
Costs of Financial Intermediation Under Regulations: 

Commercial Banks and Development Banks 

Carlos E. Cuevas 

September 1984 

Agricultural Finance Program 
Dept. of Agricultural Economics and Rural Sociology 

The Ohio State University 
2120 Fyffe Road 

Columbus, Ohio 43210 



Contents 

Page 

1 . Introduction . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
2 . A Translog Cost Function . . . . . . . . . . . . . . . . . . . .  3 

. . . . . . . . . . . . . . . . . . . . . .  3 . Effects of Regulation 7 

. . . . . . . . . . . . . . . . . . . . . . .  4 . DataandEstimation 11 

5 . Intermediation Costs: Summary of Findings and Contrasts . . . .  14 
6 . Economies of Scale. Cost Complementarities. and Factor 

Substitution . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . .  7 . Interest-Rate Regulations and Lenders' Intermediation Costs 27 

8 . Loan Targeting and Lenders' Intermediation Costs in the 
Development Bank . . . . . . . . . . . . . . . . . . . . . . . .  31 

9 . Summaryand Conclusions . . . . . . . . . . . . . . . . . . . . .  34 
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42 

Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44 



Table 

List of Tables 

Page 

1. Lender's Intermediation Costs: Lending Costs and Costs of 
Mobilizing Deposits. Summary of Findings for the 
Development Bank and the Private Bank . . . . . . . . . . . .  15 

2. Estimated Values of Partial and Overall Economies of Scale 
(ES), at the Sample b a n s  and at Different Branch-Sizes. 
Development Bank and Private Bank . . . . . . . . . . . . . .  22 

3 .  Cost Complementarities in Production (Economies of Scope), 
Elasticities of Factor Substitution, and Price-Elasticities 
of Demand for Factors of Production, Derived from Cost- . . .  Function Estimates. Development Bank and Private Bank. 25 

4 .  Effects of Interest-Rate Regulations on Lenders' 
Intermediation Costs: Estimated Parameters of the Real- 
Deposit Rate, and the Real Lending-Rate in Different 
Equations. Cost-system Estimates for the Development Bank 
and the Private Bank. . . . . . . . . . . . . . . . . . . . .  28 

5. Effects of Loan-Targeting on the Intermediation Costs of the 
Development Bank: Estimated Coefficients for Different 
Sources of Funds. . . . . . . . . . . . . . . . . . . . . . .  33 

Appendix 

A.1 Development Bank: Estimated Parameters of the Cost Function 
Including Loan-Size an Deposit-Size Effects. System 
Estimation with Two Output Definitions. . . . . . . . . . . .  45 

A.2 Private Bank: Estimated Parameters of the Cost Functions, 
Including Deposit-Size Effects. Single Equation versus 
System Estimation . . . . . . . . . . . . . . . . . . . . . .  46 

A.3 Development Bank: Estimated Parameters of the Cost Function. 
Output Defined as Value of Loans (ql) and Deposit Balances . . . . . . .  (q2). Single Equation versus System Estimation 47 

A.4 Private Bank: Estimated Parameters of the Cost Function, 
Single Equation versus System Estimation. . . . . . . . . . .  48 



Costs of Financial Intermediation Under Regulations: 
Comercial Banks and Development Banks 

Carlos E. Cuevas* 

1. Introduction 

Knowledge of the characteristics of the production technology of 

financial institutions is essential for the analysis of market structure 

and institutional performance. Many regulatory and managerial decisions 

are based on specific assumptions about economies of scale and other 

features of the cost-output relationships prevailing in these institu- 

tions. Consequently, in recent years several studies on the banking 

system of the U.S. and other developed economies have been concerned 

with the technological features of financial institutions, particularly 

with the measurement of scale economies and cost complementarities in 

the production of financial services However, very few attempts have 

been made to analyze these cost-output relationships in financial insti- 

tutions operating in less-developed countries. In these countries, a 

substantial degree of regulation usually prevails thus making the 

knowledge o f  the production structure of financial institutions even 

more important, in order to assess the likely consequences of regulatory 

decisions. 

Studies on development banks in less-developed countries by Gheen, 

and Nyanin, have provided very limited insights into the characteristics 

of the cost structure and underlying technology of these institutions, 

due to the choice of very restrictive functional forms for the cost 

* I wish to acknowledge the support and encouragement of Professors 
Douglas H. Graham and Dale W Adams of the Department of Agricultural 
Economics, Ohio State University. 

1/ See for example, Benston, Hanweck and Humphrey; Mullineaux; Murray - 
arid White; Panzar and Willig (1977). For a review of the pre-1970 
literature, see Benston. 
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function. In general, the use of Cobb-Douglas or CES specifications 

implies the adoption of highly restrictive assumptions about the tech- 

nology utilized by financial intermediaries. Under these specifica- 

tions, scale economies are forced to remain constant, regardless of the 

output level, therefore the corresponding average cost curves are either 

downward or upward sloping throughout the entire output domain. In 

other vords, under these constrained functional forms, the existence of 

U-shaped average cost curves is ruled out a priori. 

In this paper, a translog cost function is utilized to analyze the 

cost-output relationships and production technology of the National 

Agricultural Development Bank and a large private bank in Honduras. 

Emphasis is placed on the measurement of costs of financial inter- 

mediation. This cost function approach also allows the measurement of 

scale economies and the assessment of cost complementarities (economies 

of scope) in the provision of banking services. In addition, the 

effects that financial regulations have on the costs of intermediation 

are analyzed. 

The translog functional form has been used in a number of recent 

studies of scale economies and economies of scope in banking./ The 

main advantage of this functional form is its flexibility with respect 

to the characteristics of the underlying technology. Many assumptions 

imposed by other functional forms, such as homogeneity or unitary 

elasticity of factor-substitution, become testable hypotheses under the 

translog specification. The use of this functional form is specially 

2/ Benston, Hanweck and Humphrey; Benston, Berger, Hanweck and Humphrey; - 
Murray and White. 
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pertinent in multi-output production, as is the case of financial insti- 

tutions producing at least two different outputs, loans and deposit 

3 1 services, in varying proportions.- 

The following section presents the model utilized in this paper and 

its main properties. The introduction of regulation indicators in the 

cost function is discussed in Section 3. Data and estimation procedures 

are described in Section 4. Results are presented in Sections 5 through 

8. The final section summarizes the main findings of the study. 

2. A Translog Cost Function 

Cost minimization subject to a production constraint yields a cost 

function that depends on output levels and factor prices. In the two- 

output, two-input case, this implicit function can be written as: 

f(q1~q2,P1~~z)s 

where, qi = quantity of ith output 

q1 : loans, q2 : deposits 

j 
: price of jth input 

p1 : salaries and wages, p2 : price of capital services. 

The translog cost function is essentially a second-order approxima- 

tion to an arbitrary cost function. It is quadratic in the logarithms 

of output quantities and input prices, and linear in the parameters. 

For two outputs and two inputs, the translog function is written as 

follows : 

3/  For a more detailed characterization of the translog function see - 
Binswanger; Christensen, Jorgenson, and Lau; Ray. 
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1 2 InC = a + a lnq + a21nq2 + Bllnpl + B21np2 + - y (lnql) + 
0 1 1  2 11 

+ 6 lnp lnp + n lnq lnp 
12 1 2 11 1 1 

+ n 121nq lnp 
1 2  

+ nZllnq lnp + 
2 1 

+ n lnq lnp . 
22 2 2 

The cost-share equations for the two factor inputs derive from 

equation (2) as: 

S = B  + C 6  lnp + C n  lnq 
j j h j h h  i i j  1' j,h = 192, 

i = 1,2, 

where S denotes the cost share of factor j, 
1 

S = 
* alnc A*-. 

J C  2 lnp 
j 

Cost function (2) should be homogenous of degree one in input 

prices. This condition imposes a set of restrictions on the parameters 

of equation (2) that is also consistent with the requirement that the 

sum of the cost shares (3) must equal one: 

Several properties of the cost structure and the underlying produc- 

tion function can be investigated using the translog cost function 

defined in equation (2). These properties are summarized below. 

Economies of Scale 

Overall economies of scale, ES, are defined as the percentage 

change in cost when all outputs increase by a common factor, A .  'In 

equation (2), scale economies are measured as: 



Nore that scale economies are a function of the output levels, 

q1 and q2, therefore the ES measure is not invariant to scale and is 

dependent on the output mix. If ES is less than 1, there are economies 

of scale since costs increase proportionately less than output. Values 

of ES equal to or greater than 1 imply constant returns or diseconomies 

of scale respectively. Partial economies of scale, ESi, and marginal 

costs of each output, MCI, can be computed from equation (2) as: 

ESi = - 'Inc , and 
a mi 

Ci 
KCi = - (Bi + Yiilnqi + Yiklnqk), (5) 

41 

where, Ci is the proportion of total costs C attributed to output i. It 

is computed as C = g C, where g = (ES /ES) is the output- 
i i i i 

cost-share, evaluated at the specific levels of both outputs 

4 / and all other variables involved in the cost function,- 

B = a  + E n  l n p .  
i i j i j  j 

Cost Complementarities (Economies of Scope) -- -- - - 
Cost complementarities exist in multi-output production when the 

marginal cost of producing one output declines with increases in produc- 

5 / tion of another output,- i.e., cost complementarity exist if: 

41 See Cuevas for a discussion of the cost-attribution problem when - 
there is joint production. 

5/ Murray and White refer to this relationship as "economies of scope". - 
However, Benston, Berger, Hanweck and Humphrey give a more strict 
definition for the concept of economies of scope. See also Panzar 
and Willig (1981). 



This condition can be expressed in terms of the logarithms of the 

variables ae : 

Since C, q q are all positive, the sign of this second deriva- 
i' k 

tive ie determined by the expression in parenthesis. Murray and White 

indicate that in terms of the parameters of the cost function, a 

necessary condition for the existence of cost complementarity between 

loans and deposits is: 

Elasticity of Substitution and Elasticities of Input Demand 

Uzawa has shown that the Allen partial elasticity of substitution 

between factors of production, 
jh' 

can be written in terms of the 

(dual) cost function as: 
,. 

This expression can be transformed and expressed in terms of the parame- 

ters of the translog cost function (2) and the factor shares (S ), so 
1 

that the Allen partial elasticities of substitution can be computed as: 

j,h = 1,2 . (9) 

In addition, the price elasticities of demand for inputs, 
ejh* Can be 

obtained using the estimated values of U and the factor shares (see 
i l 

Binswanger) . 



It is clear from (9) that if all 6 = 0, then the elasticities of 
j h 

substitution are independent of factor prices, and equal to one for 

j 4 h. 

3. Effects of Regulation 

Regulation-related variables are introduced in the cost function 

(2) by assuming that the total demand for every factor of production Xi, 

can be decomposed into two parts: (a) Xil, which corres~onds to the 

level of xi consistent with an unregulated environment; and (b), Xi*, an 

additional quantity or a differential skill that is required by existing 

regulations. Examples of these are additional personnel or special 

mechanisms devised to provide customer services that compensate for 

deposit-rate ceilings, and teams hired and trained to deal with specific 

project funds and clientele. Also, additional accounting and record- 

keeping personnel become necessary to comply with the reporting require- 

ments of special credit programs. Finally, in the case of public 

lending institutions there are usually expanded personnel costs of 

featherbedded employment within the institution and additional workload 

(1.e. costs) of the existing staff associated with servicing political- 

patronage clients. The two most important financial regulations in 

Honduras are briefly discussed below. 

Interest-Rate Ceilings 

Interest-rate regulations include ceilings on deposit rates and 

restrictions on lending rates. Restrictions on the level of deposit 

rate create costs of regulation-avoidance in order to compete for 



deposit mobilization. Therefore, an increase in the real deposit-rate 

should induce the substitution of explicit interest for implicit premia 

to depositors, thus decreasing the administrative costs of mobilizing 

deposits. Constraints on the interest rates that can be charged on 

loans generate costs of implementing loan procedures that allow lenders 

to discriminate among borrowers. The higher the ceiling on the lending 

rate, the more flexible and less constrained are these lending opera- 

tions. Again, explicit interest charges can take the place of implicit 

charges, and lenders' costs can be reduced through the adoption of less- 

complicated loan procedures. This effect will not only reduce lenders' 

costs but will also benefit borrowers since transaction costs associated 

with borrowing will be reduced as well. 

Proxy variables for the effects of interest-rate regulations are . 
the ex-post real deposit rate (d - p), and the ex-post real lending rate 

(1 - p), where d is the statutory deposit rate, 1 is the interest-rate . 
ceiling on loans, and p is the rate of inflation. The relevant 

expression that wlll be included in the cost function can be written as: 

X1(d-6) + h 2 ( ~ - h  (11) . 
where, d, p, and O have been defined above. The foregoing discussion 

about the effects of interest-rate regulations indicates that the signs 

of X 1  and A 2  should be negative. 

Loan Targeting and Special Credit Projects 

The most important financial intermediary dealing with targeted 

funds and special credit projects in Honduras throughout the period con- 

sidered in this study (1971-1982) has been the National Agricultural 
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Development Bank (BANADESA). Only recently have some private banks par- 

ticipated in externally-funded projects sponsored by the World Bank, and 

to a lesser extent by the U.S. Agency for International Development 

(USAID). Therefore, the analysis of the effects of loan-targeting on 

intermediation costs concentrates on the development bank. 

Targeted funds and special credit projects have a direct effect on 

lenders' costs due to the additional accounting and record-keeping per- 

sonnel and materials necessary to comply with the reporting requirements 

of these programs. Typical sources of targeted funds in Honduras are 

the central bank, and donor agencies. Central-bank funds correspond 

mainly to crop-specific lines of credit designed to provide short-term 

financing to small and medium-size farms. Foreign funds usually come in 

the form of special projects targeted to specific activities, and tend 

to include a larger proportion of long-term loans. In what follows, the 

term "external funds" will be used to refer to both central-bank and 

foreign funds. The other, non-targeted, source of funds for BANADESA 

are demand, savings and time deposits from public-sector institutions, 

and from the public at large. 

It is hypothesized that the effect of targeted funds on costs in 

the development bank includes a "ratchet" effect. That is, the 

increased level of costs growing out of a new credit project contracted 

by the bank does not decline to the previously existing cost level once 

the loan funds have been disbursed to the ultimate borrowers. 

Additional resources are employed or purchased at the beginning of the 

project in order to comply with the project's targeting requirements, 



but  t h e s e  r e sou rces  a r e  not l a id-of f  o r  s o l d  once t h e  funds a r e  d i s -  

bursed. The c o s t  func t ion  w i l l  t h u s  i n c o r p o r a t e  a  s e t  of v a r i a b l e s  t h a t  

c a p t u r e  t h e  e f f e c t  of t a r g e t e d  funds under t h i s  " r a t c h e t "  e f f e c t  

hypothes i s .  Three i n d i c a t o r  v a r i a b l e s  ( s ~ ,  i a1 ,2 ,3)  a r e  de f ined  t o  

account  f o r  t h e  e f f e c t  of t h e  t h r e e  d i f f e r e n t  sou rces  of funds: depo- 

s i ts ,  c e n t r a l  bank, and f o r e i g n  funds.  I n  o rde r  t o  c a p t u r e  t h e  

i n f l u e n c e  of t a r g e t e d  funds under t h e  " r a t c h e t "  e f f e c t  hypo thes i s ,  S i ' s  

a r e  d e f i n e d  s o  t h a t  Si > 0 i f  t h e  va lue  of funds coming from sou rce  i 

has  i nc reased  over t h e  l e v e l  observed i n  t h e  prev ious  yea r ,  o therwise  

Si = 0. S p e c i f i c a l l y ,  t h e  va lue  of Si i n  year  t (S i t )  w i l l  fo l low a  

three-point  d i s t r i b u t i o n ,  such t h a t :  

Sit  = 0,  i f  A i t  I. 0 

Sit = 2, if (1 /2)  Ai tm < A i t  5 A i t m ,  

where, A i t  s t a n d s  f o r  t h e  d i f f e r e n c e  between t h e  amount of funds coming 

from sou rce  i i n  year  t ,  and t h e  amount of t he se  funds i n  

year  t-1, 

* i t m  is t h e  maximum va lue  of t h i s  d i f f e r e n c e  observed over t h e  

per iod  covered by t h e  d a t a  (1971-1982). 

A combined v a r i a b l e ,  S23 is s i m i l a r l y  de f ined  t o  account f o r  t h e  

e f f e c t  of a l l  e x t e r n a l  funds combined (cen t ra l -bank  and f o r e i g n  funds 

t oge the r ) .  The " r a t c h e t  e f f e c t "  hypothes i s  imp l i e s  t h a t  a  p o s i t i v e  s i g n  

is expected i n  t h e  c o e f f i c i e n t s  of t h e  Si v a r i a b l e s  t h a t  cap tu re  t h e  

e f f e c t s  of t a r g e t e d  funds,  i .e . ,  central-bank and f o r e i g n  funds.  The 

e s t ima t ion  w i l l  cons ide r  t h e  p o s s t b i L t t y  t h a t  t h e s e  e f f e c t s  may be 

lagged,  p a r t i c u l a r l y  f o r  foreign-donor funds,  s i n c e  t h i s  source  of 
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funding is often in the form of special projects with delayed period of 

disbursement and expenditures. Consequently, external funds combined, 

and foreign funds alone are also specified with a one-year lag, to cap- 

ture the lagged effect increases in these sources of funds are likely to 

have on costs. 

Summarizing, the set of indicator variables that will enter the 

cost function to address the issue of loan-targeting can be written as: 

or alternatively: 

where, si's have been defined above and mi's are the corresponding 
parameters. 

The variables S2 and SZ3 are also included with a one-year lag in 

various regressions. 

4. Data and Estimation 

The estimation of the cost function draws upon two separate data 

sets. The first data base corresponds to 28 branches of the National 

Agricultural Development Bank (BANADESA) over the 12-year period 1971 

through 1982. This bank is referred as the "development bank". The 

second data set was obtained from the largest private commercial bank of . 
the country (Banco Atlantida), that will be referred to as the "private 

bank". This bank has a network of over 50 agencies and offices 

throughout the country, that is organized into 16 main branches with 

independent accounting records. The same 12-year period (1971-82) is 

covered by this data set. Data were gathered through the Economic 

Studies departments of both banks, and in many cases directly from the 
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branches.  F inanc i a l - s ec to r  and national-income v a r i a b l e s  were recorded 

from Cen t r a l  Bank p u b l i c a t i o n s .  

A l l  v a r i a b l e s  have been expressed i n  r e a l  terms ( l empi ra s  of 1966) 

u s ing  t h e  coun t ry ' s  i m p l i c i t  GDP d e f l a t o r .  Va r i ab l e  d e f i n i t i o n s  a r e  

b r i e f l y  o u t l i n e d  below. 

( a )  Costs: t o t a l  non- f inanc ia l  o p e r a t i n g  expenses ,  n e t  of d e p r e c i a t i o n  

and p rov i s ions  f o r  bad deb t .  The sou rces  of t h e s e  d a t a  i n  both banks 

were t h e  revenue-expenditure s t a t emen t s  of t h e  branches ,  produced by t h e  

account ing  d i v i s i o n s .  

(b )  Outputs:  t o t a l  va lue  of l oans  ( q l ) ,  and t o t a l  amount of d e p o s i t  

ba lances  (q2) .  The d e f i n i t i o n  of bank ou tpu t  has  been a  matter of 

con t rove r sy  i n  t h e  r e c e n t  l i t e r a t u r e 3  A l t e r n a t i v e  d e f i n i t i o n s  t o  t h e  

one u t i l i z e d  he re  a r e :  ( I )  t h e  number of l oans ,  and the  number of depo- 

s i t  accounts  ( a s  s e p a r a t e  o u t p u t s ) ,  and ( i i )  an index of aggrega te  out- 

put  i nc lud ing  loans  and d e p o s i t s .  P re l imina ry  r e g r e s s i o n s  on t h e  d a t a  

showed t h a t  t h e  d e f i n i t i o n  of va lue  of l oans ,  and d e p o s i t  ba lances  a s  

s e p a r a t e  o u t p u t s  provided c o n s i s t e n t l y  b e t t e r  f i t s  than  any of t h e  

a l t e r n a t i v e  d e f i n i t i o n s .  This  d e f i n i t i o n  vas  t h e r e f o r e  chosen on t h i s  

b a s i s .  

( c )  Fac tor  P r i c e s .  Two f a c t o r s  a r e  cons idered  here :  l a b o r ,  and c a p i t a l  

goods. The p r i c e  of l a b o r  s e r v i c e s  ( P ~ )  i s  measured a s  t o t a l  personnel  

c o s t s  i nc lud ing  b e n e f i t s  and s o c i a l  s e c u r i t y  payments d iv ided  by t h e  

t o t a l  number of employees. A u n i t  p r i c e  of c a p i t a l  s e r v i c e s  (p2)  i s  

proxied by the  r a t i o  of d e p r e c i a t i o n  p l u s  r e n t s  paid over  the  t o t a l  

va lue  of l oans  p l u s  depos i t  ba lances .  This  proxy was found p o s i t i v e l y  

6/ See Cuevas f o r  a  d i s c u s s i o n  of t he se  d e f i n i t i o n s .  - 
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(and s i g n i f i c a n t l y )  c o r r e l a t e d  w i th  t h e  i m p l i c i t  d e f l a t o r  of g r o s s  

domest ic  c a p i t a l  formation Ln t h e  n a t i o n a l  accounts .  A p o s t e r i o r i  sup- 

p o r t  f o r  t h i s  proxy e e l e c t i o n  i s  the  f a c t  t h a t  t h e  f a c t o r - p r i c e  homoge- 

n e i t y  cond i t i on  is met i n  a l l  ( u n r e s t r i c t e d )  e s t i m a t i o n s  of t h e  c o s t  

func t ion .  

(d )  Loan S i z e  (LS) and Deposi t  S i z e  (DS). These v a r i a b l e s  a r e  included 

i n  t h e  model t o  account  f o r  t h e  he t e rogene i ty  of l oans  and d e p o s i t  t r an -  

s a c t i o n s .  They a r e  inc luded  i n  t h e  c o s t  func t ton  ( 2 )  i n  i n t e r a c t i v e  

form wi th  t h e  ou tpu t  l e v e l s :  

8 l lnqllnLS + 8 21nq21nDS. 

I n  t h i s  way, both t h e  scale-economies i n d i c a t o r  and the  marginal  c o s t s  

of p roduct ion  become dependent on t h e  average s i z e  of loans  and depo- 

s i t s .  Since t h e  number of l oans  was not  a v a i l a b l e  i n  t h e  p r i v a t e  bank, 

l o a n  s i z e  could no t  be computed f o r  t h i s  bank. 

( e )  Real depos i t - r a t e  and r e a l  l ending- ra te .  The nominal d e p o s i t  r a t e  

( d )  was c a l c u l a t e d  a s  t he  a r i t h m e t i c  mean of a l l  d e p o s i t - r a t e  c e i l i n g s  

e s t a b l i s h e d  by the  c e n t r a l  bank. The r e a l  d e p o s i t  r a t e  i s  obta ined  by . 
s u b s t r a c t i n g  t h e  i n f l a t i o n  r a t e  p  from t h e  nominal d e p o s i t  r a t e .  The 

r e a l  l ending  r a t e  i s  proxied s u b s t r a c t i n g  t h e  i n f l a t i o n  r a t e  from the  

o v e r a l l  c e i l i n g  e s t a b l i s h e d  f o r  t h e  nominal i n t e r e s t  r a t e  on loans ,  t .  

The r a t e  of i n f l a t i o n  i s  c a l c u l a t e d  a s  t h e  12-month v a r i a t i o n  i n  t h e  

i m p l i c i t  GDP d e f l a t o r .  

Es t ima t ion  of t h e  t r a n s l o g  c o s t  func t ion  (2 )  was undertaken inde- 

pendent ly  f o r  t h e  two banks, bo th  a s  a  s i n g l e  equa t ion  (by OLS), and a s  

a  c o s t  system wi th  t h e  cos t - share  equa t ions  (3 ) .  Since c o s t  s h a r e s  must 

add t o  1, one of t he se  equa t ions  i s  redundant and t h e r e f o r e  i s  dropped 
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from the system. The remaining equations in the system, the cost func- 

tion and the labor-share equation, are seemingly unrelated and the esti- 

mation of this two-equation system utilizes a generalized-least-squares 

procedure. Joint estimation of the cost system should improve the effi- 

ciency of the parameter estimates. However, Benston, Hanweck and 

Humphrey argue that these gains in efficiency are relatively small and 

undertake their estimations using OLS on the cost function above. As 

will be shown later, aside from efficiency gains, there may be important 

differences in the magnitude of the estimated parameters resulting from 

different estimation procedures. As a consequence, the scale-economies 

measure (and other parameters) will differ depending on the estimation 

technique. 

5 .  Intermediation Costs: Summary of Findings and Contrasts 

A summary of some of the estimated costs of intermediation of the 

development bank and the private bank is shown in table 1. These 

results are based on the cost-system estimates reported in the Appendix, 

tables A . 1  and A.2. The gains in efficiency due to the adoption of a 

systeq-estimation procedure were very clear in the development bank. 

However, they appeared less important in the private bank where multi- 

collinearity was very high. Rows 1 and 2 of table 1 indicate the 

distribution of total intermediati.on costs in each bank between lending 

costs (row I), and costs of mobilizing deposits (row 2). Rows 3 and 4 

show the average and marginal costs of lending on a per-lempira basis, 

while rows 5 and 6 report the corresponding average and marginal costs 

figures for the costs of deposit mobilization. Finally, overall 



Table 1. Lender's Intermediation Costs: Lending Costs and 
Costs of Mobilizing Deposits. Summary of FindLngs 
for the Development Bank and the Private Bank. 

Development Private 
Bank Bank 

Cost Concept ( % >  ( % I  

1. Share of Lending Costs in 
Total Intermediation Costs 71.1 28.3 

2 .  Share of Deposit-Mobilization 
Costs in Total Intermediation 
Costs 28 .9  

Costs of Lending 

3. Average Costs 

4 .  Marginal Costs 

Costs of Mobilizing Deposits - . - -  

5. Average Costs 

6. Marginal Costs 

Overall Lender's 
Intermediation Cost&/ 
--------.a - - - 

7. Average Costs 18 -80 8.72 

8. Marginal Costs 10.36 8.40 

Source: Results of cost-systes estimations, table A.l (model 2) 
and table A.2 (model 2) in the Appendix, evaluated at 
geometric means of the variables in the models. 

a/ Lending Costs + Costs of Deposit Mobilization - 



16 

intermediation costs (lending costs plus depositlnobilization costs) are 

reported in rows 7 and 8 of table 1. 

The first important contrast between the two banks is shown in rows 

1 and 2 of table 1. Over 70% of the development-bank's costs of inter- 

mediation correspond to lending activities, whereas only 29% of its 

costs are attributed to the administration of deposit accounts. The 

opposite is true for the private bank, where only 28% of the costs are 

associated with lending, while 72% of the bank's total intermediation 

costs are related to deposit mobilization. This acute contrast reflects 

the development-bank's greater reliance on foreign funds and special 

rediscount lines from the central bank, as compared to the private bank 

which relies more heavily upon financial resources mobilized from the 

general public. 

Over the period under analysis (1971-1982), an average of 51% of 

the loan-portfolio of the development bank was funded through foreign 

funds or central-bank rediscount lines. Furthermore, these external 

(non-deposit) sources of funds have grown in relative importance with 

respect to the loan-portfolio from a 44%-average In the period 1971-1974 

to a 57%-average in the period 1979-1982. Consequently, the proportion 

of the total value of new loans funded through deposit mobilization 

decreased from an average of 56% in the period 1971-1974, to a 

43%-average in the last four years of the series. On the other hand, 

the private bank has relied primarily upon deposits mobilized from the 

general public to finance its loan portfolio. This bank's access to 

rediscount lines at the central bank has been limited, and only recently 

has it engaged in foreign-funded special credit projects. In 1981, a 
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representative year according to bank officials, 91% of the loan port- 

folio was funded with own deposits, almost 7% came from central-bank 

rediscount funds, and a little over 1% from foreign funds (primarily 

World Bank projects). This sharp contrast in the composition of the 

banks' liabilities has a counterpart in the allocation of real resources 

in each bank, that is reflected in the participation of lending and 

deposit activities in total intermediation costs. 

Costs of lending show a second striking contrast between the two 

banks. The estimated average costs of lending are 10% for the develop- 

ment bank, three times as high as those estimated for the private bank 

(3.39%). The marginal costs of lending are 4.5 times larger in the 

development bank (7.6%) than in the private bank (1.7%). This is again 

reflecting the differences in the sources of funds with which the banks 

operate. The greater reliance on external funds by the development bank 

implies the acceptance of loan-targets imposed by foreign donors, inter- 

national lenders, and/or the government. These targets typically imply 

servicing a more risky and numerous clientele, and a high incidence of 

relatively small loans. Also, targeted funds are accompanied by moni- 

toring, supervision, and reporting requirements that force the institu- 

tion to maintain a more centralized operation, and a heavier incidence 

of supervisory and record-keeping resources, than would be the case in 

the absence of these targeting requirements. 

It is important to note that the cost estimates reported in table 1 

do not include provisions for bad debts, thus representing a lower-bound 

estimate for the operational spread that these institutions would 

require in order not to suffer operational losses. In this sense, the 
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results obtained for the development bank are particularly striking, 

especially when comparing these results with the margins contemplated in 

credit projects funded by external agencies or the central bank. These 

funding sources usually allow only 3 to 4 percentage points to cover the 

administrative costs associated with the on-lending of their funds. 

Thus, to operate with these special lines of credit the development bank 

experiences an operational loss of over 6X, assuming that all loans are 

fully repaid. 

The foregoing results highlight the existence of a policy incon- 

sistency, in the sense that external donors and/or the government impose 

on the development bank costly loan-targets without appropriate support 

to service these target-groups. The costs of servicing a more risky, 

more numerous, and more costly clientele, for which the institution is 

reimbursed only at a margin of 3 or 4 percentage points, seriously 

compromise the financial viability of the institution. It is 

interesting to note that the usual 3-4% margin is closer to the average 

lending costs observed in efficient private commercial banks like the 

one under study here, than to the average lending costs observed in the 

development bank. However, as it has been documented elsewhere, the 

average cost of lending for the private bank increases substantially 

when dealing with foreign-funded credit projects (Graham and Cuevas). 

The average cost of agricultural loans made by the private bank with 

World Bank funds has been estimated at 8.4% ignoring default risks, a 

Eigure that exceeds by Ear the 4%-spread allowed in these credit pro- 

jects Eor loan-administration costs. 
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The average costs of mobilizing deposits are also higher in the 

development bank as compared to the private bank (row 5 in table 1). 

However, marginal costs of deposit-mobilization show the opposite pat- 

tern, they are lower in the development bank than in the private bank 

(row 6 in table 1). Note also that the private bank has gone beyond the 

minimum average cost level in its deposit activity, since the marginal 

costs of deposit-mobilization appears higher than the corresponding 

average cost. That is, this bank has reached a point of decreasing 

returns to further expansions of the depositqobilization activity, 

unless this expansion relies upon increasingly large average deposit- 

balances (see effects of deposit-size on the bank's costs in table A.2). 

At the other extreme, the development bank is operating on the steep- 

downuard-sloping section of a hypothetical average-cost curve for 

deposit-mobilization, considering the large difference between average 

costs and marginal costs observed in table I. This difference between 

average costs and marginal costs should be attributed primarily to 

under-utilized fixed or quasi-fixed resources in the structure of the 

bank. 

Overall, Intermediation costs are higher in the development bank 

than in the private bank (rows 7 and 8 in table 10). However, this dif- 

ference is more important in terms of the total average costs of opera- 

tion than It is tn terms of the marginal costs of intennedi-ation. The 

relationship between the levels of average costs and marginal costs in 

the development bank reflects under-utilization of existing resources, 

whereas the private bank appears very closd Lo Lts minimum-cost level of 

activity (marginal cost almost equals average cost). Marginal costs of 
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intermediation in the development bank are only two percentage points 

higher than in the private bank, according to the estimates reported in 

table 10. This result Indicates that the differences in efficiency are 

not too substantial between the two banks- However, an important impli- 

cation is that marginal-cost pricing would imply large operational 

losses for the development bank, whereas in the case of the private bank 

it would represent an almost break-even situation. From a policy-making 

point of view, if operational margins were administered so that the 

development bank could cover its marginal costs of intermediation, this 

bank would still experience substantial losses, since its average costs 

exceed by far its marginal costs- Under such a policy however, the pri- 

vate bank would earn a profit since its average costs are lower than the 

marginal costs of the development bank. 

5.2. Economies of Scale, Cost Complementarities, and 
Factor Substitution 

Economies of Scale 

The importance of output definition, functional form, and the pro- 

cedure utilized to estimate the parameters of the cost function, in 

terms of the resulting scale-economies indicators, is thoroughly 

discussed in Cuevas. In the two banks, the results obtained vith the 

preferred estimation approaches, system estimation of,translog cost 

functions, generate estimates of economies of scale that are not signi- 

ficantly different from one. The important contrast however, is that in 

the development bank the point estimate of economies of scale is close 

to one (1.07), whereas in the private bank this podnt estimate is con- 

siderably greater than one (1.59). In the former case, a 10%-increase 
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in the production of both outputs (loans and deposits) will generate a 

10.7%-increase in total administrative costs of the development bank. 

In the private bank, the same 10%-increase in both outputs will create 

an increase in total administrative costs of 15.9%. 

A more direct way of portraying the effects of scale and output-mix 

on the values of economies-of-scale measures is computing these values 

for branches of different sizes in each bank. This exercise is sum- 

marized in table 2, that shows the values of parti,ll economies of scale 

(percentage change in costs with a 1% change in - one output), and overall 

economies of scale (change in costs as ,I result of a change in the pro- 

duction of both outputs), for the two banks. Different (real-life) - 
branch-size cases have been selected in both banks, in order to assess 

the main similarities and contrasts between banks and branch-sizes. 

Partial and overall economies of scale computed at the sample means of 

each bank are also reported in table 2. 

A first contrast between the two banks is found in the values of 

the overall scale-economies indicators (rows 3 and 6 in table 2). The 

magnitudes of the estimated indicators for the two bri+llci~-sizes of the 

development bank denote the existence of a U-shaped overall average-cost 

"curve" (indeed a cost-surface), with the small branch lying on the 

downward sloping portion of this "curve", and the large branch located 

on the upward sloping section of this surface. The results obtained for 

the private bank however, indicate that even the small branch would be 

experiencing "disecononies" associated with overall output expansion. A 

representation of the private bank's average cost would be a surface 



Table 2. Estimated Values of Partial and Overall Economies of Scale 
(ES), at the Sample &ans and at Different Branch-Sizes. 
Development Bank and Private Bank 

Level of Evaluation 
"Small" "Large" 

Bank, Economies-of-Scale Sample Mean Branch Case Branch Case 
Measure (ES) (1) (2) (3) 

Development ~ a n k d  

Partial ES (a lnC/alnqi) 

( 2) E S ~ ,  Deposits 0.31 

(3) Overall ES (CialnC/alnqi) 1-08 

Private ~ a n t b ~  

Partial ES (alnC/alnqi) 

(4) zsl, Loans 0.39 0.22 0.67 

(6) Overall ES (CialnC/alnqi) 1-59 1.27 2.09 

a/ Computed from table A.3 (model 2) in the Appendix. Branch-size cases - 
selected on the basis of loan activity, 1982. 

b/ Computed from table A.4 (model 2) in the Appendix. Branch-size cases - 
selected on the basis of loan and deposit activity, 1982. 



wit11 positive slopes for all movements that imply proportional expan- 

sions of both outputs. 

The expression "over.11 expansion" needs t o  be underlined in the 

foregoing discussion since, as is evident from table 2, there exist 

substantial differences in the separate cost-effects of the expansion of 

different outputs. Furthermore, these differential effects of output 

expansions vary across banks. For the development bank, there exist 

substantial economies of scale to the expansion of deposit-mobilization 

activities. The partial scale-economies value of 0.31 computed at the 

sample mean (row 2, column 1 in table 13) indicates that a 10%-increase 

in deposit balances mobilized by the bank generates only a 3.1%-increase 

Ln administrative costs. On the other hand, the lending activities of 

this development balk are approaching constant returns-to-scale for the 

7 1 average-branch c a s e  , and dis:ll.ay diseconomies of scale in branches 

with large amounts of funds lent (row 1, column 3). The opposite pat- 

tern is observed for the private bank in table 2. This bank's lending 

is the activity that shows cost-advantages as compared to deposit mobi- 

lization. In all cases, an expansion in the private bank's lending of 

10% would generate small-to-moderate increases in administrative costs, 

dependin3 on the branch size (2.2% in the small branch, to 6.7% in the 

large branch). In contrast, the same expansion in the private bank's 

deposit-inobilization activity would create a cost increase between 10.5% 

(small branch) and 14.2% (large branch). 

The general conclusion of the foregoing analysis is that the two 

banks could benefit from "economies of scale" by engaging in unbalanced 

7/ i.e., a hypothetical branch that could be described by the sample - 
means of all variables. 

BEST AVAILABLE COPY 
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output-expansion. In brief, each bank should expand relatively more the 

activity with the lowest value of the partial scale-economies measure, 

i.e., the output whose expansion generates the smallest cost increase. 

Expansion strategies for the development bank should emphasize deposit 

mobilization over lending activities. On the other hand, the private 

bank's expansion strategies should be biased towards lending operations. 

With deposit-mobilization expanding at a slower pace than lending, the 

overall (weighted) economies-of-scale indicator for this bank should 

approach unity. 

Cost Complementarities (Economies of Scope), and Elasticities 
of Factor Substitution and Factor Demand 

Several parameters associated with the underlying technology of 

production are derived from the estimated parameters of the cost func- 

tion. The relationships that allow the derivation of these results were 

discussed in section 2. Table 3 reports these results for the two banks 

under study. The necessary condition for the existence of costc 

complementarities indicated by Murray and White is met in the two banks 

(row 1 in the table). In addition to the satisfaction of this necessary 

condition for cost complementarity, no further conclusions can be 

derived from the numerical values reported in table 3, row 1, since 

there are no specific units associated with these estimated parameters. 

Notwithstanding this limitation, these results indicate that, for the 

two banks, joint production of loans and deposits offers cost-advantages 

as compared to specialized single-output activity. This argues against 

the widespread "development" strategy of creating specialized lending 

institutions with no deposit-mobilization functions. Without 



Table 3. Cost Co~np'le~nl~~atarities in Production (Economies of Scope), 
Elasticities of Factor Substitution, and Price-Elasticities 
of Demand F O I -  Factors of Production, Derived froin 
Cost-Function 7.stiuates. Development Bank and Private Bank. 

- 
~evelo~nent Private 

Estimated Parameters a/ 
-------. - -  Bank- --- b / Bank- 

* - 
1. Cost Complementarities, ('rI2 + CI a ) 1 2  

2. Elasticity of Factor-Substitution 
between Labor and Capital, a12 

3. Price-Elasticities of Demand for 
Factors of Production, e 

i j 

ell (demand for labor, price of labor) -0.4493 -0.8693 

12 (demand for labor, price of capital) 0.4493 0.8693 

e22 (demand for capital, price of capital) -0.1835 -0.37 26 

e21 (demand Fur capital, price of labor) 0.1835 0.3726 

a/ Computed from cost-system estimates, table A.l, model 2. - 

b/ Computed from cost-system estimates, table A.2, model 2. - 

BEST AVAILABLE COPY 
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necessarily altering their initial goals and objectives, these institu- 

tions would be better off in terms of costs and financial liability with 

the provision of multiple services to their clientele. 

The elasticity of substitution between labor and capital, cd12, com- 

puted using the estimated parameters of the cost function and reported 

in table 3 (row 2) appear relatively low for the development bank, even 

though there are no appropriate points of reference in the literature 

,. 
revised. The result obtained for the private bank ( ~ ~ ~ 1 1 . 2 4 )  is almost 

A 

twice as high as the value reported for the development bank (u12-0.63). 

For comparison, the values reported by Murray and White for British 
A 

Columbia credit unions (o12-1.74) are even higher than the elasticity 

of substitution found here for the private bank. However, their results 

imply price-elasticities of demand for factors of production of a magni- 

tude similar to those calculated here in the case of the private bank. 

In general, the private bank shows a higher value of the elasticity 

of substitution between factors of production, and factor demands more 

price-elastic than the development bank. These results denote a greater 

flexibility of the private bank in the allocation of productive resour- 

ces, and a larger response to factor-market signals, as compared to the 

development bank. As expected, in both cases the demand for labor ser- 

vices shows a higher price-elasticity than the demand for services of 

capital goods. Overall, the results presented in table 3 reflect a 

more rigid structure of operations in the development bank, and a less 

important role of market signals in this bank's resource allocation, as 

compared to the private bank. As will be discussed later at greater 

length, the management of a development bank operates in an environment 
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subject to pressares anti constraints that at times induces decisions 

independent of market considerations. 

7. Interest-Rate Regulations and Lenders' Intermediation Costs 

In this section, the effects of interest-rate regulations on the 

banks' administrative costs are analyzed, inclurl i.ng in each bank's func- 

tion the real deposit-rate and the real lending-rate as proxies for the 

interest-rate restrictions imposed on financial intermediaries. It is 

useful to recall I ~ e c e  the expression that Fncludes these two 

proxy-variables: 

where, d is the nominal deposit-rate, 

R is the nominal ceiling on the lending rate, 

p is the inflation rate. 

Table 4 summarizes the results obtained in the estimation of the 

effects of interest-rate regulations on bank's not)-financial costs. For 

the two banks (panels A and B) , rows 1 and 2 indicate the estimated 

coefficients obtained including in the cost function the real deposit- 

rate (row l ) ,  - or the real lending-rate ceiling (row 2). Row 3 of the 

two panels in table 4 show the estimated parameters obtained when the 

real deposit-rate - and the real lending-rate ceiling are specified in the 

cost function. 

In general, the results presented in table 4 indicate that there is 

an inverse relationship between the levels of real interest-rates and 

the costs of financial intermediation. Increases in the levels of the 

real deposit-rate or the real lending-rate will generate reductions in 



Table 4. Effects of Interest-Rate Regulations on Lenders' Intermediation Costs: Estimated 
Parameters of the Real-Deposit Rate, and the Real Lending-Rate in Different 
Equations. Cost-sys tern Estimates for the Development Bank and the Private ~ a n k  .a/ 

Parameter. Variable 

Al, (d  - ;I: X2, (1 - P I :  
real rea 1 

deposit-rate lending-rate F-test of t-test 
ceiling cei 1 ing Weighted Joint Null of Null --- 
Estimate Estimate R-square Hypothesis: Hypothesis: 

(asymptotic (asymptotic of the X 1  = 0, X 2  = 0 X 1  + X 2  = 0 
Bank (model) --- t-rat io) t-ratio) cost-system 

(1) ( 2 )  (3) (4) (5) 
A. Development bank 

B. Private bank 

a/ Other parameters of the cost function not reported. See basic specifications in table A.3 - 
(development bank) and table A.4 (private bank), in the Appendix. 

* : significant at 0.01 level 
t : significant at 0.05 level 
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total intermediation costs of the banks. On the other hand, interest- 

rate restrictions that reduce the levels of the real deposit or lending 

rates vill have cost-increasing effects on the financial intermediaries. 

For the development bank, panel A in table 4, the real deposit-rate 

and the real lending-rate ceiling show negative and statistically signi- 

ficant coefficients when included in separate regressions (rows 1 and 

2). The sign of the real deposit-rate becomes positive when this 

variable is included together with the real lending rate (row 3), a 

result that is probably a consequence of the high correlation between 

these real rates. Despite this difficulty, it is pertinent and 

revealing to test for the effect of a simultaneous change in both the 

real deposit-rate and the real lending-rate ceiling, i.e., a change that 

policy-makers could claim is "spread-neutral". This test for the com- 

bined effect of changes in the two rates (11 +a2) indicate that the net 

effect on the development bank's costs will be of opposite sign and 

significantly different from zeto (see column 5). For example, using 

the results reported in row 5 of panel A, the net effect of a one-point 

increase in both the real deposit-rate ceiling and the real lending-rate 

ceiling would be a reduction of 2.4% in total intermediation costs of 
,. ,. 

8 / the b a n k  (A + A 2 = -0.024, t-ratio = -4.84). Note that the sign and 

magnitude of the combined effects of simultaneous changes in deposit and 
,. ,. 

lending rates (A + A 2) is not too different from the individual effects 

of each of these variables when included in separate equations (rows 1, 

2, and 3). Therefore, it is possible to conclude that changes in the 

real deposit-rate ceiling and the real lending-rate ceiling will bring 

about changes in total intermediation costs of the development bank in 

8 /  i.e., approximately 0.35 million lempiras in 1982. - 
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the opposite direction of 2 to 3% per unit of change in the real 

interest-rate ceilings. 

The results obtained for the private bank (panel B in table 4) are 

similar to the findings discussed above for the development bank. In 

the private bank, the estimated parameters for the real deposit-rate 

ceilings show negative signs and are statistically significant in the 

two equations including this variable (rows 1 and 3, column 1). The 

test performed for the combined effect of simultaneous changes in the 

real deposit-rate ceiling and the real lending-rate ceiling (row 3, 

column 5) indicates that this combined effect has a negative sign and is - A 

significantly different from zero (A1 + A 2  = -0.0205, t-ratio -4.97). 

This result is similar to that obtained in the same test performed for 

the development bank. A simultaneous increase in both the real deposit- 

rate ceiling and the real lending-rate ceiling of one percentage point 

will generate a 2.05%-decrease in total intermediation costs of the 

9 / private bank- 

The general conclusion that derives from the foregoing analysis is 

that interest-rate regulations are an important determinant of non- 

financial intermediation costs in the financial institutions under 

study. According to these results, interest-rate restrictions that 

translate into reductions in the real ceilings imposed on deposit and 

lending rates generate significant cost increases to the financial 

intermediaries. It is important to note that the cost increases borne 

by lenders estimated in this section are only a lower-bound estimate of 

the total cost-effects of interest-rate restrictions. Part of these 

total cost-effects are passed-on by the financial intermediaries 

9/ i.e., about 0.8 million lempiras in 1982. - 
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primarily to borrowers, under the form of transaction costs associated 

lo/ with loan procedures established by lenders.- 

8. Loan-Targeting and Llnders' Intermediation Costs in the 
Development Bank 

This section discusses the effects of loan-targeting on the inter- 

mediation costs of the development bank. The mechanisms through which 

targeted funds create additional costs for the financial intermediaries, 

as well as the methodological approach adopted for this analysis, have 

been described in previous sections. Targeted funds are identified as 

funds obtained from central-bank rediscount lines, or from foreign 

donors. The term "external funds" is utilized here to refer to both 

central-bank and foreign funds combined. Non-targeted funds are demand, 

savings, and time deposits captured from public institutions and from 

the general public. 

An analysis of the relationships between the sources of funds and 

portfolio composition may be summarized as follows: (a) the growing 

share of external sources of funds (largely directed towards 

agriculture) throughout the period 1971-82 has not been reflected in a 

significant change in the relative role of agricultural loans in the 

portfolio. The fungibility of finance is at work here, with external 

funds substituting for own-deposit funds that have been transferred from 

agricultural to non-agricultural loans. (b) The increased share of 

external funds may have induced the re-allocation of non-targeted funds 

to increasingly larger-sized loans in the non-agricultural sector. This 

cost-saving adjustment compensates for the increasing costs of handling 

- 
10/ An analysis of borrowing-transaction costs is included in Cuevas. - 
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a growing proportion of external funds in the "targeted" portion of the 

loan portfolio. 

The cost-function estimates including expression (12) to capture 

the effects of different sources of funds on intermediation costs are 

presented in table 5. Model 1 in this table includes the indicator 

variable for non-targeted funds (own-deposits, S1), and the lagged com- 

bined effect of external funds (central bank and foreign funds). Model 2 

also includes the non-targeted-funds variable, but separates the effect 

of (current-year) central bank funds from those of foreign funds with a 

one- year lag. 

The estimated coefficients for the variable that captures the 

effects of increases in the amount of non-targeted funds (S1, deposits) 

are not statistically different from zero, with very low asymptotic t- 

ratios in both models. Targeted funds show significant cost-increasing 

effects, whether they are included as a combined variable (column I), or 

as separate effects (column 2). Given the typical features of central- 

bank and foreign-funded projects, model 2 is a more appropriate repre- 

sentation of these targeting schemes than model 1. The results of model 

2 indicate that increases in central-bank funds will have a contem- ,. 
poraneous cost- increasing effect on the development bank (w > 01, given 

the short-term nature of the targeted programs funded through rediscount 

lines of the central bank. On the other hand, additional funds origi- 

nated in foreign sources, usually targeted to medium-to-long-term acti- 

vities with extended periods of disbursement, will exercise a ,. 
cost-increasing effect with a one-year lag (w3 > 0 for S3(t-1))- 



Table 5. Effects of Loan-Targeting on the Intermediation Costs 
of the Development Bank: Es imated Coefficients for 

a) Different Sources of Funds.- 

---- - 
Estimated Coefficien s 

b j in Different Models 
Source of Funds, Parameter (1) (2) 

Non-targeted funds 

deposits (S1) 

Targeted funds 

u2, central bank (S2) 

b23, lagged central bank 0.0756 
and foreign (S23(t-1)) (2.81 j* 

u3, lagged foreign funds 

(S3(t-l)) 

Weighted R-square of the cost system 0.73 0.74 

F-test of Joint Null Hypothesis: 3.13t 5.30" 
(U = O , a l l i  i 

a/ Cost-system estimation, other parameters of the cost - 
function not reported. See basic specification of the 
cost function in table A.3. 

b/ Asymptotic t-ratios in parenthesis. - 
* : significant at 0.01 level 
t : significant at 0.05 level 
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In summary, these results support the hypothesis that there is a 

lagged, "ratchetw-type effect of targeted funds on the intermediation 

costs of the development bank. Overall intermediation costs are 

increased as a result of additional funding received from external sour- 

ces. This effect is more significant in the case of rediscount lines of 

credit coming from the central bank than in the case of foreign-funded 

projects. On the other hand, greater reliance on deposits as a source 

of loan-funds will not affect overall intermediation costs of the deve- 

lopment bank. 

8. Summary and Conclusions 

This study has investigated the costs involved in financial inter- 

mediation in a small lesser developed economy. Aside from the explicit 

costs of finance, interest rates, all participants in financial markets 

use real resources when performing their roles in financial intermedia- 

tion: savings mobilization, lending, and borrowing. The non-interest 

transaction costs borne by financial intermediaries have been the focus 

of this study. The effects of financial regulation on these transaction 

coats were also addressed. Among these, interest-rate regulations and 

selective credit policies emphasizing agricultural credit received major 

attention. 

Financial-intermediaries' cost functions were the basis for 

measuring and analyzing the costs incurred by these institutions. 

Several characteristics of the underlying technology of banks were 

assessed through these cost-function estimates: scale economies, econo- 

mies of scope (cost complementarities), elasticities of factor substitu- 

tion and factor demand. 
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Banks analyzed were the National Agricultural Development Bank of 

Honduras (BANADESA), and the largest private commercial bank in the 

country. The estimation and analysis of the cost functions of these 

financial institutions were based on branch-level data of the two banks. 

Intermediation Costs 

Estimation of lenders' intermediation costs indicated that these 

costs are considerably higher than is usually assumed. At the same 

time, there were important differences between the costs of deposit- 

mobilization and those associated with lending. Also, the findings 

revealed notorious contrasts across institutions (i.e. the development 

bank versus the private bank). All results summarized below are based 

on translogarithmic cost functions, estimated by seemingly unrelated 

regressions (GLS), with bank outputs defined as the value of loans and 

deposit balances. 

For the development bank, over 70 percent of intermediation costs 

corresponded to lending, whereas less than 30 percent were attributed to 

the administration of deposit accounts. The opposite is true for the 

private bank, where only 28 percent of the costs were associated with 

lending, while 72 percent were related to deposit mobilization. This 

acute contrast reflects the development-bank's greater reliance on 

foreign funds and special rediscount lines from the central bank, as 

compared to the private bank which relied more heavily upon financial 

resources mobilized from the general public. 

The average costs of lending in the development bank (10X) were 

almost three times as high as those estimated for the private bank 

(3.4%). The marginal costs of lending were 4.5 times larger in the 
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development bank than in the private bank (7.6% versus 1.7%). This 

again reflects the differences in the sources of funds with which each 

bank operates. The greater reliance on external loan sources by the 

development bank created additional costs of compliance with loan- 

targeting requirements imposed by foreign donors or the government. 

These in turn forced the institution to maintain a more centralized 

operation, and a heavier incidence of supervisory and record-keeping 

resources than would have been the case in the absence of these 

targeting requirements. The results obtained for the development bank 

indicate that the usual administrative margins contemplated by foreign 

donors for special credit projects (3 or 4%) are unrealistically low, 

and compromise the financial viability of lending institutions par- 

ticipating in these "targeted" programs. 

The average costs of mobilizing deposits were also higher in the 

development bank compared to the private bank (8.8% versus 5.3%). On 

the other hand the marginal costs of deposit-mobilization showed the 

opposite pattern. These were lower in the development bank (2.7%) than 

in the private bank (6.7%). Furthermore, deposit mobilization in the 

private bank had reached a point of decreasing returns. Further expan- 

sion of the deposit-mobilization activity in the private bank is an 

unattractive option, unless this expansion relies upon larger-sized 

average deposit balances. In sharp contrast, the results for the deve- 

lopment bank highlight the existence of excess capacity unexploited for 

deposit mobilization, lee. the marginal costs of deposit mobilization 

(2.7%) were well below the average costs (8.8%). 
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Overdll, intermediation costs were higher in the development bank 

than in the private bank. However, the difference between the average 

costs was larger than tk.2 difference between the marginal costs of 

intermediation. The latter were only two percentage points higher in 

the development bank than in the private bank, thus indicating a similar 

degree of economic efficiency in terms of marginal cost criteria. 

Marginal cost criteria are frequently used as efficient pricing strate- 

gies. However, in this case any policy emphasizing marginal cost 

pricing would represent large operational losses for the development 

bank (given its much higher average costs), whereas in the case of the 

private bank this policy would imply an almost break-even situation. 

Evidence on Scale and Scope Economies 

Scale-economies estimates for both banks were not significantly 

different from one, even though the estimated levels (i.e. the elasti- 

city of costs to increases in output) were consistently lower in the 

case of the development bank. These results of non-significant scale 

economies were not surprising, considering the small size of financial 

markets in low-income countries. An important finding was the substan- 

tial difference in the separate effects of the expansion of different 

outputs on intermediation costs. For the development bank, there were 

important economies of scale to the expansion of deposit-mobilization 

activities, whereas lending activities were approaching constant 

returns-to-scale for the average-branch case. The opposite was found 

for the private bank, where the expansion of lending activities showed 

cost advantages as compsred to deposit mobilization. These different 

cost effects of different outputs indicate that both banks could benefit 



from "economies of scale" by engaging in unbalanced output expansion. 

Expansion strategies for the development bank should emphasize deposit 

mobilization over lending activities, whereas the private bank's expan- 

sion should be biased towards lending operations. 

Both banks show cost complementarities (economies of scope) asso- 

ciated with the joint production of loans and deposits. This finding 

argues against the strategy of creating a specialized lending institu- 

tion with no deposit-mobilization functions. The joint provision of 

deposit services will not only improve the financial viability of the 

institution and promote financial savings, but also will reduce the 

marginal costs of lending through cost-complementarity effects. 

Interest-Rate Restrictions and Loan Targeting 

Interest-rate restrictions that reduced the level of real deposit 

rates or real lending rates had cost-increasing effects on financial 

intermediaries. This strongly suggests that increases in the level of 

real rates of interest would generate reductions in total intermediation 

costs. This trade-off between real rates and costs reflects the costs 

of regulatory-avoidance. Restrictions on deposit-rates force financial 

intermediaries to offer non-interest rewards to depositors in order to 

at least maintain their deposit balances. This is particularly impor- 

tant in the Honduran case, where real deposit-rates have been low 

(usually negative) and unstable, thus discouraging the holding of finan- 

cial savings. The provision of free banking services or preferential 

treatment in loan contracts to selected clients generate additional 

costs of deposit-mobilization for the institution, that could be avoided 

if explicit interest compensation could be paid to depositors. 
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On the other hand, multiple ceilings on lending rates constrained 

the ability of financial intermediaries to discriminate between poten- 

tial borrowers in Hondur 5. In reSpoi.=e to 'hese constraints, financial 

institutions created rationing mechanism of more complicated loan pro- 

cedures that substituted for a more flexible interest-rate environment. 

This, in effect, passed on to borrowers a substantial part of the costs 

of intermediation. However, a proportion of these additional costs had 

to be borne by the lender, and this was reflected in the inverse rela- 

tionship estimated between real lending-rate ceilings and lenders' 

intermediation costs. 

Loan targeting was found to be a cost-increasing factor affecting 

the development bank. Both foreign-funded projects and central-bank 

rediscount lines created additional intermediation costs, due to the 

increased resources that the bank devoted to accounting, monitoring, 

record-keeping and reporting, in order to comply with the requirements 

of targeted programs. 

Conclusions 

Financial intermediation costs in Honduras are substantial and vary 

widely depending on the conditions under which financial intermediaries 

and borrowers operate. These transaction costs associated with deposit- 

mobilization, lending, and borrowing were two or three times the level 

of the deposit rates of interest received by savers. Part of the 

intermediaries' costs were explained by various forms of non-interest 

compensation paid for financial savings by intermediaries. In general, 

however, a good proportion of total intermediation costs have been 

BEST AVAILABLE COPY 
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introduced into the financial system through the impact of financial 

regulations. 

An important implication of the results discussed here is that 

financial market regulations will not be effective, or their effects 

will be distorted by the regulatory circumvention response of financial 

intermediaries. The only certain effect of regulation was the increase 

of intermediation costs. Financial intermediaries will respond to 

deposit-rate ceilings through non-interest rewards to depositors. At 

the same time, they will counteract lending-rate ceilings through impli- 

cit pricing. 

Only when the overall intensity of financial regulations restrict 

the ability of financial intermediaries to implicitly compensate deposi- 

tors, will the total price received by savers decrease. This may have 

been one of the reasons underlying the decline in financial activities 

observed in Honduras after 1978. 

Policy-makers should consider both the real effectiveness and the 

costs of financial regulations when evaluating policy measures. The 

Honduran experience strongly suggests that for many of these measures 

costs will offset benefits, .due to the effects of regulatory circumven- 

tion. The development bank analyzed here provides a good example of the 

cost-increasing effects of creating a specialized institution to deal 

with agriculture. The usual social benefits that may be argued in sup- 

port of this institution should be weighed against the less widely 

recognized social costs of maintaining and subsidizing these costly 

operations. In the end, taxpayers are providing the resources to cover 
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the bank's operational losses, thus distributional effects attributed to 

the institution should be adjusted accordingly. 

Transaction costs ar? a measure of the "friction" existing in the 

functioning of financial markets. The higher the costs of inter- 

mediation, the less efficient the performance of the financial sector in 

resource allocation and distribution. This study has shown that there 

are several ways in which transaction costs can be reduced, thus 

reducing the friction and improving financial-markets performance. 

Financial reforms that provide a more flexible interest-rate environment 

and reduce the cost-increasing burden of targeting schemes should 

greatly benefit the overall performance of the Honduran financial 

system. Maintaining the present set of financial regulations and 

targeting requirements will reduce potential resource mobilization 

within the Honduran financial sector and only add to the real costs of 

financial intermediation. 
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Appendix 



Table A.1. Development Bank: Estimated Parameters of the Cost Function, 
lncludlng LoarrSlze and Depgflt-Size Effects. System Estimation 
wlth Two Output Definltion~ 

Model (out~ut definition) 

(1 1 (2) 
Number of Loans ( q1 ) , Value of Loans (q ), 

Number of Deposit Accourts (q2) Deposit Balances (t2) 

t-rat 1 o t-ratio 
Parameter (Variable) Estlmate (asymptotic) Estlmate (asymptotic) 

(Inql, loans) -0.3023 -1 -117 0.5814 5.787" 

; I 1  ( Inpl, prlce of labor) 0.671 0 6.793 0.5585 10.192* 

,:2 (lnp2, prlce of capltal) 0.3290 3.331' 0.4415 8.056. 

I l l  ( ~ n q ~ ) ~  0.1 116 . 4.046. 0.1463 8.835' 

L ( Inql lnLS, loan-slze 0.0858 19.505' -0.0091 -2.332t 
I nreraction) 

i2 ( Inq21nDS, deposlt-slze 0.0527 9.786. -0.0180 -1 .950t 
I nteractlon) 

3 . 8 9 ~ 2 ~  -- 0.885&/ - 

Weighted R~ (systen) 0.7848 0.8168 

a/ Factor-price homogeneity and cross-equations restrlctlons Imposed on - 
estlmatlon. DFS-304. 
Slgnlficance levels: , 0 1  t, -05. 

2 
b/ R of laborshare equation: Model (1) = 0.2775 (F = 14.79) - 

Model (2) = 0.3116 (F = 17.42) 



Table A.2. Private Bank: Estimated Parameters of the Cost Function, 
Including Deposit-S ze Effects. Single Equation versus f System ~ s t i m a t i o n 2  

(1) 
Single Equation 

( OLS ) 

( Z )  
System of 

Equations (GLS) 
t-ratio 

Parameter (Variable) Estimate t-ratio 

a. (intercept) -3.1379 -1.307 

Estimate (asvm~totic) 

(lnql, loans) -0.5526 -1.572 

b2 (1nq2, deposits) 1.3148 2.621* 

(lnpl, price of labor) 1.4563 2 67 3* 

d 2  (lnp2, price of capital) -0.4563 -0.837 

3 (lnq21nDS, deposit-size -0.0227 -2.768* 
interaction) 

It2 0.9745 --- 

Weighted R2 (system) -- - 

a/ Factor-price homogeneity restrictions imposed on estimation. N-190. - 
DgS - 365. Significance levels: *, -01; t, .05. 

b/ R of labor-share equation: 0.3590, F-ratio = 25.90. - 



Table A.3. Development Bank: Estimated Parameters of the Cost 
Function. Output Defined as Value of Loans (ql) and 
Deposit balances (q ). Single Equation versus 

a? System E: rination., 

(1) 
Single Equation System of 

( OLS Equations (GLS) 
t-ratio 

Parameter (Variable) Estimate t-ratio Estimate (asymptotic) 

uo (intercept) 5.3210 9.817* 4.7545 14.219* 

01 (lnql, value of loans) 0.1439 1.153 0.3434 4.890* 

k2 (1nq2, deposit balances) 0.0163 0.101 -0.1037 - 1.188 
el (lnpl, price of labor) 0.5439 3.399* 0.5776 14.385* 

32 (1np2, price of capital) 0.4561 2.851* 0.4224 10.518* 

Weighted R' (syste~) 0.7331 

a/ Factor-price homogeneity restrictions imposed on all estimated - 
equations. Cross-equations restrictions imposed on system 
estimation. N=288. DFS=562. Significance levels: *, .01; t ,  .05. .. b/ R 2 of Labor-share equation: 0.2886, F-ratio = 28.50. - 



Table A.4. Private Bank: Estimated Parameters of the Cost Function, 
Single Equation versus System ~etimation.~ 

(1) (2) 
Single Equation System of 

- (OLS) ~ ~ u a t i o n s  (GLS) 
t-ratio 

Parameter (Variable) Estimate t-ratio Estimate (asymptotic) 

a. (intercept) -4.0332 -1.665" -4.0121 -1.728" 

a1 (lnql, loans) -0.7159 -2.0297 -0.8772 -2.595" 

a2 (1nq2, deposits) 1.4888 2.938" 1.5261 3. 139" 

6 (lnpl, price of labor) 1.5403 2.780" 1.6593 3.126" 

B 2  (1np2, price of capital) -0.5403 -0.975 -0.6593 -1.242 

2 Weighted R (system) --- 

a/ Factor-price homogeneity restrictions imposed on estimation. - 
N1190. DFS1365. 
Significance levels: *, .01; t, .05; ", .lo. 
2 b/ R of labor-share equation: 0.3590, F-ratio = 25.90. - 




