the concentration, the lower 
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the rates paid on time and savings deposits, and, con

versely, the lower the concentration, the higher the rates 

paid on time and savings deposits. 

From the above formulation of the theory of the bank 

firm, it is clear that generally accepted economic theory 

leads us to believe that the price of bank service, in this 

case the Interest rate charged on loans, will be higher in 

more monopolistic markets than in relatively competitive 

markets. This Is true whether the theory is expressed in 

its simplest form concerning a single product firm or in a 

more general form concerning a multi-product firm. The next 

question, then, is whether there is any empirical evidence 

that such a relationship does in fact exist. To determine 

this, let us examine the results of previous empirical 

studies. 

The Evidence 

There have been a substantial number of empirical 

studies which have attempted to determine if rates charged 

for bank services, particularly rates charged for loans, are 

higher in concentrated banking markets than in relatively 

competitive banking markets. Since the degree of sophis

tication of these studies has Increased each year, it may 

be most desirable to review them in chronological order. 

Each review will entail a discussion of the objectives, 

methodology, and conclusion of eaoh of the studies under 

consideration. 
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The first important study relating bank structure 

and the price of banking services, and also, unfortunately, 

the least sophisticated methodologically, was undertaken by 

5 
Irving Schweiger and John S. McGee. In this massive study, 

the authors obtained original data on the rates charged on 

certain types of loans by various banks in Eastern and Mis-

western cities.^ The loans for which data were obtained 

were loans to finance purchases of new cars and unsecured 

(signature) cash instalment loans. Each rate was obtained 

for a standardized loan, 

Schweiger and McGee found that considerable varia

tions in bank loan rates existed both within a city and between 

cities. For example, the lowest average rate on 36-month 

new car loans was found in Boston, an area of limited branch 

banking, while the highest rate for this type of loan was 

found only fifty miles away, in Providence, an area of state

wide branch banking. With a 38 per cent down payment, the 

average rates were 9«0 and 13»0 per cent simple interest, 

respectively. 

Relating their data to the number of banking firms 

in each of the cities, the authors concluded: "There was 

5. Irving Schweiger and John S. McGee, "Chicago 
Banking," The Journal of Business. July 1961, PP» 203-366. 

6. One far western city—San Francisco—was in
cluded in the sample. The actual interviewing was done by 
Dr. Allen F. Jung who has pioneered this device for obtain
ing new data. 
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evidence that if banking in a particular area became too 

concentrated with a small number of banks dominating the 

7 
city, rates might be set too high." The authors do, how

ever, caution that "mere numbers of banks do not mean that 
g 

low rates will follow automatically," 

While suggestive of a positive relationship between 

banking concentration and interest rates, the Schweiger and 

McGee results must be interpreted cautiously. For one thing, 

the results make no allowance for regional differences in 

interest rates generally. In addition, the statistical 

analysis of the results is highly tenuous, particularly in 

the failure to determine if there is a significant differ

ence in Interest rates between cities after allowance for 

the wide variation within cities, but also in the lack of 

analysis of the exact nature of the relationship between 

concentration and loan rates. We are not informed of the 

values, if they have been calculated, of either the Pearson 

or Kendall correlation coefficients. 

The second major study in the area of bank market 

structure and the prices of bank services, and the first one 

to use relatively sophisticated statistical methods, was 

9 
undertaken by Franklin Edwards. In this study, Edwards 

7* Ibid.. p0 260. 8. Ibid., p. 260. 

9. Franklin H. Edwards, Concentration and Competi
tion in Commercial Banking: A Statistical Study. Research 
Report No. 26, Federal Reserve Bank of Boston, 1964. A 
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attempted to ascertain the relationship between concentra

tion and rates charged on business loans by commercial banks 

in various sections of the country, after adjusting for the 

impact of other variables on business loan rates. The 

methodological tool employed was multiple regression analy

sis, which permits the analysis of the impact of a partic

ular independent variable on a given dependent variable, 

after the impact of the other Independent variables upon 

the dependent variable has been taken into account. The 

data used in the study were obtained from two Federal 

Reserve Surveys of business loans, undertaken on October 5» 

1955» and October 16, 1957- These surveys were In the form 

of a stratified probability sample of 2,000 member banks 

which represented roughly 30 per cent of all member banks, 

but 93 per cent of the volume of member banks business 

loans. From these data, the author selected forty-nine 

Standard Metropolitan Statistical Areas (SMSA's) for use in 

the study. 

After classifying the data by size of borrower, the 

author then ran a number of multiple regressions on these 

data. The major independent variables used to explain 

variations in the dependent variable were: (1) a concentra

tion ratio expressing the percentage of deposits held by 

summary and slightly revised version of this paper appears 
In the August 196^ issue of The Review of Economics and 
Statistics. Its title Is: "Concentration in Banking and 
its Effects on Business Loan Rates,n 
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the three largest "banks in the loan market; (2) a proxy-

measure of bank organization (branch, unit, etc.); (3) the 

average size of loans for a given size class of borrowers; 

(k) the percentage change in manufacturing employment from 

May 1950 to November 1955? (5) the percentage of total loana 

in each market with maturities of under a year for the given 

size class of borrower, and (6) population size, of the 

metropolitan area. 

After running numerous regressions using various 

combinations of these variables, Edwards concluded: 

This section finds that market structure, or con
centration, Is significant in explaining the level 
of loan rates for small borrowers ($1 thousand to 
$1 million of assets) . . . Besides concentration, 
much of the variation among loan rates is explained 
by differences in costs (average size of loan), 
demand for loans (percentage change in manufacturing 
employment), and loan conditions (maturity of loans). 
Neither bank organization nor size of community ap
pear to have a significant effect on loan rates inde
pendent of those factors included in the regression 
equations. Lastly, within the smaller borrower class, 
concentration becomes less Important as size of bor
rower increases. 

While Edwards concludes that there is a statis

tically significant relationship between concentration and 

business loan rates, he also finds that the relationship is 

rather small. For example, using the 1955 data, a 10 per 

cent increase in concentration would increase the average 

loan rate only 6 basis points. Similarly, a 60 per cent 

10. Ibid., p. 76. 
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increase in concentration would increase loan rates by 

11 
only 36 basis points. 

Edwards'study has a number of limitations, the two 

most important being the failure to account for regional 

factors in explaining loan rates and the use of relatively 

outdated information. As to regional factors, since Flech-

12 
sig has delved into this problem In considerable detail, 

this matter can be treated exhaustively in conjunction with 

an examination of Flechsig's work. However, it should be 

mentioned that the generalization across regions in Ed

ward's works open his conclusions to serious question. A 

second limitation is temporal. Even if concentration and 

business loan rates were related in 1955* there is little 

reason to believe that the relationship is still valid 

today in view of the dynamics of the commercial banking 

industry. 

A second study by Edwards also focused upon the 

relationship between concentration and the price of banking 

13 
services. In this study, Edwards attempted to explain 

variations in an average rate of interest charged on all 

* P» 66. 

12. Theodore G. Flechsig, "The Effects of Concen
tration on Bank Loan Hates," Journal of Finance. May 1965* 
pp. 298-311. 

13• Franklin B. Edwards, "The Banking Competition 
Controversy," The National Banking Bevlew. September 1965» 
pp. 1-34. 
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loans by banks In various metropolitan areas. The data 

in the sample consisted of earnings and balance sheet infor

mation from thirty-six metropolitan areas scattered through

out the country. The methodological technique used to 

account for variations in interest rates was that of multiple 

regression. 

To explain variations in Interest rates, Edwards 

used a number of Independent variables In addition to con-

15 
centratlon. These variables included a proxy for bank 

costs (the average size of the banks in the area), a proxy 

for demand (the change in the population of the metropolitan 

area between 1950 and i960 or, in some cases, the change 

in deposits per capita over the same period), and, to ac

count for differences in the types of loan made by banks in 

different areas, the ratio of consumer loans to total loans. 

After running a number of regressions, Edwards 

concluded: 

Examining bank performance in thirty-six metro
politan areas, we found that structural differences 
among these markets exert an important influence 
on bank performance. Market concentration, especially 
was found to be significantly associated with the 
pricing, output, and profits of banks—high concentra
tion being associated with high loan rates, low rates 
on time and savings deposits, and high profits.*6 

14-. Edwards also attempted to explain variations in 
the rates of interest paid on time deposits and the level of 
earnings at commercial banks. 

15• Concentration was measured by the percentage of 
bank deposits in the metropolitan area held by the two 
largest banks. 
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Although Edwards concludes that banking structure 

and the pricing of banking services are statistically-

related, he also admits that the relationship is a small one: 

For example, estimates of the effect that concen
tration has on bank prices indicates that, on the 
average, a 25-percentage point increase in concen
tration results in a 25 basis point rise in average 
loan rates and a 15 basis point decline in average 
rates on time and savings deposits.!7 

While the results of this study are consistent with 

those previously mentioned, it is also open to serious ques

tion. In addition to the problems of generalizing over 

regions, Edwards*use of an average rate on all loans is 

extremely dubious. It is unlikely if the use of the ratio 

of consumer to total loans even partially accounts for the 

wide variations in type of loans and in the characteristics 

of loans between metropolitan areas scattered over different 

areas of the country. In other words, it may not be un

reasonable to conclude that the statistical relationship 

found by Edwards is a spurious one. 

The next study of the relationship between bank 

market structure and the price of bank services chronolog

ically and also critically was undertaken by Theodore G. 
18 

Flechsig. Flechsig*s study can be divided into two parts. 

The first part Is concerned with a multiple regression 

17. Ibid., p. 25. 

18. Flechsig, op. clfr. 



25 

study of the determinants of interest rates on short-term 

business loans. The second part is a detailed criticism of 

Edward's study. 

The independent variables used In the study were, in 

some of the regressions, the rate on short-term business 

loans in 19 major cities as of June i960, and in other 

regressions, the interest rate on short-term business loans 

in forty-nine major cities In 1955* In each case, the data 

were stratified either by size of loan or asset size of , 

borrower. In addition to a measure of concentration (the 

percentage of total deposits held by the three largest banks 

in the area), other independent variables employed included 

the size of loans, a dummy variable for region, operating 

expenses for banks in the area, and average loan deposit 

ratios for each bank in the area. 

After running regressions on the nineteen city data, 

Fleschlg concluded; 

The conclusion may be drawn, then, that differences 
In rates on short-term business loans In large part 
can be attributed to local and regional differences 
in supply and demand for such loans, said that con
centration and other structural characteristics of 
banking markets that were tested for the nineteen 
cities had no discernible effect on such rates.19 

In addition, after analysing the results of the forty-nine 

city data, the author states: 

19. Ibid., PP. 305-306. 
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. . . again, concentration was not significantly 
related to rates for either class or borrower when 
regional or local differences in the supply and 
demand for funds were considered.20 

Since Fleschig's results are quite different from 

Edwards', Pleschig devotes considerable attention to the 

reasons for these differences. In essence, Pleschig 

attributes Edwards' findings to a misspecificatlon of the 

concentration variable (including the deposits of mutual 

savings banks), and to the failure to take account properly 

of regional variations in interest rates. Including a 

regional dummy variable into Edwards' data, Pleschig found 

no significant relationship between concentration and loan 

rates. 

Pleschig*s study marks a significant forward step in 

studies in this area in that he pointed out that it is 

impossible to determine statistically the relationship 

between loan rates and concentration on a national basis 

without taking adequate account of regional factors. If 

this is difficult or impossible to do, it may then be 

necessary to limit the analysis to a particular region of 

the country in order to at least minimize regional varia

tions. The Fleschlg study is, however, limited in that it 

only included a few of the important variables which deter

mine interest rates, omitting such factors as maturity, 

2°. Ibid., p. 308. 
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security, etc. Nevertheless, with the study, a significant 

addition to our knowledge In this area was provided. 

In a study published In the Southern Economic Jour-
21 

nal, George Kaufman attempted to explain variations In 

Interest rates of banks In each of the counties of the state 

of Iowa. The method used was multiple regression analysis. 

The dependent variable used was the average rate on all 

loans charged by banks in each of the counties of the 

22 
state. The independent variables in addition to concen

tration (either the number of banks or the percentage of 

total deposits held by the largest bank in the county) 

Included the ratio of savings and loan assets to bank 

deposits, the distance from a major financial center, the 

level of median family income, the percentage change in 

median family income from 19^9 to 1959» the population of 

the area in i960, the percentage change in population of the 

area between 1950 and I960, and the ratio of nonagricul

tural employment to total employment in i960. Separate 

regressions were run on data for 1959 i960. 

After analysing the results of these regressions, 

Kaufman concluded: 

21. George G. Kaufman, "Bank Market Structure and 
Performance: The Evidence from Iowa," Southern Economic 
Journal. April 1966, pp. ̂ 29-39. 

22. Other dependent variables Included the interest 
paid on time deposits, the ratio of loans to total assets, 
the ratio of time to total deposits and the ratio to pre
tax earnings to total assets. 
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The number of banks and bank concentration are the 
only variables significant at the .05 level in both 
years. Consistent with our theory, the number of 
banks is inversely related to interest charged on-^ 
loans and concentration is directly related to 
interest oharged. Neither variable, however, exerts 
a strong influence on performance. Other things 
equal, a change in three banks in a county, equal to 
one standard deviation from the mean of seven banks 
per county, is associated with a change in the op
posite direction of only about 15 basis points in 
the loan rate relative to a mean rate of almost 6 
percent. That Is, a change of almost 50 percent in 
the number of banks in a county is associated, at 
the mean, with only a 2 1/2 percent change in the 
rate charged on loans.^3 

Kaufman's study does provide additional evidence of 

a positive relationship between loan rates and concentration, 

and also appears to side-step the problem of regional varia

tions in rates. However, the study is also subject to 

serious question in terms of the measurement of its dependent 

variable and of the lack of inclusion of appropriate inde

pendent variables. Thus, the dependent variable was the 

average rate of interest charged on all types of loans, and 

there were no independent variables to account for differ

ences in types of loans granted in different counties or 

differences in the characteristics of particular loans. 

2u 
In a study published in the Journal of Finance. 

Paul Meyer attempted to explain variations in rates charged 

23. Kaufman, op. clt.. p. *K33« 

24. Paul A. Meyer, "Price Discrimination, Regional 
Loan Hates, and the Structure of the Banking Industry,B 
Journal of Finance« March 1967, pp. 37-^8. 
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23* Kaufman, op. cit.. p. 4-33• 

24. Paul A. Meyer, "Price Discrimination, Regional 
Loan Rates, and the Structure of the Banking Industry," 
Journal of Finance. March 196?, pp. 37-^8• 
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on "business loans to small borrowers by banks throughout 

the country. The data employed were devised from the 1955 

and 1957 Federal Reserve Surveys of business loans. The 

technique employed was multiple regression. 

In addition to concentration (the percentage of 

deposits In a particular Standard Metropolitan Statistical 

Area held by the three largest banks), Meyer employed as 

independent variables the following! the natural logarithm 

of the average size of loans (in thousands of dollars); the 

percentage of total loans with maturities greater than one 

year; a measure of the recent change in employment in the 

SMSA; the average deposit size of commercial banks in a par

ticular SMSA, and the square of the average deposit size of 

commercial banks in each SMSA. In each regression, the data 

were classified by the asset size of the borrower. 

After sua analysis of the results of each of the 

regressions, Meyer concluded: 

Loan rates are a parabolic function of average 
bank size, statistically the most significant 
bank structure variable. The data also indicate 
a significant relationship between loan rates 
and concentration.25 

As the footnote indicates, Meyer interprets banking struc

ture to encompass the mean deposit size of the banks in the 

market. While there is some relationship between the number 

of banks In a market and average bank size It is doubtful 

25. Ibid., pp. 37-38. 



30 

if average bank size should be interpreted as a structure 

variable. 

Again, additional evidence is presented to support 

the hypothesis that loan rates are higher in more concen

trated areas. Yet, because of the omission from the regres

sion of a number of variables which obviously affect loan 

rates such as maturity, security, etc., it is difficult to 

accept the results of this study for policy purposes. This 

is particularly true because of the finding that bank size is 

the most important variable explaining loan rates, for bank 

size is obviously a proxy for a more fundamental variable 

or variables. 

The last study reviewed in this section and perhaps 

the best from the point of view of pointing to further 

research was an article published by Almarin Phillips in the 
26 

Federal Reserve Bulletin. In this study, Phillips at

tempted to explain variations in rates on short-term business 

loans. The data employed were obtained from the Federal 

Reserve's quarterly survey of bank rates on short-term bus

iness loans. The method employed was that of multiple 

regression. An interesting and important methodological inno

vation was the attempt to minimize the aggregation of the 

data used in the study. In a theoretical analysis, Phillips 

26. Almarin Phillips, "Market Concentration and 
Interest Rates." Federal Reserve Bulletin. June 1967. PP. 
916-26. 
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demonstrated, that aggregation from individual note data to 

averages for a bank or banks in an area may introduce impor

tant bias into the results obtained from multiple regression 

analysis. 

In addition to concentration (the ratio of the total 

deposits of the three largest banks in an area to the total 

deposits of all banks in the area), other independent varia

bles were the average size of banks in the area, a regional 

dummy, the average size of the loans, and open dummies* 

After running a large number of regressions, Phillips con

cluded : 

The weight of the evidence is that—with the effects 
of loan size, bank size, region, and time removed-
concentration is positively associated with interest 
rates on business loans charged by the banks in these 
nineteen metropolitan areas.27 

Equally important is Phillips1 suggestion for further 

research: 

If further work is undertaken, direct observation 
of rates on individual loans should be used in 
place of weighted averages. In addition, rela
tions between concentration ratios and other var
iables should be explored. Meanwhile, the conclusion 
remains that the available evidence indicates pos
itive concentration effects.28 

Now that the relevant economic theory has been 

specified, and the results of previous empirical studies have 

been reviewed, it is appropriate to state the major hypoth

esis of this study and to discuss briefly the types of data 

27. Ibid.. p. 925 

28. Ibid., p. 926 
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which are most appropriate in testing this hypothesis. In 

relation to the latter concern, it is also important to 

discuss briefly the general limitations of the empirical 

studies which have been published to this date. 

The Hypothesis 

Both the theory and the empirical evidence reviewed 

above point to one central hypothesis: that rates charged 

on loans by commercial banks should be higher in those 

markets in which banking structure is highly concentrated, 

ceteris paribus. If concentration were measured by the per

centage of total deposits or total assets in the area held 

by the largest bank, or by the two largest banks, we would 

expect a positive statistical relationship between loan 

rates and concentration. If concentration was measured by 

the number of banks in relation to an aggregate market area, 

then we would expect the statistical associations to be a 

negative one. In either case, however, the finding of a 

statistically significant relationship would support our 

central hypothesis. 

While the theory is reasonably clear in supporting 

the above hypothesis, the empirical evidence is consider

ably more muddled. The problems involved in the statistical 

studies derive from a number of limitations in technique 

and data which are common to many of these studies. The 

most important limitations seem to be the following: (1) 
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the aggregation across regions, with the result that the 

findings often reflect regional factors as much as the con

centration variable. The regional problem could be elimi

nated by the use of appropriate dummy variables, if sufficient 

data were available. However, this has not been attempted 

and it seems unlikely that enough data exists to adequately 

remove regional variances; (2) the use of a heterogeneous 

loan variable with little or no attempt to take into account 

differences in the types of loan made and in other charac

teristics of loans between areas; (3) the distortion 

Introduced in aggregating from individual note data to indi

vidual bank data and finally to area data. 

It is hoped that the present study will provide a 

more meaningful test of the hypothesis by solving each of 

the three basic difficulties of the previous analyses. 

First, it proposes to reduce the problem of regional dif

ferences in loan rates by dealing only with the State of 

Texas. Second, it plans to reduce the problem of nonhomoge-

neous types of loans and other characteristics of loans by 

using only farm loans made by commercial banks and including 

a number of characteristics which affect rates charged on 

farm loans. Finally, by using not only average data for an 

individual bank but also individual note data, the study 

attempts to mitigate the difficulty of aggregation. By 

empirically testing the hypothesis after these difficulties 

have been eliminated, it is hoped that more meaningful 
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results may be obtained concerning the relationship between 

farm loan rates and banking concentration, at least in the 

State of Texas. 



CHAPTER III 

METHOD OF ANALYSIS 

The purpose of this chapter Is to elucidate the 

method of analysis used to determine If banking structure 

is an important factor affecting interest rates charged by-

commercial banks in Texas on farm loans. Any analysis of 

the method of attack on this problem necessarily involves 

three stepsj (1) the specification of the model itself, 

including a treatment of the statistical techniques applied 

and the selection of the variables used in the statistical 

operations; (2) a discussion of how the variables which 

have been selected are measured in the statistical applica

tions; and (3) an elaboration of the exact method of sampling 

used in obtaining the data for inclusion in the statistical 

manipulation. These questions are considered separately. 

The Model 

The purpose of this study is to determine the empir

ical relationship, if any, between banking structure and 

interest rates charged by commercial banks in Texas on loans 

to farmers. However, it must be kept in mind that the pur

pose of the study is to determine this relationship after 

each of the other Important variables which affect interest 

rates have been accounted for or screened out; that is, the 

35 
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relationship "between banking structure and interest rates 

should be determined, ceteris -paribus. 

The most appropriate technique for measuring the 

empirical relationship between two variables when there is 

a -priori evidence to suggest that other variables also 
1 

affect the variable to be explained is multiple regression. 

Using the multiple regression technique, it is then possible 

to measure the statistical impact of a particular independent 

variable upon a selected dependent variable after the statis

tical effects of other independent variables upon the de

pendent variable have been taken into account. Since there 

are a large number of variables besides banking structure 

which affect rates on commercial bank loans, it is appro

priate to apply the technique of multiple regression in this 

study. In fact, it is quite conceivable that banking struc

ture is of relatively little significance explaining varia

tions in loan rates. But this is exactly what we wish 

to find out. The important point here is that the multiple 

regression technique is the statistical method which allows 

us to approximate most closely the ceteris paribus clause of 

the ore 11c al e c onomi c s. 

Now that it has been determined that multiple 

regression is the appropriate technique for this study, the 

1• Mordecal Ezeklel and Karl A. Pox, Methods of Cor
relation and Regression Analysis .(New York: John Wiley and 
Sons, Inc., 1965), p. 152. 
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next question is what variables should be selected for the 

statistical test. The selection of the appropriate variables 

is a crucial step in the study since the omission of an 

Important variable or variables may result in a statistical 

relationship between banlcing structure and loan rates which 

is biased. In addition, after the selection of the independ

ent variables, it is then of some significance to specify 

the exact measurement of the variables since the multiple 

regression method is quite sensitive to measurement dif

ferences between variables. 

It is also important to point out that in the selec

tion of the appropriate variables, the basic criterion is 

not only whether they will contribute to a high explanatory 

2 2 

power (a high R ), but also whether there is a good reason 

for expecting some theoretical relationship between the 

variables. An equation with a high power of statistical 

determination may be obtained which has little or no meaning 

in terms of theoretical justification. For example, in time 
2 

series analysis, it is possible to obtain a high R in many 

2. The R2 is the coefficient of determination and is 
the square of the coefficient of correlation. This measure 
indicates what percentage of the total variation in the de
pendent variable is accounted for by the variations in the 
independent variables. In other words, the R2 is a measure 
of the goodness of fit of the equation determined by the mul
tiple regression. The R2 may fall between 1, indicating 100 
per cent of the variation in the dependent variable is ex
plained by variations in the independent variables, to 0, in 
which case none of the variations in the dependent variable 
is explained by variation in the independent variable. Thus, 
an R2 of .5 indicates that one-half of the variations in the 
dependent variable is explained. Ibid.. Chapter 12. 
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cases by mating the lagged value of the dependent variable 

one of the independent variables. While this may produce a 

high statistical relationship, it tells a little or nothing 

about the underlying economic relationships. The basic 

criterion for the selection of the appropriate variables in 

this study is whether there is some theoretical 3ustiflca-

tion for their inclusion. Hopefully, use of this criterion 

will also produce a meaningful statistical relationship. 

Conceptually, there are a large number of variables, 

in addition to banking structure, which should affect loan 

rates of commercial banks in Texas or in any other area. 

After a careful analysis of the possible variables -which 

should affect loan rates, the variables selected for Inclu

sion as independent variables in this study are the follow

ing: the size of the loan, the maturity of the loan, 

whether the loan is secured, the net worth of the borrower, 

the purpose of the loan, whether the bank replying to the 

questionnaire indicated any difficulty in getting funds 

(henceforth referred to as scarcity), the banking structure 

of the area in which the bank operated, a measure of whether 

the bank making the loan is a high cost or a low cost bank, 

3. The scarcity variable was included because the 
time that the survey was conducted, June 1966, was a period 
of severe monetary restraint. The restraint was so Intense 
in fact that many commercial banks were forced to turn down 
some of their best customers, particularly business cus
tomers, a procedure which is almost unheard of in commercial 
banking. 
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and a measure of the Intensity of demand in the individual 

banking market. 

It was felt that these would be the most Important 

variables affecting rates charged by commercial banks on 

farm loans. It is not asserted, however, that these vari

ables are the only variables which affect interest rates. 

But in view of the fact that the program used in the cal

culation of the multiple regression allows only nine inde

pendent variables, it was felt that the nine variables 

selected would be by far the most Important ones. With this 

in mind, the nine independent variables are examined in 

somewhat more detail. 

The size of the loan, a •priori would be expected to 

be one of the most important variables affecting loan rates. 

In terms of the nature of the relationship between the 

interest rate charged on farm loans and the size of the loan, 

It would be expected that the relationship would be a negative 

one; that is, the larger the loan, the lower the Interest 

rate and, conversely, the smaller the loan, the higher the 

Interest rate. In terms of the equation generated by the 

application of the multiple regression technique, It would 

4 
be expected that the partial regression coefficient 

4, The partial regression coefficient of a multiple 
regression equation states the effect of a unit charge in 
the independent variable upon the dependent variable, after 
the other independent variables have been held constant, or 
ceteris -paribus. Thus, a partial regression coefficient of 
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relating the interest rate and the size of the loan would 

be negative. 

The Justification for expecting a negative relation

ship between the size of the loan and the interest rate 

charged on that loan is fairly straightforward. The pro

cessing cost to a commercial bank is little or no more for 

a $50,000 loan than for a $1,000 loan. But, at the same 

time, the earnings are considerably greater for a $50,000 

loan than for a $1,000 loan. Given the fact of equal or 

near equal cost and greater earnings, competition would 

force a lower rate on the loans of the greater size. Look

ing at it from a somewhat different point of view, imagine 

a bank with $50,000 to loan and the choice of fifty $1,000 

loans or one $50,000. To obtain the larger loan, it clearly 

is in the profit interests of the bank to charge a lower 

rate for that loan. 

The second independent variable selected for inclu

sion in the multiple regression is the maturity of the loan. 

While it is felt that maturity is an important factor af

fecting the interest rate charged on a loan, it is less 

clear whether the relationship is positive or negative. The 

fact that risk increases with an increasing time to maturity 

-2.1 would Indicate that for every 1-unit increase in the 
independent variable, the dependent variable would decline 
by 2.1 units. Ezeklel and Pox, op. clt.. Chapter 8. 
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would suggest that the relationship between the interest 

rate and the time to maturity would be positive. In a some

what different context, the yield structure (the relation

ship between the maturity of an issue and its rate) of 

Government securities is normally positive. However, in 

periods in which expectations are for lower interest rates 

in the future, it is reasonable to expect a negative rela

tionship between the loan rate and the maturity of the loan. 

Nevertheless, in view of the fact that the survey was con

ducted at a time of rising interest rates, it seems Justi

fied as a tentative hypothesis that the relationship between 

the Interest rates charged by commercial banks on farm loans 

in Texas and the maturity of the loans should be positive. 

In statistical terms, this means that the sign of the partial 

regression coefficient should be positive. 

The third independent variable is the security of 

the loan. This variable has two dimensions: (1) whether 

the loan is secured or not, and (2) if the loan is secured, 

the type of the security used. Clearly, a loan which is 

secured entails less risk to the commercial bank making the 

loan. For that reason, it would be expected that secured 

loans would be obtained at a lower interest rate than 

unsecured loans, ceteris paribus. Since a discussion of the 

type of the security involved leads us Into a discussion of 

the measurement of the variables used in the regression, let 

us defer this question until the later section of this chapter. 
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The fourth independent variable is the net worth of 

the borrower, or, in this case, the net worth as estimated 

by the commercial bank making the loan. It is expected, 

a priori. that the net worth of the borrower is one of the 

most important variables affecting the interest rate charged 

on the loan. The higher the net worth of the borrower, the 

smaller is the risk to the commercial bank making the loan, 

for the bank has the substantial assets of the borrower to 

seize if the loan is not paid as due. It is therefore 

expected that the sign of the relationship between the 

Interest rate on the loan and the net worth of the borrower 

is negative. Indeed, it would not be surprising if the net 

worth of the borrower is one of the two or three most impor

tant variables in determining the interest rates on farm 

loans made by commercial banks in Texas, as measured by the 

5 
Beta coefficient. 

The fifth independent variable selected for inclusion 

in the multiple regression is the purpose of the loan. 

Actually, this variable could be stated in terms of a large 

5. In a multiple regression, if it is desired to 
compare the relative importance of different independent var
iables, the Beta coefficient, rather than the partial regres
sion coefficient is the appropriate measure. The Beta co
efficient is obtained by expressing each variable in terms 
of its own standard deviation. It is thus, independent of 
the units in which the variables.are measured. The partial 
regression coefficient, however, is stated in terms of the 
units in which the variables are measured. As Ezekiel and 
Pox state: "The size of the regression coefficients, however, 
varies with the units in which each variable is stated." 
Hence, it follows, that Beta coefficients can be directly 
compared, one with the other, but partial regression coef
ficients cannot. Ezekiel and Fox, op. clt.. p. 196. 
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number of different purposes. However, in this context, 

the basic distinction was between loanB for current oper

ations and loans for capital purposes. Since these loans 

are of quite different types, it seems reasonable that the 

interest rates charged on each one should vary. Yet, it is 

not entirely clear what the nature of the relationship 

should be, particularly after we have screened out the 

influences of other variables. A reasonable supposition 

would seem to be that loans for capital expenditures would 

carry greater risk, completely aside from their maturity 

characteristics, and hence would have a higher interest 

rate. The greater risk on loans for capital purposes would 

arise from the specialized nature of these assets. There

fore, we would expect a positive sign of the partial regres

sion relating purpose and interest rates, as long as capital 

expenditures were given a larger weight in the variable 

measuring purpose. 

The sixth independent variable is scarcity. In the 

survey questionnaire, the banks were asked to Indicate if 

they were then having difficulty obtaining funds. The reply 

was simply in terms of "yes" or "no." It would be expected 

that those banks which reported a shortage of funds would 

also be charging a higher interest rate, after adjusting 

for the influence of other variables on the rates charged 

for their loans. Hence, we would expect the sign of the 

partial regression coefficient to be positive for this vari

able. 
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The seventh Independent variable is banking struc

ture. This variable is, of course, the one upon which 

interest focuses in this study. Most of the problems 

encountered in the inclusion of this variable in the multi

ple regression are problems of measurement. A more detailed 

discussion of this variable is therefore reserved for a 

later section of this chapter. It is necessary to point 

out again, however, that the theoretical and empirical 

literature suggests an important relationship between bank

ing structure and loan rates. If banking structure is 

measured by the percentage of total deposits held by the 

largest bank or banks, then the sign of the partial regres

sion coefficient would be expected to be positive. However, 

if banking structure were measured by the number of banks 

in a given market, and hence the alternatives available to 

the borrower, then the relationship would be expected to be 

negative. In either case, however, a statistically signif

icant relationship is expected. 

The eighth independent variable is one which is 

designed to measure whether the bank is one of high or low 

efficiency (henceforth referred to as expenses). It seems 

reasonable to expect that a bank which is a high cost oper

ation would try to pass these high costs on to Its customers. 

While it is, of course, true that this would be difficult 

or impossible in an intensely competitive environment, it 

should be kept in mind that very few banking markets are 
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intensely competitive. Ihe relevant question about banking 

markets in this sense generally is degree of monopoly power. 

Hence, it would be expected that loan rates and the expense 

variable would be positively related; that is, high cost 

banks would charge higher rates, ceteris paribus, than low 

banks. 

Ihe nl^th and last independent variable selected 

for inclusion in the multiple regression is a measure of 

demand. Again, as in the banking structure variable, the 

basic problem is obtaining a meaningful measure of the 

strength of demand in a particular market. Conceptually, 

though, the relationship expected is reasonably clear. It 

would be expected that banks in communities with heavy loan 

demand would charge higher rates than banks In communities 

with weak loan demand, .Therefore, the relationship between 

the demand variable and loan rates should bear a positive 

sign. 

The nine Independent variables which were selected 

for inclusion in the multiple regression and which were dis

cussed above, are, of course, not the only variables which 

could conceivably affect loan rates. Some of the other 

variables for which data are available are the following: 

assets of the borrower (as opposed to net worth), gross 

sales of the borrower, type of farm, tenure of the farmer 

(full owner-operator, part-owner-operator, tenant or cropper 

or landlord), whether the farm is a corporation, partnership 
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or single proprietorship, and the age of the borrower. 

Nevertheless, the nine independent variables which have been 

selected appear to be the key ones. Moreover, many of the 

others are closely correlated with some of the independent 

variables selected. It should be emphasized that the oppor

tunity costs of including one of the other variables would 

be quite high since, due to the limitations of the program, 

the inclusion of another independent variable would mean 

the exclusion of one of the nine selected variables. 

At this point, It would seem that a brief recapit

ulation is in order. First, because of the fact that a 

large number of variables affect loan rates charged by com

mercial banks to farmers, it seems that a multiple regres

sion technique is the most appropriate statistical method 

to employ. By this method, the net effect of banking 

structure on loan rates can be determined. Second, the 

model includes nine independent variables! size of loan, 

maturity of loan, security of loan, net worth of the bor

rower, purpose of loan, scarcity, banking structure, 

expenses, and demand. From a brief evaluation of each of 

the independent variables, the signs of the partial regres

sion coefficients between the independent variables and the 

dependent variable can be established. These expectations 

then take the form of sub-hypotheses in each case except 

banking structure which is the main hypothesis. The 

expected signs are as follows: 
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Independent Variable Expected Sign 

(1) Size of loan 
(2) Maturity of loan 
(3) Security 
(£) Net worth of borrower 
(5) Purpose 
(6) Scarcity 
(7) Banking structure 

Negative 
Positive 
Negative 
Negative 
Positive 
Positive 
Positive if structure 
Is measured as concentra
tion but negative If struc
ture is measured by number 

(8) Expenses 
(9) Demand 

of firms. 
Positive 
Positive 

Now that each of the independent variables has been 

set forth and its expected sign explained, it is necessary 

to explain the exact measurement of the variables as they 

were Included in the regression equations.. This, of course, 

necessitates an explanation of the measurement of the 

dependent variable also. Since the major problem in measure

ment occurs in the banking structure variable, much of the 

discussion centers on that variable. 

Measurement of the Variables 

The first and perhaps the most Important variable 

from the point of view of measurement is the dependent 

variables the interest rate on farm loans charged by 

selected commercial banks in Texas. The problem involved 

in the measurement of the Interest rate variables is that 

the interest rates, as reported in this survey, were nominal 

rates. Since these nominal rates were coupled with different 

methods of charging the rate, such as add-on, discount, or 
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on the outstanding balance, the rates were not comparable. 

However, since the survey questionnaire also requested 

information on whether the rate was computed by add-on, dis

count, or on the outstanding balance and since it also 

asked if the loan was an Instalment loan, it was possible 

to compute the effective annual rate of Interest, a rate 

which is fully comparable. Using generally accepted formu

las for computing the effective annual rates of interest 

for each loan, a program was written and those rates were 

obtained through the use of a computer. 

The first independent variable, the size of the 

loan, presents few problems in measurement. The size of 

the loan was reported in the questionnaire in dollars of 

both original amount and dollars of amount outstanding as 

of June 30, 1966. It seems clear that the size of the loan 

is best measured by the original amount figured rather than 

by the amount outstanding on June 30, 1966. Due to limita

tions in the capabilities of the program used for the mul

tiple regression, the size of the loan was scaled into 

hundreds of dollars. 

The second Independent variable, the maturity of the 

loan, also presents few problems of measurement. In the 

questionnaire, it was requested that both the date that the 

loan was made out and the date that the loan was due be 

furnished. From these two figures, the length of maturity 

of the loan could easily be calculated. These calculations 
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were made and the maturity variable was included in the 

regression equation, with the term to maturity being measured 

in months. 

The third independent variable, security, presented 

somewhat greater problems of measurement. As pointed out 

above, there are at least two dimensions to the question of 

security: (1) Is the loan secured, and (2) if the loan is 

secured, what kind of security is used? In the questionnaire, 

the respondents were asked to code the security column as 

follows: (1) unsecured; (2) co-maker or endorser other than 

borrower's wife or husband; (3) chattel mortgage, security 

arrangement and financing statement, chattel deed of trust, 

or conditional sales contract; (4) farm real estate; (5) 

government guaranteed or insured; (6) other. The breakdown 

of security by type of security seemed entirely too complex 

for the purposes of this study. In this context, the pur

pose was merely to determine if security mattered. It was, 

therefore, decided to limit the security variable to the 

first dimension of security, whether the loan was secured 

or not. Hence, a dummy variable was used to represent 

security. This variable took the value of 0 if the loan 

was not secured and 1 if the loan was secured. 

The fourth Independent variable, the net worth of 

the borrower, also presented few problems of measurement. 

The net worth of the borrower was reported in the ques

tionnaire in dollars, as estimated by the banker completing 
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the form. The only problem was that, since the program used 

in the multiple regression allowed only four digits for 

each variable, the variable would have to be scaled. This 

variable was scaled so that it was measured in hundreds of 

dollars of net worth in the calculations. 

The fifth independent variable, the purpose of the 

loan did present some judgmental problems. In the ques

tionnaire, the survey respondents were requested to break 

down purposes into eleven separate categories. Some of 

these purposes included the following: purchase feeder 

livestock, purchase other livestock, purchase auto, "big" 

machinery, and "big" farm real estate. These breakdowns 

seemed entirely too fine for the purposes of this study. 

It was, therefore, decided to classify these eleven purposes 

into two basic categories: a loan for current operating 

expenses and a loan for capital expenditures. The cate

gories were then entered into the multiple regression as 

dummy variables, with the loans for current operating 

expenditures assigned a value of 1 and the loans for capital 

expenditures assigned the value of 2. 

The sixth independent variable, scarcity, did not 

present any important problem of measurement. In the ques

tionnaire, the banks were requested to indicate whether they 

had any difficulty in obtaining funds to meet their loan 

demand. Again, it should be pointed out that the period of 

the survey was one of severe monetary restraint, so that 
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there was considerable rationality behind this question. 

If the banks indicated some difficulty, the variable was 

assigned a value of 1; if the bank did not indicate any 

difficulty in obtaining funds, the variable was assigned a 

value of 0, There was no way, of course, to measure the 

intensity of the shortage in those cases where the shortage 

existed. However, it was felt that the inclusion of this 

variable, even with the limitation that no degrees of 

shortage could be measured, might add significantly to our 

knowledge of how commercial banks react to monetary restraint. 

The seventh independent variable, banking structure, 

presented perhaps the most difficult problem in terms of 

measurement. As pointed out In Chapter I, banking structure 

refers to the number of banks in a particular market or the 

market share of the largest of a group of the largest banks. 

In the first case, the measure of banking structure would 

be the number of banks or the number of alternatives avail

able to the borrower, while in the second case it would be 

a concentration ratio. 

The first problem presented in any attempt to 

measure banking structure is to define the geographical 

extent of the market. As has been pointed out, since com

mercial banks are multi-product firms operating in many 

different markets, both in terms of products and geography, 

this is inherently a difficult and perhaps impossible 

problem. This difficulty has been minimized in this study, 
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however, by limiting the analysis to one banking product, 

loans to farmers. Nevertheless, the problem has not been 

entirely overcome since the market will expand with the 

size of the farmer; that is, a farmer with #1 million in 

net worth seeking a large loan would seem to have more 

alternatives than a farmer with $10,000 in net worth seeking 

a small loan.^ 

The determination of the appropriate market area 

was simplified considerably for this study by the fact that 

the survey questionnaire asked the bank to indicate the 

area (in miles) from which the bank obtained 90 per cent of 

its farm loans. Granted that this is a crude measure of 

market area, it is still substantially better than that 

used in most studies relating banking structure and bank 

performance. In most of these studies, the authors merely 

assumed that the market area was the town or city or county 

in which the bank operated. Using the information supplied 

by the bank on market area, it was possible to determine 

6. The problem involved in determining the appropri
ate market area in practical policy questions can be attested 
to by the author. In handling a merger or holding company 
case which comes before the Federal Reserve Bank of Dallas, 
or before any other regulatory agency for that matter, the 
first question which arises is what is the market area of 
each bank. Usually, the market area is determined either 
by inspection of maps of the areas in which the banks oper
ate or by direct interviews with the bankers involved. In 
very important cases, a random sample of the records of the 
banks involved is obtained, in order to determine the loca
tion of its customers and hence to get some rough idea of 
its market area. 
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which hanks and which cities fell within the area of com

petition of the bank responding in the survey. 

After it has been determined what is the appropriate 

market area, it is then necessary to measure banking struc

ture within that market area. As pointed out above, it is 

possible to measure banking structure either in terms of the 

number of banks or in terms of a concentration ratio. Both 

measures have significant limitations. Because of the mag

nitude of the calculations employed in this study, however, 

it proved impossible to utilize more than one of the measures. 

It was, therefore, decided to use the number of suppliers 

or the number of banks as the measure of banking structure. 

To test whether this would introduce any bias into the 

results, the measure of banking structure using the number 

of banking firms and the measure of banking structure using 

the percentage of total farm loans held by the banks with 

the greatest amount of farm loans were both computed. 

These two measures of banking structure were then correlated. 

The coefficient of simple correlation was .92, which would 

Indicate that it makes little or no difference which of the 

7 measures of banking structure is used. 

7. This viewpoint is supported by a study done by 
Marshall Hall and Nicolous Tideman. In that study, the 
authors cjompared three measures of industrial structure— 
the concentration ratio, the Herflndahl-Hirschman index 
(the summation of the squares, of the market shares of each 
film in the industry) and a measure of their own development 
(which is, in fact, a weighted Herflndahl-Hirschman index). 
After analyzing the empirical relationships between the 
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A criticism could be made of the measure of "banking 

structure used in this study in that it omits other lenders 

to the agricultural sector. This criticism can, of course, 

be made of most studies of banking structure and bank per

formance since few of them have taken into account other 

financial institutions. This criticism would have substan

tial validity if many of the loans made by these banks were 

mortgage loans, since the competition between banks and 

other financial institutions is moBt intense in this area. 

However, most of the loans in the survey were for current 

operating expenditures rather than for farm real estate. 

In addition, to determine if the addition of the other major 

lender for current operating expenditures, the production 

credit associations, would result in any different results, 

a correlation between the number of banks in a particular 

market and the number of banks and production credit associa

tions was determined. The coefficient of simple correlation 

was .96, indicating that no bias was introduced by the 

omission of this lender. 

The eight independent variables included in the 

regression, expenses, presented only minor problems of 

measurement. To measure whether a bank was a high cost or 

indexes, they conclude: "TheBe very high rank correlations 
suggest that with respect to ordinal qualities there is 
scarcely any difference between the three measures." Jour
nal of the American Statistical Association. March 1967* 
p. 166. 
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a low cost firm, a ratio of current operating expenses 

(primarily wages and salaries and interest payments on time 

and savings deposits) to total assets was computed for each 

of the banks included in the analysis. Current operating 

expenses were for the year of 1965 while total assets, the 

denominator, was an average of year-end total assets for 

1964 and 1965. 

The last independent variable used in the analysis, 

demand, presented some problems of measurement, due pri

marily to lack of data about local economic conditions. 

After considering measures such as bank debits and the 

change in loans over an earlier period, it was decided to 

use the change in total employment in the market area over 

the past year. This measure of demand has been used in a 

number of other studies of the relationship between banking 

market structure and bank performance. 

Method of Sampling 

In any empirical study in economics or any other 

scientific discipline, the method of sampling used to obtain 

the data used in the statistical manipulations is of para

mount importance. If the empirical results of any study 

are to have any meaning, the particular sampling method 

must not introduce bias into the results. Such a sample 

may be obtained either by the use of a table of random 
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numbers, which produces a simple random sample, or by pick

ing each Nth item in a series of data. In this study, the 
g 

method of sampling is to select every Nth item, 

A second major point in any sample is whether the 

sample is to be from a time series or whether the sample is 

to be a cross-section. In the time series, data are se

lected at various points of time while in a cross-section, 

data are selected at a point in time. While conceptually 

the distinction between a time series and a cross-section 

is quite clear, in practice the distinction is less satis

factory. Clearly, it is impossible, in practice, to measure 

the many values of a variable at an instant in time. In 

practice, a cross-sectional sample is usually obtained for 

data which have been measured over a quarter, or semi

annually or for a year. 

In this study, the sample is a cross-section of the 

values of the variables as reported by the commercial banks 

responding to the survey. The individual loan data which 

8. It is interesting to note that while a random 
sample is a necessity in order to obtain meaningful results, 
very few empirical studies in economics even make a pretense 
of selecting a random sample. In fact, not one of the 
studies relating banking structure and bank performance dis
cussed in Chapter II made use of a random sample. Rather, 
each used the data which were available, with the hope that 
the data were randomly distributed. Clearly, in such cases, 
the meaningfulness of their generalizations and of their 
employment of tests of significance to their regression 
results is open to question. 
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they reported, however, were the loans which were on their 

books as of June 30, 1966. These loans could have been made 

as long as five, or ten or more years before. To minimize 

for the impact of variations in the original date of the 

loan, and also for recognition of the fact that interest 

rates were generally rising during 1965 and early 1966, it 

was decided to limit the sample to only those loans made on 

or after January 1, 1966. 

As pointed out in Chapter IX, Phillips' study of 

interest rates charged on business loans indicates that a 

substantial bias may result from the weighting necessary to 

obtain banlc averages and city averages from individual loan 

9 data. Yet most studies in this area have relied upon 

weighted average data for cities or metropolitan areas, 

thus introducing the possibility of weighting bias twice. 

To partially overcome this problem and also to test for the 

importance of it, it was decided to begin with a sample of 

individual notes and then to aggregate from there into 

weighted averages for individual banks. 

One other point is in order here regarding the method 

of sampling. It seems reasonable that the effect of banking 

structure on loan rates will vary with the financial size of 

the borrower. Thus, the larger the borrower, in terms of 

9. Phillips, op. olt.. pp. 916-26. 
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sales, assets, equity, or some other measure, the larger 

the alternatives available to him and the smaller the impact 

of concentration in any particular market on his loan rates. 

As we have seen, many of the previous studies in banking 

markets stratified the data by the size of the borrower and 

then computed separate regressions for each stratum. 

It was decided in this study also that it is useful 

to stratify the data by the size of the borrower. However, 

a large number of strata seemed neither desirable nor fea

sible. It was, therefore, decided to break the data into 

two groups: (1) loans to farmers with less than $10,000 

in annual sales, representing relatively small farmers, and 

(2) loans to farmers with $10,000 or more in annual sales, 

representing relatively large farmers. It would be expected, 

both a priori and from the results of other empirical 

studies, that the influence of banking structure would be 

larger for the first group than for the second. 

There was also some question as to whether the 

relationship between some of the Independent variables (such 

as loan size, maturity, and net worth) and the dependent 

variables were, in fact, linear. Of course, the method used 

in this study, multiple linear regression, assumes that the 

relationships are linear. Yet some other type of relation

ship may prove to provide a better "fit" to the data. A 

common transformation which is often made in these cases is 

to convert the data into logarithms. As a result, the 
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regressions are run using the natural logarithms of the 

following variables: (1) The interest rate—the dependent 

variable; (2) the size of the loan; (3) the maturity of the 

loan; (k) the net worth of the borrower; (5) the banking 

10 
structure of the market; and (6) expenses. 

With the above points in mind, it is now necessary 

to explain the exact procedure used in the sample. First, 

each of the banks which were located in Texas which reported 

in the survey were separated. This resulted in 87 banks 

being included in the sample. Second, the individual loan 

data were segregated into loans to.farmers with under $10,000 

in annual sales and loans to.farmers with $10,000 and over 

in annual sales. A sample of every other loan item was then 

selected, resulting in 44-5 individual note items for the 

first group and 667 individual note items for the second 

group. These data were then prepared, with the addition of 

the data for the other variables, for computation in the 

multiple regression program. Multiple regressions were run 

for each set of data separately (the less than $10,000 in 

annual sales and the $10,000 or more in annual sales) and 

then a regression was computed for the pooled data (since 

the program used would take only 1,000 observations, it 

10. Regressions were also run using the untrans-
formed values of all the variables. The results, however, 
were less satisfactory and are not reported. 
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was necessary to remove a few of the observations in the 

pooled regression). 

The second step was to convert the individual note 

data into weighted averages for each bank. To do this, a 

program was written which would weight the values by the size 

of the note. As a result, weighted averages were obtained 

for 80 banks for the less than $10,000 category and 87 

banks for the $10,000 and over category. Multiple regres

sions were then computed for each of the groups and also 

for the pooled data after the selected variables had been 

transformed into logarithms. 

The above manipulations resulted in data suitable 

for 12 separate regressions. For convenience purposes, 

these 12 regressions may be grouped as follows: 

1. Individual Note Data 

A. Pooled data 
B. $10,000 and over 
C. Less than $10,000 

2. Weighted Average Data 

A. Pooled data 
B. $10,000 and over 
C. Less than $10,000 

The results of these 6 multiple regressions are 

discussed in Chapter IV. These results provide some in

sights on the relationship between banking structure and 

bank performance, on the impact of many other variables on 

loan rates, and last, but perhaps most important, on the 
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future road that research into banking structure and per

formance should follow,. 



CHAPTER IV 

THE EMPIRICAL EVIDENCE 

The purpose of this chapter is to present and analyse 

the results of the multiple regressions. The focus of the 

analysis is upon the relationship between banking structure 

and the interest rate charged on farm loans by commercial 

banks in Texas. However, an analysis is also made of the 

relationship between the other independent variables and the 

interest rate variable. As mentioned previously, a total 

of 6 regressions were computed. The 6 regressions can be 

separated into two groups for purposes of analysis: (1) 

regressions in which the observations are weighted averages 

of each loan for a particular bank; and (2) regressions in 

which the observations are from individual loans. In each 

case, regressions were run when the data are broken down by 

1 
the sales of the borrower and also for pooled data. 

The results reported on in this chapter are for 

simple multiple regressions. If intercorrelation among the 

1. In each of the regressions, a complete analysis 
was made of the correlation matrix; that is, the simple corre
lation coefficients between the independent variables. The 
correlation matrix for each of the regressions is presented 
in the appendix, with the table number of each correlation 
matrix identioal to the number of the appropriate regres
sion, An inspection of each one of the correlation matrices 
demonstrates that the problem of multicollinearity is a 
relatively small one. By far the highest simple correlation 

62 
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independent variables is important, this technique may not 

provide correct results. In other words, multicollinearity 

may prevent the slope of the partial regression coefficient 

for the banking structure variable from being an unbiased 

estimate of the true slope of the partial regression coeffi

cient. Moreover, there is some question as to whether the 

simple multiple regression technique meets fully the citeris 

paribus clause of theoretical economics. As a result, it 

may be desirable to employ a step-wise multiple regression. 

Step-wise multiple regressions were run using the 

weighted average and individual note data. The results of 

these step-wise regressions were essentially identical to the 

simple multiple regressions. Since the simple multiple 

regressions allow a more complete analysis of the Independent 

variables, only these results are presented in this chapter. 

Before launching into a detailed analysis of the 

results of the regressions, two comments are appropriate. 

First, the signs of the relationships between the independent 

variables and the dependent variable are almost universally 

in the direction which would be expected from economic 

theory. This is slightly surprising in view of the crude-

ness with which some of the variables, necessarily, were 

coefficient between any of the independent variables occurs 
between the size of the loan and the net worth of the bor
rower. The highest simple correlation coefficient between 
these two variables is .68, while in most cases it is below 
•50. The intercorrelations between the other variables are 
generally extremely small, usually below .15* 
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measured. Second, as a whole, the coefficient of deter-
2 

mination, the R , is of a lower magnitude than might have 

been expected. Generally, the coefficient of determination 

is in the range of .30 to .40, indicating that about one-

third of the variation in the dependent variable has been 

explained by the independent variable. In some cases, how

ever', the coefficient of determination approaches .50. 

While this coefficient of determination is somewhat disap

pointing, it is generally in line with the results of some 

of the other empirical studies in this area. 

An inspection of the basic data of the survey points 

out the reason for the relatively low coefficient of deter

mination. These data show that there are moderate to 

substantial rigidities in the pricing of this type of loan 

by commercial banks in Texas. There are two ready explana

tions for these rigidities, although the two are somewhat 

related: (1) Banks, as with many other business firms, use 

rules of thumb for pricing. These rules of thumb preclude 

small variations in interest rates to take account of minor 

variations in customer characteristics. In fact, on a mar

ginal cost/marginal revenue basis, it probably is not worth

while to make minor variations in the interest rates. (2) 

There are in many of these markets, elements of oligopoly, 

a market structure which, at least according to some theories 

of oligopoly, leads to substantial rigidities in pricing. 
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At this time, it may also be worth-while to detail 

the absolute values of the variables used in the multiple re

gressions before the transformation of the selected variables 

into logarithmic form. The regression coefficients them

selves tell us little about the practical significance of the 

results unless we also know the values of the variables them

selves. The mean values of these variables are presented in 

the following table: 

Greater than Less than 
Variable &10.000 $10.000 

Interest Rate 7.245 8.442 
(Per cent per annum) 

Maturity 7.130 6.864 
(Months) 

Security 0.864 0.877 
(1 if secured, 0 if 

unsecured) 

Net Worth 1875.925 220.770 
(Hundreds of dollars) 

Purpose 1.204 1.291 
(1 if current operating 

expenditure, 2 if cap
ital expenditure) 

Scarcity 0.239 0.203 
(1 if scarce, 

0 if not scarce) 

Banking Structure 7.608 6.987 
(Number of banks) 

Expenses 3.371 3.339 
(Current operating ex

penses/Total assets) 

Demand 2.569 2.820 
(% change in total 

employment) 
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The interest rate charged on the loans to the larger 

customers is substantially below the rate charged on loans 

to the smaller customers, 7.25 per cent as opposed to 8.44 

per cent. While the maturities of the loans to the two 

groups is about the same (roughly 7 months), the size of the 

loans and the net worth of the borrower are strikingly dif

ferent. The size of the loan to the larger group is about 

$16,000 while, to the smaller group, the size of the aver

age loan is only about $1,400. Similarly, the net worth of 

the average borrower in the larger size group is almost 

$200,000 while in the smaller group it is only about $22,000, 

~ As to banking factors, there is, of course, very 

little difference between the two groups. It is quite 

interesting to note that between 20 and 25 per cent of the 

banks which are included in the sample reported some dif

ficulties in obtaining funds in mid-1966. The mean number 

of banks in each individual market area was about 7, current 

operating expenses of the average bank in the sample absorbed 

almost 3.5 per cent of total assets in 19^5» and total 

employment in the market area advanced between 2.5 and 3.0 

per cent in the previous year. 

Regressions Using Weighted Average Data 

Tables 1, 2, 3 present the results of the mul

tiple linear regressions using weighted average individual 

loan data. In almost every case, the signs of the regression 
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coefficients are in the expected direction. In addition, 

the partial regression coefficients are generally statis

tically significant. 

The relationship upon which the analysis focuses 

in this study, that "between the interest rate variable, and 

banking structure, is both of the correct sign in every 

case and in every regression except one is statistically 

significant. Of the three regressions using weighted average 

data, the banking structure variable is significant at the 

1 per cent or 5 per cent level in all. 

Not only is the banking structure variable statis

tically significant in each of the regressions using 

weighted average data, it is also one of the most important 

variables affecting the interest rate, as measured by the 

Beta coefficient. As previously pointed out, the Beta 

coefficient, rather than the regression coefficient must be 

used to compare the relative importance of different var

iables in a multiple regression. In most of the regres

sions, the banking structure variable generally ranks in 

the top 3 or ^ in terms of its relative importance. 

While the banking structure variable is of the 

expected sign and is statistically significant in most 

cases, in the regressions using weighted average data, 

the significance of this variable from a policy standpoint 

is rather limited. The regression coefficient is quite 

small, generally about .Oif. The regression coefficient 



TABLE 1 

HELATIONSHIP BETWEEN INTEREST BATES ON FARM LOANS OP TEXAS COMMERCIAL BANKS 
AND SELECTED INDEPENDENT VARIABLES, WHEN EACH OBSERVATION IS A WEIGHTED 

AVERAGE OP INDIVIDUAL LOAN DATA FOR EACH BANK 

(Pooled Regression) 

B b 
Independent Variables: (r) (s) t 

1, Size of Loan -.3684 -.0410 4.4518xx 
(hundreds of dollars) (-.3338) (0OO92) 

4.4518xx 

2. Maturity of Loan .1553 .0456 2.5574X 
(months) (.199^) (.0178) 

3. Security .0251 .0059 .4086 
(.0325) (.0144) 

4. Net Worth -.1807 -.0184 2.1940* 
(hundreds of dollars) (-.1719) (.0084) 

5. Purpose -.0135 -.0019 .2254 
(-.0179 (.0082) 

6. Scarcity .1850 .0280 3.0504xx 
(.2358) (.0092) 

7• Banking Structure -.2448 -.0424 4.055xx 
(-.3070 (.0105) 

8. Expenses .2363 .1516 3.8736xx 
(.2945) (.0391) 

9. Demand .0196 .0018 1.7851 
(.1406 (.0010) 

1.7851 

Dependent Variable: 
Weighted Average Effective Interest Rate (Logarithms) 
Mean = .8665 
Standard Deviation = .0627 



TABLE 1 (continued) 

Overall Regression: 

Number of Observations = 16? 

Degrees of Freedom = 157 

Coefficient of Determination (R2) = A58 

Standard Error of the Estimate = .048 

B = Beta Coefficient 

r = Partial Correlation Coefficient 

b = Partial Regression Coefficient 

s s Standard Error of the Regression Coefficient , 

t - n^tt Value of the Regression Coefficient 

xx « Significant at the 1 Per Cent Level 

x = Significant at the 5 Per Cent Level 



TABLE 2 

RELATIONSHIP BETWEEN INTEREST RATES ON FARM LOANS OF TEXAS COMMERCIAL BANKS 
AND SELECTED INDEPENDENT VARIABLES, WHEN EACH OBSERVATION IS A WEIGHTED 

AVERAGE OF INDIVIDUAL LOAN DATA FOR EACH BANK 

(Greater than $10,000) 

B b 
Independent Variables: (r) (s) t 

1. Size of Loan -.2838 -.0307 2.7722xx 
(hundreds of dollars) (-.2995) (.0111) 

2. Maturity of Loan .1279 .0301 1.4306 
(months) (.1599) (.0210) 

3. Security .0359 .0074 .4006 
(.04-53) (.0185) 

4. Net Worth -.2066 -.02*9 2.0248x 
(hundreds of dollars) (-.2235) (.0123) 

5. Purpose -.0101 -.0014 .1174 
(-*0133) (.0115) 

6. Scarcity .2380 .0313 2.6993xx 
(.2923) (.0116) 

7. Banking Structure -,2W -.0375 2.8059xx 
(-.3028) (.0133) 

8. Expenses .2985 .1711 3.3308xx 
(.3529) (.0514) 

3.3308xx 

9. Demand .13*3 .0020 1.503 
(.1678) (.0013) 

1.503 

Dependent Variable: 
Weighted Average Effective Interest Rate (Logarithms) 
Mean = .8^61 
Standard Deviation = .0560 



TABLE 2 (continued) 

Overall Regression: 

Number of Observations =87 

Degrees of Freedom - 77 

Coefficient of Determination = 

Standard Error of the Estimate - .0*14 

B = Beta Coefficient 

r = Partial Correlation Coefficient 

b Partial Regression Coefficient 

s = Standard Error of the Regression Coefficient 

t = "t" Value of the Regression Coefficient 

xx = Significant at the 1 Per Cent Level 

x « Significant at the 5 Per Cent Level 



TABLE 3 

RELATIONSHIP BETWEEN INTEREST RATES ON FARM LOANS OP TEXAS COMMERCIAL BANKS 
AND SELECTED INDEPENDENT VARIABLES, WHEN EACH OBSERVATION IS A WEIGHTED 

AVERAGE OP INDIVIDUAL LOAN DATA FOR EACH BANK 

(Less than $10,000) 

Independent Variables: 
B 
(r) 

b 
(s) t 

1. Size of Loan -.4118 -.0784 3.7978xx 
(hundreds of dollars) (-.4133) (.0206) 

3.7978xx 

2. Maturity .2652 .0902 2.5632* 
(months) (•2929) (.0352) 

3. Security .0258 .0061 .2548 3. Security 
(.0304) (.0239) 

4. Net Worth -.0682 -.0102 .6562 
(hundreds of dollars (-•0782) (.0156) 

.6562 

5. Purpose .0548 .0070 .5448 
(.0650) (.0128 

6. Scarcity .1727 .0268 1.7428 
(.2039) (.0154) 

7. Banking Structure -.2325 -.0408 2.2988* 
(-.2649) (.0177) 

8. Expenses .1895 .1200 1,9314 
(.2249) (.0622) 

1,9314 

9. Demand .1133 .0018 1.1378 
(.1348) (.0016) 

1.1378 

Dependent Variable: 
Weighted Average Effective Interest Rate 
Mean = .8890 
Standard Deviation = .0621 



TABLE 3 (continued) 

Overall Regression: 

Number of Observations = 80 

Degrees of Freedom =70 

Coefficient of Determination (R2) = ,391 

Standard Error of the Estimate = ,052 

B = Beta Coefficient 

r = Partial Correlation Coefficient 

s = Standard Error of the Regression Coefficient 

t = ntH Value of the Regression Coefficient 

xx = Significant at the 1 Per Cent Level 

x = Significant at the 5 Per Cent Level 
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indicates that an increase in the number of banks in the 

market area by 50 per cent would lower the interest rate 

2 
by only 14 to 17 basis points. 

One of the subhypotheses of this study is that the 

banking structure variable could be expected to have more 

important impact on interest rates charged to smaller 

borrowers than to larger borrowers. In terms of the mul

tiple regressions, this would mean that the regression 

coefficient relating the banking structure variable and 

the interest rate variable would be of a larger magnitude 

for the smaller than for the larger borrowers. The evidence 

using weighted average data supports this hypothesis. The 

regression coefficient of the banking structure variable is 

larger for the smaller borrower, and is statistically sig

nificant at the 5 per cent level. 

The relationship between the dependent variable and 

the scarcity variable proves to be quite an interesting one, 

as revealed in Tables 1-3. In each of the regressions, the 

sign of the coefficient is in the expected direction; that 

is, the sign is positive, indicating that those banks which 

reported a shortage of funds do charge higher interest 

rates on these loans, after the impact of other variables 

2. This is similar to the impact which Kaufman 
found. In that study, Kaufman found that a 50 per cent 
increase in the number of banks in a county would lower the 
interest rate by about 15 basis points, George G. Kaufman, 
op. cit., pp. 429-39. 
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has been screened out. The scarcity variable is statis

tically significant at the 1 per cent level in two cases, 

in the regressives using pooled data and using $10,000 and 

over data. 

It is quite interesting to note.that the regression 

coefficient for the scarcity variable is significant at the 

1 per cent level for both the pooled regression and for the 

greater than $10,000 regression, but it is not significant 

at either the 1 per cent or the 5 per cent level for the 

less than $10,000 data. In addition, the regression coef

ficient is larger for the scarcity variable in the regres

sion using greater than $10,000 data, than in the regression 

using less than $10,000 data. Apparently, scarcity or a 

shortage of funds has a more important impact on the loan 

to the larger borrowers, which are usually the larger loans, 

than on the loans to the smaller borrowers, which are 

usually the smaller loans. 

Another interesting point brought about by the 

regressions is that the size of the loan and the maturity 

of the loan are more important in affecting the interest 

rate on loans to smaller borrowers than on loans to larger 

borrowers. For example, the coefficient for both the size 

of the loan and the maturity of the loan is more than twice 

as large for the regression using less than $10,000 data 

than the coefficient using greater than $10,000 data. The 

results are identical when the regression is evaluated using 
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the Beta coefficient. Thus, the Beta values are quite low 

for the pooled data and for the greater than $10,000 data. 

The Beta values for the less than $10,000 data are quite 

important, in fact the two most important variables in the 

equation. 

Prom an evaluation of these data, it may be con

cluded that the size of the loan and the maturity of the 

loan are important variables affecting the interest rate 

charged on farm loans by commercial banks in Texas. They 

are, however, much more important in affecting the loans 

to relatively small borrowers than to relatively large 

borrowers. 

Another variable which is quite important in affect

ing interest rates is the net worth of the borrower. In 

each of the 3 regressions, the sign of the net worth vari

able is in the expected direction. In two of the regres

sions, it is significant at the 5 per cent level. As 

measured by the Beta coefficient, the net worth variable is 

more important in the loans to the larger borrowers than in 

the loams to the smaller borrowers. In fact, the net worth 

of the borrower is one of the most important variables, as 

measured by the Beta coefficient, for the pooled data and 

for the data of greater than $10,000 in sales. Using the 

data for less than $10,000, however, it is of relatively 

minor significance. 
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Pour other variables remain to be discussed: secu

rity, purpose, expenses, and demand. Security and purpose 

can be dispensed with rather quickly since, although their 

signs are in the expected direction, their "tM values do 

not approach significance in any of the regressions. Ap

parently, either these variables are not particularly 

important in affecting these interest rates, or the measure

ment of the variables is defective. The latter possibility 

cannot be ruled out since the dummy variable used was quite 

crude. 

Of the two remaining variables, the variable used 

to account for whether the bank is a low or high cost oper

ation, referred to as expenses, proves to be the most sig

nificant. In 2 of the 3 regressions, the expense variable 

is significant at the 1 per cent level. In addition, the 

expense variable, as measured by the Beta coefficients, is 

one of the most important variables. It i3 interesting to 

note that the expense variable is most important in affect

ing the loans to the larger borrowers, which is exactly 

what we would expect. 

The last variable, demand, is of the expected sign 

in each regression. In none of the regressions, however, is 

it significant at either the 1 per cent level or the 5 per 

cent level. It is quite possible, though, that the measure 

of the demand variable is too crude to measure adequately 

the proper relationships. 
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It may be useful at this point to summarize briefly 

the main conclusions from the regressions using weighted 

average data. First, it is necessary to point out that the 

regression results are consistent with our theory. In each 

case, the signs of the regression coefficients are in the 

expected direction, and the results in terms of the relative 

importance of the variables are quite consistent with eco

nomic theory. 

The 3 regressions using weighted average data sup

port the theory with respect to the relationship between 

banking structure and interest rates on farm loans. Not 

only is the banking structure variable statistically sig

nificant at the 1 per cent or 5 P©** cent levels in each of 

the regressions, but it is also one of the most important 

variables in terms of the Beta coefficient. However, while 

the banking structure variable is statistically significant, 

it is of little import for policy purposes since it would 

take large changes in the number of banks to produce small 

changes in interest rates. Second, the scarcity factor is 

quite important, particularly for the loans to the larger 

borrower. Third, both the size of the loan and the maturity 

of the loan are important variables, but they are consider

ably more important for the loans to relatively small bor

rowers. Fourth, the net worth variable is quite important, 

but more important for loans to the larger borrowers. Fifth, 

expenses is a crucial variable, but one which most affects 
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the rates oil loans to the larger borrowers. Neither the 

security, nor the purpose of the loan, appears to be impor

tant variables affecting the interest rate, although the 

demand variable approaches statistical significance in some 

cases* The reason for the statistical insignificance of 

these variables may be the crudeness with which the vari

ables are measured. 

Regressions Using Individual Note Data 

Tables 5 »  and 6 present the results of the regres
sions using individual note data. As with the use of 

weighted average data, the signs of the regression coef

ficients are almost universally in the expected direction. 

The sign of the banking structure variable is in 

the expected direction in each of the regressions using 

individual note data. In each regression, also, it is 

statistically significant at the 1 per cent level. The 

large "t" values obtained in each of the regressions leaves 

little doubt that banking structure is an important variable 

in affecting the interest rate charged on farm loans by 

commercial banks in Texas. 

Again, as in the regressions using weighted average 

data, the banking structure variable is one of substantial 

importance when measured by the Beta coefficient. In all 

of the regressions, the Beta coefficient of the banking 

structure variable ranks as one of the 3 or 4 highest Beta 

coefficients. 



TABLE 4 

BELATIONSHIP BETWEEN INTEREST RATES ON FARM LOANS OF TEXAS COMMERCIAL BANKS AND 
SELECTED INDEPENDENT VARIABLES, WHEN EACH OBSERVATION IS INDIVIDUAL LOAN DATA 

(Pooled. Regression) 

B b 
Independent Variables: (r) (s) t 

1. Size of Loan -.1822 -.0257 4.9397XX 
(hundreds of dollars) (-.1551) (.0052) 

2. Maturity .1039 .0392 3.6513XX 
(months) (.1153) (.0107) 

3. Security -.0228 -.0062 .7829 
(-.024-9) (.0079) 

Net Worth -.2766 -.0386 7.6731xx 
(hundreds of dollars) (-.2369) (.0050) 

5. Purpose -.0039 -.0009 .1387 
(-.0044) (.0065) 

6. Scarcity .0674 .0152 2.2824x 
(.0724) (.0066) 

7• Banking Structure -.14-32 -.0385 4.9157XX 
(-.1544) (.0078) 

8, Expenses .0983 .1115 3.3756xx 
(.1067) (.0330) 

9. Demand .1199 .0288 4.0585xx 
(.1279) (.0071) 

Dependent Variable: 
Effective Interest Rate 
Mean = ,8820 
Standard Deviation = .099 



TABLE 4- (continued) 

Overall Regression: 

Number of Observations = 1,000 

Degrees of Freedom = 990 

Coefficient of Determination = .256 

Standard Error of the Estimate = .086 

B = Beta Coefficient 

r = Partial Correlation Coefficient 

b s= Partial Regression Coefficient 

s = Standard Error of the Estimate 

t = "t" value of the Regression Coefficient 

xx = Significant at the 1 Per Cent Level 

x = Significant at the 5 Per Cent Level 



TABLE 5 

RELATIONSHIP BETWEEN INTEREST RATES ON FARM LOANS OF TEXAS COMMERCIAL BANKS AND 
SELECTED INDEPENDENT VARIABLES, WHEN EACH OBSERVATION IS INDIVIDUAL LOAN DATA 

(Greater than $10,000) 
f f 

Independent Variables: 
B 

(r) 
b 

(s) t 

1. Size of Loan -.1989 -.0209 5.259lxx 
(hundreds of dollars) (-.1995) (.0040) 

2. Maturity .0450 .0120 1.3706 
(months) (.0520) (.0088) 

3. Security .0215 .0040 .6337 
.0245 (.0063 

4. Net Worth -.3143 -.0369 8.304lxx 
(hundreds of dollars) (-.3061) (.0044 

5. Purpose -.0211 -.0037 .6603 
(-.0256) (.0056) 

.6603 

6. Scarcity .0745 .0108 2.15555X 
(.0832) (.0050) 

7• Banking Structure -.1542 -.0300 4.5107xx 
(-.1720) (.0066) 

4.5107xx 

8. Expenses .1650 .1395 4.945 
(.1881) (.0282) 

4.945 

9. Demand .1382 .0202 4.0839 
(.1662) (.0050) 

4.0839 

Dependent Variable 
Effective Interest Rate 
Mean = .860 
Standard Deviation = .070 



TABLE 5 (continued) 

Overall Regression: 

Number-of Observations = 677 

Degrees of Freedom = 667 

Coefficient of Determination = *3^1 

Standard Error of the Estimate = .057 

B s Beta Coefficient 

r - Partial Correlation Coefficient 

b = Partial Regression Coefficient 

s = Standard Error of the Estimate 

t = "tB Value of the Regression Coefficient 

xx = Significant at the 1 Per Cent Level 

x = Significant at the 5 Per Cent Level 



TABLE 6 

RELATIONSHIP BETWEEN INTEREST RATES ON FARM LOANS OF TEXAS COMMERCIAL BANKS AND 
SELECTED INDEPENDENT VARIABLES, WHEN EACH OBSERVATION IS INDIVIDUAL LOAN DATA 

(Less than $10,000) 

Independent Variables: 
B 

(r) 
b 

(B> t 

1. Size of Loan -.1826 -.0446 3.6857 
(hundreds of dollars) (-.1717) (.0121) 

2. Maturity .1721 .0778 3.7624 
(months) (.1752) (.0207) 

3. Security -.0486 -.0179 1.0785 
(-.0509) (.0166) 

4. Net Worth -.1816 -.0402 3.8900xx 
(hundreds of dollars) (-.1810) (.0103 

5. Purpose .0123 .0032 .2691 
(.0127) (.0120) 

6. Scarcity .0269 .0102 .5989 
(.0283) (.0170) 

7. Banking Structure -.1310 -.0425 2.9113xx 
(-.1364 (.0146) 

2.9113xx 

8. Expenses .0603 .0803 1.3065 
(.0617) (.0615) 

1.3065 

9. Demand .1283 .0041 2.7692xx 
(.1299) (.0015) 

Dependent Variable 
Effective Interest Rate 
Mean « .913 
Standard Deviation = .120 



TABLE 6 (continued) 

Overall Regression: 

Number of Observations = 457 

Degrees of Freedom = 447 

Coefficient of Determination » .272 

Standard Error of the Estimate = .111 

B = Beta Coefficient 

r = Partial Correlation Coefficient 

b = Partial Regression Coefficient 

s = Standard Error of the Estimate 

t - »t" Value of the Regression Coefficient 

xx - Significant at the 1 Per Cent Level 
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While the banking structure variable is an important 

one statistically, the results of the regressions using 

individual note data again show it to be of little practical 

significance. For example, the largest regression coeffi

cient relating banking structure to the interest rate charged 

by commercial banks in Texas on farm loans occurs in the 

regression using data for borrowers with less than $10,000 

in annual sales. In this regression, the coefficient is 

-.042 (Table 6), which indicates that a 50 per cent increase 

in the number of banks in the market area would reduce the 

interest rate by about 2 per cent. Since the mean effective 

interest rate is 8.44 per cent for this group, the 50 per 

cent increase in the number of banks would reduce the 

interest rate only by about 1? basis points. 

The subhypothesis of this study that banking struc

ture is more important in influencing interest rates on 

loans to relatively small borrowers than on relatively large 

borrowers is supported by the results of the regressions 

using individual loan data. The regression coefficient 

relating the banking structure variable to the interest rate 

variable is greater for the borrower with less than $10,000 

in annual sales than for borrowers with greater than $10,000 

in annual sales. The differences between the coefficients, 

however, are relatively small. The regression coefficients 

are .0425 for the smaller borrowers and .0300 for the larger 

borrowers. 
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The relationships between the interest rate and 

the scarcity variable, as revealed by Tables 4-6, again are 

quite interesting. In each of the 3 regressions the sign 

of the coefficient is in the expected direction; that is, 

the sign is positive. In addition, in 2 of the 3 regres

sions the regression coefficient is significant at the 5 

per cent level. It is interesting to note that the regres

sion coefficient is not statistically significant in the 

data for the borrower with less than $10,000 in annual 

sales. In addition, the regression coefficient is larger 

for the loans to the larger borrowers, which are generally 

the larger loans, than for the loans to the smaller bor

rowers, which are generally the smaller loans. The fact 

that the scarcity variable appears to affect the larger 

loans to the larger borrowers but not the smaller loan to 

the smaller borrowers is not only what would be expected 

on a priori grounds but is also entirely consistent with 

the results using weighted average data. 

In most of the 3 regressions using individual note 

data, both the size of the loan and the maturity of the loan 

are important variables affecting the interest rate charged 

by commercial banks in Texas on farm loans. In addition, 

these variables are frequently among the most important of 

the nine independent variables, as measured by the Beta 

coefficients. The size of the loan is statistically sig

nificant at the 1 per cent level in all 3 of the regressions. 
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The maturity variable is statistically significant in two 

of the regressions using individual note data. In both 

cases, it is statistically significant at the 1 per cent 

level. 

Consistent with the findings using weighted average 

data, the three regressions using individual note data sug

gest that the effect of loan size on the interest rate is 

greater on the smaller loans to the smaller borrowers than 

on the larger loans to the larger borrowers. For example, 

the coefficient of the regression equation is substantially 

larger for the regression using the data for the smaller 

borrowers than the data for the larger borrowers. 

The maturity variable also appears to be consider

ably more important in affecting the interest rates on the 

loans to the smaller borrowers than the loans to the larger 

borrowers. Thus, the regression coefficient for the maturity 

variable is significant at the 1 per cent level for the 

smaller borrowers but not significant at either the 5 per 

cent or 10 per cent levels for the larger borrowers. Of 

more importance, the coefficient of the maturity variable 

is roughly ? times larger for the smaller borrowers than 

for the larger borrowers. 

One of the key variables affecting the interest 

rates charged on farm loans by Texas commercial banks is the 

net worth of the borrower. This variable is statistically 

significant at the 1 per cent level in each of the three 
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regressions using individual note data. In two of the 

three regressions, the wt" value exceeds seven. In two of 

the equations, the net worth of the borrower is the most 

important variable affecting the interest rate variable, as 

measured by the Beta coefficient. In the other case, it is 

one of the key variables. 

While the net worth variable is important in affect

ing interest rates in each of the regressions using indi

vidual note data, its importance varies considerably between 

the larger borrower and the smaller borrower. Consistent 

with the results of the regressions using weighted average 

data, the net worth variable appears to be more important 

in affecting the interest rate on loans to the larger bor

rowers than in affecting interest rates on loans to the 

smaller borrower. For example, the coefficient of the net 

worth variable in the regression equation for the larger 

borrower is larger than the coefficient for the data for 

the smaller borrower. 

Neither security nor purpose appears to be of sub

stantial importance in affecting the interest rate charged . 

on farm loans by Texas commercial banks, as revealed by the 

regressions using individual note data. These results are 

consistent with the results of the regressions using weighted 

average data. The security variable is statistically sig

nificant in none of the three regressions using individual 

note data. Moreover, the Beta value of the security 
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variable is one of the smallest of all of the variables 

in the regressions. 

The purpose variable also appears to be of limited 

significance in affecting interest rates on farm loans by 

Texas commercial banks, as revealed by the six regressions 

using individual note data. This variable is not signif

icant at either the 5 per cent or the 1 per cent level in 

any of the three regressions. Again, however, the lack of 

significance of this variable may reflect the crudeness by 

which the variable' is measured. 

As in the regressions using weighted average data, 

the variable designed to measure the efficiency of the banhte 

management, the expense variable, is statistically signifi

cant in most of the six regressions using individual note 

data. The expense variable is in the expected direction 

in each of the regressions. In addition, it is statistically 

significant in each of the three regressions. Moreover, as 

measured by the Beta coefficient, the expense variable is 

one of the more important of the nine independent variables. 

Consistent with the results using the weighted 

average data, the regressions using individual note data 

suggest that the expense variable is more important in 

affecting the interest rate charged to large borrowers than 

the interest rate charged to relatively small borrowers. 

For example, the coefficient of the expense variable is 

substantially greater for the loans to the larger borrowers 

than for the loans to the smaller borrowers. 
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The last Independent variable, the demand variable, 

is of the expected sign and is statistically significant at 

the 1 per cent level in each of the three regressions. 

This is somewhat surprising in view of the crudeness of the 

measurement of this variable. In terms of the Beta coeffi

cient, this variable is of moderate importance in almost all 

of the regressions. 

The results of the regressions using individual note 

data as presented above do not differ substantially in terms 

of conclusion from the regressions using weighted average 

data. The banking structure variable, the central focus of 

this study is of statistical significance in the regressions 

using both weighted average and individual loan data. In 

both cases, however, the banking structure variable is of 

little significance from the point of view of practical 

policy. There are, of course, differences between the 

results for individual loan data and weighted average data, 

but the differences are quite minor. The individual note 

data regressions appear to give somewhat more consistent 

results for testing the hypothesis that banking structure 

is more important in affecting loans to smaller borrowers 

than logins to larger borrowers. 

For the other variables, there are only relatively 

minor differences in the conclusions between the regressions 

using weighted average data and the regressions using indi

vidual note data. The most important difference appears 
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to be in the demand variable, which is generally not statis

tically significant in the regressions using weighted average 

data but is generally statistically significant in the re

gressions using individual loan data. The difference in the 

statistical significance of this variable, however, may 

reflect the difference in the number of observations more 

than the problem of weighting. 

While the conclusions of this study are generally 

unchanged between the use of the weighted average and indi

vidual loan data, the differences in the values of the 

regression coefficients are, in some cases, quite large. 

For example, the value of the regression coefficient for the 

expense variable is .0288 for the regression using individual 

note data, pooled regression, but for the pooled regression 

using the weighted average data, the regression coefficient 

for the expense variable is .1516. This is a striking 

difference between the two coefficients, a difference which 

may be quite important in some cases. 

It should be remembered that the amount of weight

ing bias introduced into the results in this study is rela

tively small since the comparisons are only between 

individual loan data and weighted average data for one 

bank. In many studies, the data are weighted for groups 

of banks and a number of communities. Prom these results, 

there is little doubt that the use of individual note data 

is the proper road to follow in future research. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

Summary 

The major purpose of this study has been to deter

mine if there is some empirical relationship between banking 

structure and the rates charged on farm loans by commercial 

banks in Texas. From economic theory, it would be expected 

that there would be an important relationship between these 

two variables; specifically, that rates charged on farm 

loans by commercial banks in Texas would be higher, other 

things equal, in more concentrated markets than in less 

concentrated markets. Measuring banking structure by the 

number of banks in a particular market, or by the alter

natives available to the borrower, it would be expected 

that interest rates charged by commercial banks in Texas 

would be higher the smaller the number of alternative 

sources for these loans. This then is the major hypothesis 

of this study. 

This subject is of crucial importance from both an 

academic viewpoint and a policy viewpoint, although, of 

course, the two viewpoints are closely related, since policy 

should be founded upon a validly tested hypothesis. From 

an academic viewpoint, a number of previous studies have 

attempted to empirically isolate the Impact of banking 
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structure on bank performance; specifically, a number of 

studies have attempted to relate banking structure and loan 

rates or rates paid on time and savings deposits. While 

the results of these studies are suggestive of a statis

tical relationship between banking structure and performance, 

many of the studies were defective in three important res

pects: (1) Many of the studies relating banking structure 

to bank performance used nonhomogeneous loan data; (2) many 

of the studies ignored regional differences in loan rates; 

(3) almost all of the studies used aggregated data, a 

method which apparently Introduces some bias into the 

results. For these reasons, it is difficult to accept the 

results of these studies for policy purposes. 

From a policy point of view, this study is of major 

significance. Each week economists at the various bank 

regulatory agencies are called upon to make decisions on 

the approval or disapproval of merger and holding company 

applications. These decisions usually turn upon the impact 

of the merger or holding company upon the banking structure 

of the market. Yet, without knowing the relationship be

tween changes in market structure and changes in bank per

formance, no rational decision can be made. 

It was clear that a number of variables besides 

banking structure affect loan rates. It was therefore 

decided to employ the statistical technique of multiple 

linear regression in order to capture best the relationship 



between banking market structure and. loan rates. While 

multiple regression has a number of limitations, it remains 

the best technique for analyzing the separate influences 

of a number of independent variables upon any particular 

dependent variable, as long as substantial multicollinearity 

does not exist. An examination of the correlation matrix 

involved in each of the regressions indicated that multi

collinearity was a relatively small problem. 

To avoid the problems involved in the previous 

studies, this analysis limited itself to one type of loan: 

loans to farmers. It also restricted the data to one 

section of the country: Texas. Finally, it tested the 

relationship between the variables as revealed by the mul

tiple regression for weighted average data of individual 

loans for each bank and for data from individual loans 

themselves. The basic data were obtained from the 1966 

Farm Loan Survey by the Federal Heserve System. 

In addition to the banking structure variables, a 

number of other independent variables were included in the 

regression equations. These other variables were the fol

lowing: The size of the loan, the maturity of the loan, 

whether the loan was secured or not, the net worth of the 

borrower, the purpose of the loan, whether the bank making 

the loan was experiencing a shortage of funds, whether the 

bank was a high or low cost firm, and allowing for changes 

in demand in the community. The interest rate variable, 
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the size of the loan, the maturity of the loan, the net 

worth of the borrower, the banking structure of the market, 

and the expense variable were converted into logarithms 

before the regressions were run. 

The data were separated into two groups before the 

regressions were run: (1) Those farmers with $10,000 and 

over in annual sales, and (2) those farmers with less than 

$10,000 in annual sales. This decision was made in order 

to test the hypothesis that banking structure has a more 

important influence on smaller borrowers, because of a lower 

elasticity of demand, than on larger borrowers, 

A total of 6 regressions were run. These 6 re

gressions were divided as follows: 3 regressions using 

weighted average data, using pooled data, using data for 

farmers with $10,000 and over in annual sales, and using 

data for farmers with less than $10,000 in annual sales; 

3 regressions with the same characteristics except that the 

data were from individual loans and were not weighted. 

In general, the signs of the coefficients of the 

regression equation were in agreement with expected results. 

While the coefficients of determination were less than had 

been expected (usually in the range of 0.30 to 0.40), the 

results were not particularly surprising in view of the 

rigidities in the underlying data. In each regression, the 

results of using data transformed into logarithm produced 

higher coefficients of multiple determination and also 

usually larger Bt" values of the regression coefficients. 
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The sign of the coefficient relating banking struc

ture to farm loan rates was in the expected direction in 

almost every case. In most cases, the coefficient was 

statistically significant, usually at the 1 per cent level. 

The consistency of these results suggests that there is a 

statistically significant relationship between bank market 

structure and the rates charged on farm loans by commercial 

banks in Texas* 

While the relationship between bank market struc

ture and farm loan rates is statistically significant, the 

coefficients of the regression are generally quite small. 

The small regression coefficient between bank market struc

ture and interest rates indicates that it would take a 

relatively large change in the number of banks to produce 

even a relatively small change in interest, rates. In most 

cases, an increase of 50 per cent in the number of banks in 

the market (this could be 3*5 banks since the mean number 

of banks in each market is about 7) would produce a decline 

in interest rates of less than 17 basis points, or no more 

than 2 per cent of the mean level of interest rates. Thus, 

from a practical policy point of view, while the statis

tical relationship between bank market structure and interest 

rates is interesting, it is of little policy significance. 

The evidence on the hypothesis that banking market 

structure has a more important influence on loan rates to 

relatively small borrowers than on loan rates to relatively 
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large borrowers is not conclusive. However, the evidence 

suggests that the hypothesis is correct, although the dif

ferential effect appears to be quite small. 

Of the remaining 8 independent variables, only two 

are of little or no importance: security and purpose. The 

fact that these variables are not generally significant may 

reflect the crudeness of their measurement rather than any 

real insignificance. In the case of the security variable, 

it should be kept in mind that the distinction made was 

only as to whether the loan was secured. No account was 

taken of the type of security offered. Also, for the 

purpose variable, the overwhelming proportion of the loans 

(about 80 per cent) were for current operating expenses. In 

both cases, however, the signs of the coefficients are gen

erally in the expected direction. The other variables vary 

in terms of their importance, of course, although they gen

erally are statistically significant at either the 1 per cent 

or the 5 per cent level. 

The size of the loan is usually statistically sig

nificant, although its importance varies greatly. The 

importance of loan size is generally quite great in affect

ing interest rates on loans to smaller borrowers while of 

much smaller importance in affecting loans to larger bor

rowers. The maturity variable also is of much greater 

significance in affecting loan rates to the smaller bor

rowers. Both of these findings are exactly what would be 
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expected. It would be expected that interest rates to 

small borrowers, on loans which are usually quite small, 

would be heavily affected by both the size of the loan, and 

to a lesser extent, by the maturity of the loans. 

The net worth variable is statistically significant 

in most of the regressions, and generally at the 1 per cent 

level. It is interesting to note that this variable is 

apparently more important in affecting loan rates to rela

tively large borrowers than loan rates to relatively small 

borrowers. It would be expected that on loans to relatively 

large borrowers, which are usually quite large, that the 

net worth variable would play an important part while on 

loans to smaller borrowers, which are generally smaller 

loans, the net worth variable would be of less significance. 

The scarolty variable gives mixed results, being 

statistically significant in some regressions but not in 

others. However, it Is generally important in affecting 

rates charged on the larger borrowers, which is exactly what 

would be expected. It would be expected that if a bank 

experienced a shortage of funds, that this shortage would 

be reflected in the large loans to the larger borrowers 

more than in the smaller loans to the smaller borrowers. 

The remaining two variables, expenses and demand, 

turn out to be generally significant. Both appear to have 

a more important influence on the loans to the larger bor

rowers. The expense variable Is of some importance for 
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this study in terms of its policy implication since a 

change in the number of banks will also influence the 

expense ratio since the change in the number of banks will 

also affect the average bank size. Since it is generally 

accepted that, at least for relatively small banks, eco

nomics of scale are quite important, any change in the size 

of banks will have an influence on the expense ratio, 

A comparison of Tables 1 through 3 with their 

counterparts, Tables 4-6, in which the only difference is 

the way in which some of the variables have been measured, 

is quite interesting. While the general results of the 

regressions would not be changed by using only weighted 

average data, many of the coefficients vary significantly 

between weighted average data and individual loan data, 

and the statistical significance of the regression coef

ficients changes in some cases from weighted average data 

to individual loan data. 

Conclusions 

This study has two major conclusions. The first 

relates to questions of public policy while the second 

relates to the implications of the study for future re

search efforts. Both are of substantial importance. 

The public policy conclusion of this study con

cerns the handling of merger and holding company applica

tions by the bank regulatory authorities. There are two 
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separate situations which must be dealt with In handling 

merger or holding company applications. The first situa

tion is one in which the merger or holding company appli

cation would create or tend to create a monopoly. The 

approval of this type of application is prohibited by law. 

The second situation, however, where competition would be 

adversely affected but the merger or holding company would 

not create or tend to create a monopoly, is much more dif

ficult to handle. 

It must, of course, be recognized that the conclu

sions of this study refer only to the interest rate charged 

on one particular type of bank loan. The study does not 

attempt to deal with a number of questions which are also 

relevant to policy, such as the optimum size of a commer

cial bank in a unit banking state, the minimum size for 

effective operation, or the impact of banking structure on 

performance variables such as Interest rates charged on 

other type of loans, Interest rates paid on time and savings 

deposits, service charged on demand deposits, or bank 

profitability. Within these limitations, however, the 

implication of this study for policy question is fairly 

clear. 

The basic conclusion of this study with respect to 

policy question is that, in relatively small communities in 

Texas, the mere fact that the merger or holding company 

would reduce competition by reducing the number of banking 
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alternatives Is not sufficient to deny the merger applica

tion in most cases. This is true for two reasons: (2) In 

all of the regressions, the relationship "between banking 

structure and Interest rates on farm loans, as revealed by 

the regression coefficient, was relatively small. In none 

of the regressions was a coefficient obtained which would 

indicate that a reduction in the number of banks by 50 per 

cent would increase the interest rates on farm loans by 

more than 15 basis points, and, in most cases, the Impact 

on interest rates would have been much smaller. (2) The 

coefficient relating the expense variable to the interest 

rate variable appeared to be quite significant. If there 

are significant economies of scale in banking, as many have 

suggested, then a reduction In the number of banks in a 

market area by a merger would increase the average size of 

the bank and hence lower their costs. It is quite possible 

that the Impact of the reduction in costs upon the interest 

rates charged on farm loans would be sufficient to offset 

the effect of greater competition. In fact, it is quite 

possible that interest rates could be lowered by allowing 

mergers in these markets, as the effects of economics of 

scale more than offset the effect of diminishing competition. 

This last supposition would, however, depend upon the 

extent of any economics of scale, which would have to be 

demonstrated by a separate study. 
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The question facing the bank regulatory authorities 

often is whether to allow a merger in a market which is 

already quite concentrated or, conversely, the question is 

whether to allow the entry of a new bank into the market, 

or to allow existing banks to grow without competition from 

new entry. The results of this study suggest that the bank 

regulatory authorities should not deny the merger applica

tion in the first case on the grounds of a diminution of 

competition. Nor should the regulatory authorities approve 

the entry of new banks on the grounds of stimulating com

petition. 

The second conclusion of this study is that future 

research in the area of relating banking structure to bank 

performance should use, whenever possible, individual note 

data rather than weighted merger data for a bank, for a city, 

or for a Standard Metropolitan Statistical Area. At the 

very least, future research efforts should use the most 

disaggregated data available. It is clear from this study 

that the coefficient of the regressions and also the sta

tistical significance change between individual note data 

and weighted average data. In this study, the differences 

between the coefficients and their statistical significance 

did not alter any of the major results. In many other 

cases, however, the results could be altered significantly. 

In any case, it is best to avoid the introduction of any 

unnecessary bias into these studies by use of weighted 

average data. 
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DESCRIPTION OP THE BANKS 

INCLUDED IN THE SAMPLE 

The purpose of this brief appendix is to acquaint the 

reader with some of the characteristics of the banks from which 

data were obtained for the regressions. The characteristics 

of these banks which are included in the discussion are the 

followings location, size, importance of farm loans, loan-

deposit ratios, and the relationship of total time and savings 

deposits to total deposits. It is hoped that some knowledge 

of the characteristics of the banks in the sample will in

crease the meaningfulness of the regression coefficients 

presented in Chapter IV. 

The banks were generally in communities of relatively-

small size, communities which are basically trade areas 

servicing the farmers in their immediate environment. Of 

the 87 banks in the survey, 5^ were located in communities 

with less than 10,000 population. Most of the remaining 33 

banks operated in communities of less than 25*000 population, 

although a few were in the major metropolitan areas of the 

state. It is important to point out that the market areas 

of the banks as estimated in the survey, are not coterminous 

with the towns in which the banks are located. Generally, 

the market areas overlapped a number of towns, with the 

result that the population of the areas served by the banks 

was considerably larger than the population of the town in 

which the bank was located. 
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In terms of geographical distribution throughout 

the state of Texas, the banks included in the sample were 

widely distributed. However, there were concentrations of 

banks in three areas: the Panhandle area, around Lubbock 

and Amarillo; north central Texas, to the north and west of 

the Dallas-Fort Worth area; and the south Texas area, to the 

south of San Antonio and Austin. To a considerable degree, 

of course, the distribution of the sample banks reflects 

the distribution of farming throughout the state. 

The banks Included in the sample were relatively 

small. It must be remembered, of course, that Texas is a 

unit banking state, a type of institutional framework which 

fosters large numbers of small banks. The largest bank 

included in the sample had total deposits as of year-end 

I965 of $325 million, while the smallest bank included in 

the sample had year-end I965 total deposits of about $1 mil

lion. Over 75 per cent of the banks had total deposits of 

between $5 million and $10 million. 

As would be expected, farm loans are very important 

to the banks which were included in the sample. For all of 

these banks as a whole, farm loans accounted for slightly 

over 50 per cent of their total loan portfolio. There was 

a wide variation, however, among banks in the importance of 

farm loans. For example, in a few banks farm loans accounted 

for over 90 per cent of total loans, while in a few other 

banks, farm loans accounted for less than 10 per cent of 

total loans. 
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Reflecting the fact that these banks are relatively 

small, the loan-deposit ratio for the group was fairly low. 

The mean loan-deposit ratio was about 55 per cent, while a 

number of the smallest banks had loan-deposit ratios of 

less than ^0 per cent. Surprisingly enough, however, a 

few banks had loan-deposit ratios of greater than 70 per cent, 

loan-deposit ratios which would place them in the area of 

the loan-deposit ratios of the very aggressive, large, city 

banks. 

Again reflecting the relatively small size of the 

banks in the sample, the mean ratio of total time and sav

ings deposits to total deposits was only 31.4- per cent as 

of year-end 1965. In some of the larger banks in Texas, the 

ratio of total time and savings deposits to total deposits 

is well over 50 per cent. Many of the smaller banks in 

Texas do not aggressively seek time and savings deposits. 

In fact, a few pay no interest on time and savings deposits 

and consequently have none of these types of deposits. 
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CORRELATION MATRIX 

Table 1 

Variable 
Variable 1 2 3 4 5 6 7 8 9 10 

1 1.00 -.47 .13 .01 -.46 -.02 .15 

CM C\ .
 

1 .28 .08 

2 1.00 .06 .11 .68 -.03 .11 .13 .05 .06 

3 1.00 .21 .01 .04 -.11 .04 .07 .05 

4 1.00 i .
 

o
 

.07 -.01 .0! -.05 0.05 

5 1.00 -.11 .05 .14 -.04 .04 

6 1.00 -.03 .09 -.03 -.08 

7 1.00 -.08 .11 .13 

8 1.00 -.02 .14 

9 1.00 .20 

10 1.00 

o 
\o 



CORRELATION MATRIX 

Table 2 

Variable 
Variable 1 2 3 4 5 6 7 8 9 10 

1 1.00 -.36 .05 .00 -.39 

O
 

.
 

1 .21 -.28 .39 .13 

2 1.00 .07 .14- .52 1 •
 
o
 

.17 .09 .01 -.03 

3 1.00 .25 .11 .13 
p-

\ o
 

.
 

i .14 -.01 -.02 

4 1.00 .01 -.04 .07 .12 i .
 

o
 

-o
 

.04 

5 1.00 .04 .07 .09 .15 -.02 

6 1.00 

O
 •
 I .08 

00 o
 

.
 

1 -.09 

7 1.00 -.06 .12 -.15 

8 1.00 i .
 

o
 

ON
 

.16 

9 1.00 .19 

10 
i 

1.00 
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Table 3 

Variable 
Variable 1 2 5 4 5 6 7 8 9 10 

1 1.00 -.38 

CM .
 .01 -.25 -.06 .14 -.37 .22 .06 

2 1.00 .18 .17 .27 .3.9 -.01 .23 .12 .16 

3 1.00 .16 -.06 -.06 -.23 i • O
 

.19 .15 

4 1.00 -.15 .18 -.09 -.13 -.03 -.14 

5 1.00 -.18 -.03 .23 .05 - .07 

6 1.00 .00 .11 .00 -.07 

7 1.00 i .
 

H
 

O
 

.10 -.10 

8 1.00 .02 .12 

9 1.00 .20 

10 1.00 



CORRELATION MATRIX 

Table 4 

Variable 
Variable 1 2 3 4 5 6 7 8 9 10 

1 1.00 -.36 .08 .02 -.42 -.04 -.05 -.27 .21 .08 

2 1.00 .10 .13 .60 .09 .16 .23 -.06 .10 

3 1.00 .15 

O
 
.
 

1 -.00 -.10 .00 

vo o
 

.
 

i .
 

o
 

4 1.00 -.14 .04 .04 -.06 .08 -.04 

5 1.00 .01 .10 .24 -.13 .06 

6 1.00 -.10 .04 .06 -.05 

7 1.00 -.13 .04 -.19 

8 1.00 -.15 .06 

9 1.00 .22 

10 1.00 



CORRELATION MATRIX 

Table 5 

Variable 
Variable 1 2 3 4 5 6 7 8 9 10 

1 1.00 -.36 .17 .07 -.47 -.09 .16 -.30 .27 .09 

2 1.00 .13 .17 .45 .14 -.02 .19 -.02 .14 

3 1.00 .19 -.07 -.01 -.06 .14 .00 -.14 

4 1.00 -.18 -.02 .08 -.10 .06 -.10 

5 1.00 .10 -.13 .25 -.13 .07 

6 1.00 -.10 .06 .04 .03 

7 1.00 -.29 .17 -.22 

8 1.00 -.14 .12 

9 1.00 .18 

10 1.00 



CORRELATION MATRIX 

Table 6 

Variable 
Variable 1 2 3 4 5 6 7 6 9 10 

1 1.00 -.25 .14 . -.04 -.27 -.06 -.02 -.22 .12 .14 

2 1.00 .14 .22 .31 .24 -.02 .22 -.00 .05 

3 1.00 .14 -.02 .04 
CM *

 

1 -.03 .12 -.03 

4 1.00 -.09 .09 -.01 .03 .10 .03 

5 1.00 .05 -.07 .18 .02 

0
 

.
 

1 

6 1.00 -.03 .06 .07 -.17 

7 1.00 .06 -.07 -.06 

8 1.00 -.12 

o
 

.
 

1 

9 1.00 .28 

10 1.00 



SELECTED BIBLIOGRAPHY 

Public Documents 

Federal Deposit Insurance Corporation. Annual Report. 1966. 

Books 

Alhadeff, David A. Monopoly and Competition in Banking. 
Los Angeles* University of California Press, 195^. 

. "Monopolistic Competition and Banking Markets," 
in Monopolistic Competition 'lheory: Studies in 
Impact. Essays In Honor of Edward H. Chamberlln. 
Edited by Robert E. Kuenne. New York: John Wiley, 
1967. 

Comptroller of the Currency. Studies in Banking Competition 
and the Banking Structure. Washington, D.C., 1966. 

Edwards, Franklin R. Concentration and Competition In Com
mercial Bankings A Statistical Study. Research 
Report number 26, Federal Reserve Bank of Boston, 
196̂ . 

Ezeklel, Mordecai and Fox, Karl A. Methods of Correlation 
and Regression Analysis. New York: John Wiley, 
1965. 

Mote, Larry. "Bank Structure and Competition: Ihe Weight 
of the Evidence and Implications for Further Re
search," Bank Structure and Competition. A Summary 
of Discussion and Selected Papers Presented at a 
Conference at the Federal Reserve Bank of Chicago, 
March 16-17, 1967. 

Shull, Bernard. "Commercial Banks as Multi-Product Price 
Discriminating Firms," Banking and Monetary Studies. 
Edited by Deane Carson. Home wood, Illinois: Richard 
D. Irwin, 1963. 

115 



116 

Periodicals 

Chandler, Lester, "Monopolistic Elements in Commercial 
Banking," Journal of Political Economy (February 
1938). 

"Changes in Commercial Banking Structure," Federal Reserve 
Bulletin (September 1963). 

Edwards, Franklin R. "Concentration in Commercial Banking 
and Its Effects on Business Loan Rates," The Review 
of Economics and Statistics (August 1964-). 

. "The Banking Competition Controversy." The 
National Banking Review (September 1965). 

Flechsig, Theodore. "The Effects of Concentration on Bank 
Loan Rates," Journal of Finance (May 1965). 

Grady, J. C. "Agricultural Loans in the Eleventh District," 
Business Review of the Federal Reserve Bank of 
Dallas (July 1967)• 

Guttentag, Jack M. and Herman, Edward S. "Banking Structure 
and Performance," The Bulletin of the C. J. Devine 
Institute of Finance. New York University: Grad
uate School of Business Administration, No. 4*1/̂ 3 
(February 1967). 

Hall, Marshall and Tideman, Nlcolous. "Measures of Concen
tration, " Journal of the American Statistical 
Association (March 1967). 

Kaufman, George G. "Bank Market Structure and Performance: 
The Evidence from Iowa," Southern Economic Journal 
(April 1966). 

Melechar, Emanual. "Bank Financing of Agriculture," Federal 
Reserve Bulletin (June 1967)* 

Meyer, Paul A. "Price Discrimination, Regional Loan Rates, 
and the Structure of the Banking Industry," Journal 
of Finance (March 1967). 

Phillips, Almarin. "Market Concentration and Interest Rates, 
Federal Reserve Bulletin (June 1967). 

Schweiger, Irving and McGee, John S. "Chicago Banking," 
The Journal of Business (July 1961). 



117 

Unpublished Material 

Results of the 1966 Federal Reserve Survey of Farm Loan 
Rates. Archives of the Federal Reserve Bank of 
Dallas. 


