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- ABSTRACT )

Many Agriculfﬁrai Development Bénké kADst face'a problem
of insufficient financial intermediation capacity. This emerges
from their institutional design, specialization in lending at
low interest rates, reliance on low cost funds from International
Financial Agencies and government subsidies, large operating
costs and low loan recovery. Risks and low productivity of
;griculture worsen the problem of loan recovery.

A multiperiod programming model was applied to the
ADB of Panama to evaluate alternative policies and changes in
strategy. The model was for a 10-year planning horizon and it
was structured by 298 equations and 513 columns. It included
disaggregation in the assets and liabilities, particularly in
the loan portfolio; resource constraints and leverage require-
ments; intertemporal linkages through the maturity structure of
assets and liabilities and a measure of risk in the loan port-
folio.

The following were the main conclusions: Risk aversion
in management of the bank funds could provide higher loan
recovery and a more stable growth. Credit insurance provides
important direct benefits through higher loan recovery and
reduced administration costs. Servicing small farmers, although
more costly (on a per dollar loaned basis), does not affect
significantly the bank's growth, because small loans have larger
average recovery, and shorter maturity than large loans. High

cost of borrowed funds and elimination of government subsidies

vii



would lead to failure of ADBs, unless they raise interest rates
on loans, improve loan recovery and perform multiple functions.
Diversification in the sources of funds, with appropriate interest
rate spreads, may be the best way for ADBs to grow and keep up

with the financial environment of the years ahead.
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CHAPTER I
- INTRODUCTION

Statement of Problem

Credit for agriculture in developing countries is provided
by commercial and development banks and by rural financial
intermediaries, each serving a particular clientele. Commercial
banks serve the largest farmers and operate under rigid commer-
cial practices, characterized by, among other things, strong
clientele selection criteria and market rates of interest.
Development banks serve the small and medium commercial farmers
and follow development oriented policies. Rural financial
intermediaries serve the most isolated farmers and those that
do not qualify as viable according to the criteria of formal
lenders. The concern of this work is with development finance
institutions and particularly with the Agricultural Development

Banks (ADBs),

Because ADBs are an instrument of government policy for
agricultural development, they have peculiar characteristics in
their institutional design and they operate under low interest
rate policies. The concern of this study is the nature of this
institutional design and policies as they affect the banks'

financial performance in the following way:

a. ADBs are limited to the issuance of agricultural loans

while, on the liability side, they rely mostly on contributions



from the governments and foreign loans under soft conditions.
As a result they have a limited capacity to act as financial

intermediaries.

b, ADBs operate’under interest rates on issﬁed loans that
are below market rates. This limits their earnings and hence
the rate of growth of loanable funds. These policies have been
advocated for development purposes, but also they have been
questioned because of the distortions they introduce in the

capital markets.

c. As a general rule ADBs are characterized by low loan
repayment. This low loan repayment has some of its origins in
the instability of farmers' income because of agricultural
risks. But it is also due, to a great extent, to moral risks,
and due to the inability of the bank to enforce its loan

collection procedures.

d. ADBs issue a very large number of loans on a crop and

site basis and therefore face high operating costs.

e. Because of their institutional design, high costs and
limited earnings on loans, ADBs have very slim resources. This
low availability of resources and the large number of farmers
that ADBs must serve, means that credit cannot be closely super-

vised. This contributes to the low loan recovery.

The above defines the generalized operating conditions of

specialized ADBs. These conditions are to a great extent



responsible for the limited growth of ADBs at the expense
of their own resources, and hence the need for cdntinuous

government support.

If agricultural development is to be aqcelebated, one
can expect this to be at the expense of a larger inflow of
capital. If such are the needs, ADBs are expected to’play
a more meaningful role in the supply of finangial resources
for agriculture. The alternatives to international soft
loans and domestic subsidies are no longer viable because
of the countries’ severe indebtedness. A change in strategy
is needed for ADBs to generate their own funds and to improve

their efficiency and therefore, grow at a faster rate.

The specific problem with which this study was concerned
was the evaluation of alternative financial policies and
managerial decisions that would accelerate the ADBs' supply
of credit. The interest is in how the growth of credit supply
on the aggregate and for specific purposes, can be affected by:
i) the bank attitudes towards risk and the enforcement of
credit'ihsurance, ii) the elimination of the requirement of
serving small farmers, iii) the higher cost of funds and the
elimination of government subsidies, iv) inereased interest

rates on loans and v) the alternative of diversified banking.



Research Objectives

Given the situation described above, the objectives

of this research were:

a. First, to develop an analytical framework that explains
the performance of agricultural development banks in light of
development purposes, institutional design and operating
practices. This performance was also explained in relation to
the risk in agricultural production and other facts that determine

low loan repayment and hence contribute to reduced bank earnings.

b. The second objective was an analysis of changes in the

prevailing conditions and how they affect the banks' growth.

Various hypotheses are presented and tested for the case of a

specialized ADB in Panama.

Summary of Methodology

The achievement of the proposed objectives demanded two

stages in the research and hence two methods of analysis:

@. In order to build an analytical framework for the oper-
ation of ADBs it was necessary to .study their finamncial structure;
their resource endowments, and the policies under which they
operate, along with the nature of risks in agricultural production
and other factors that affect farmers' loan repayment. To build
this framework it was useful to examine the awset and liability

structﬁre of ADBs in Latin America, and to review previous studies.
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b. The analysis of changéé ip-current operating-donditions
and financial policies was achieved with the help of a multi-
period mathematical programming portfolio model‘for fhe ADB of
Panama. Previous to designing and building the model, a
considerable effort was devoted to a review of earlier models
of bank portfolios. Since these earlier models were for
commercial banks, the proposed model was enriched considerably
through the incorporation of institutional and political

constraints and measures of risk in the loan portfolio.

The Choice of Policies

Developing nations are gradually recognizing the need to
revise their interest rate policies to agriculture in order to
provide credit at market rates. However, changing the interest
rate policies by itself is not likely to solve the problem of
the limited growth of credit supply by ADBs. As part of a
global strategy, this research has analyzed a set of financial
policies, changes in institutional design and the availability
of credit insurance, all of which would have an impact on
increasing the availability of financial resources for

agriculture.

The model was used to simulate feasible changes in the
context on the Panamanian economic and agricultural sectors and
the organization of the Agricultural Development Bank of Panama
(ADBP) and the Agricultural Insurance Institute (ISA). These
shinges include:



[

i) Increased risk aversion inl£ﬁe.maﬁagement"of the bank,
and the requirement of credit insurance, refleétihg a more
careful administration of the ‘funds. As a public institution,
the bank could well be interpreted as risk neutral, in the sense
that any financial disaster could be overcome with government
subsidies or additional soft funds. The insurance program
administered by ISA currently covers 30 percent of the bank's
portfolio; however, if not supported by the government, ISA

will not grow at a faster rate or it may even disappear.

ii) Decreased pressure on the bank to serve:-small farmers.
The issuance of small loans on an individual basis increases the
costs of administering bank credit. The policy of not
providing credit to small farmers is analyzed in terms of the

net effect on bank growth and stability of bank earnings.

iii) Higher cost of borrowed funds. A large‘proportion of
the bank's borrowings come from commercial banks, but with a
government subsidy. An analysis is made of higher cost of
borrowed funds increasing the interest rate with and without

government subsidies.

iv) Diversified banking was evaluated. This situation is
feasible in Panama in the short run. It was analyzed by
allowing the issuance of bonds of different maturity and savings
and checking accounts of different sizes. The analysis also
provided information on interest rate sensitivity of borrowing,

lending and purchase of securities,



CHAPTER 1I

AGRICULTURAL DEVELOPMﬁNT BANKING AND
THE SUPPLY OF CREDIT: A CONCEPTUAL FRAMEWORK

Introduction

The debate on the financing of agriculture in deveéloping
countries has long centered around two basic issues. One issue
involves the organization and quality of service provided by
the development finance institutions. The other issue involves

the financial policies themselves.

Institutional design has made most agricultural develon-
ment banks (ADBs) a class of rather specialized farm credit
agencies. As such, they provide loans for agricultural produc-
tion and few other financial services. Also, they rely mostly
on international soft loans and government contributions, all
of which contributes to their limited capacity to act as

financial intermediaries.

Financial policies toward agriculture depart from the
basic philosophy that low interest rates are a necessary
condition for technical substitution and increased income in
rural areas. There is, however, much controversy on the
validity of these policies. They are in part responsible for
a series of distortions in the capital markets, and the
inability of the development banks to grow by generating

their own resources,



ADBs have reduced earnings, Becaﬁsé'of intereét rate
policies and limited financiél intermediation. capacity. This
is one of the major reasons for ADBs to provide a low qu&1ify
service. But, also in order to fulfill development goals,
ADBs must serve a large number of small farmers. This implies

high operating costs for the banks.

If agricultural development is to be accelerated, one can
anticipate an increased demand for capital. If such is the case,
it is necessary to reappraise the financial policies toward
agriculture and the role that agricultural development finance
institutions must play. This appraisal is already under way

[ World Bank/EDI, 1981] , and new strategies are being suggested.

Considering that the instability of farmers income due to
crop failures is an important reason for low loan repayment,
credit insurance is being considered among the components of a
new strategy to increase the supply of credit. How effective
this policy can be, has been up to now a theoretical issue, but
some evidence exists that credit insurance increases loan recov-
ery rates. Nevertheless, even when this is the case, the
question still remains as to how credit insurance changes the
bank's growth of credit supply in comparison with alternative

changes in policies and management.

The remaining sections of this chapter analyze the points
outlined above, i.e.,the institutional design of ADBs and their

financial policies; the risks in agriculture and their effect



on income stability and loan repayment; the management of;the :
loan portfolio, the problem of loan recovery, and the effects of
credit insurance on the later. Ultimately,thié chapter diseuases
basic concepts in the management of an ADB, and the detérminants

of the supply of credit.

Agricultural Development Banking: An Overview

Development Purposes and Political Constraints

Development banks are the financial institutions which
integrate part of the system necessary to suppdrt ec¢onomic
development. As such they have particular ways of fulfilling
their functions and also, if publicly owned, they are highly'

exposed to government intervention.

Development banking emerged in the post-World War II

period to meet a need to supply .low price capital for economic
growth. These banks are intended to provide a complete package
of services, including capital and management for development
purposes [ Basu, 1974] . Most development banks were created with
the purpose of serving a particular sector (industry or agricul-
ture), and hence specific types of development projects. The
latter are supposed ~to have high‘social rates or return, but

they also need low cost capital to be financially viable.

Given this characteristic of development projects, banks
face a conflict of purposes. Kane [1975] explains that the

conflict emerges because, as a development institution, the



| . : 13
bank should deal with those projects with the highest ranking
on the development impact scaleé. As a banking institution, it
should finance those projééts with the highest ranking in the

financial (interest.rate) scale.

In deciding which development projects to finance, the
development banks are influenced by government goals and policies
and by financial criteria. Governments exercise pressure on the
banks to finance partjicular projects expected to benefit target
groups. Once this is decided, the banks must seek funds to
implement such projects. However, the lower the expected
monetary return of the project, the more difficult it is to get
the funds to finance it. To the extent that the government
wishes to reach certain political targets and groups, it will
increase the level of subsidy, and/or the pressure to get
external-low cost funds. While fulfilling these functions, a
development bank becomes a mere conduit for funds and less of

a financial intermediary.

The above functioning of development banks has been criti-
cized. The criticism is more severe on public development
banks than on private or mixed capital development banks.l To
the extent that the bank leans more towards private ownership,
profit and hence monetary return on projects, becomes & more
important criteria in project financing. In this regard Kane
[1975] concludes that public development banks therefore, make

a more significant contribution to economic development than

private banks. This assertion is questionable in the long run,
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when banks with low earnings have a slower growth as a function

of their financial performance, and hence the need for continu~

ous subsidies,

This discussion is indicative that development banks intend
to operate as banks within the limits imposed by political
constraints and institutional design. They are concerned about
earnings while fulfilling development goals; hence at the
difference of commercial banks, profit per se is not the motive

in development banking.

Institutional Design of Agricultural Development Banks

In a political context, ADBs are an instrument of government
policy for agriculture. As such they should serve particular
groups of producers, usually the small and medium commercial
farmers, while excluding the smallest subsistence farmers. They
supply credit for crops that have high priority, either as part
of food supply programs or for those that provide the basic
foreign exchange earnings. They are characterized by very large
operating costs, because of the type of clientele they serve.
Finally, as a general rule, they have poor loan collection
performance, which reduces even further the earnings margin or
makes it negative, hence the permanent need for government

subsidies.2

There has been a strong belief that ADBs as well as other
development banks, should be specialized institutions. In fact

it is possible and rational for an ADB to specialize in lending




12
to the agricultural sector; but that is not to say that the

bank should specialize in being a lending agency and nét playing
the role of a financial intermediary. This misconception has

led to the design of institutions with a very pecuiiar structure.

Many Agricultural Development Banks are very specialized
institutions. Von Pischke, Hefferman, and Adams [ 1981] refer to
them as "specialized farm credit institutions." The great
majority of them are publicly owned baﬁks, limited to offering
farmers low interest rate loans, but no other financial services.
They do not accept checking and savings deposits, provide money
transfer services, store valuables for safe-keeping or serve as
fiduciaries. Therefore, their only sources of funds are: a)
loan recovery, b) domestic borrowings from the Central Bank,.and
c) external borrowings from International Financial Agencies,
usually at very low rates and long deferment and repayment

periods.

The limited sources of funds for these institutions
inhibits them from acting as financial intermediaries. Von
Pischke [ 1981] suggests that.the %imited capacity to access
market funds results in alienation of the institution, because
it can not intermediate between rural savers and borrowers, and
it limits itself to serve as a link between fhe_government and
the rural sector. On the other hand, this institutional design
and the high operating costs do not allow the bank to offer good
quality credit, hence the farmers'preferehce.fqr rural private

lenders [ Ladman, 1981].
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A significant portionVOf'the,financial resources for agri-

culture is provided, however% by non-specialized(public, private
and mixed ownership)developmént'banks. Because of the structure
of their asset and liability poftfolics, these institutions have
better possibilities for acting as financial intermediaries.
Yet, they are subject to the same financial policies towards
agriculture, particularly the provision »f credit at .:.terest

rates below market rates.

The diversifi-ation of these institutions exists 1n terms
of the sources and ises of funds. On the liability side they
look much like commercial banks, since they borrow from internal
and external sources, and receive demand and time deposits. On
the asset side they serve various sectors (although *hey may
concentrate on agriculture). They invest in securities and
issue loans of different maturity and risk, hence allowing for

more flexibility in the management ot the portfolio.

In a recent analysis of the portfolio composition o»f 97
development banks in Latin America, Pomareda [ 1982.b] found very
peculiar charaéteristics of those banks serving primarily or
exclusively the agricultural sector (see Table 1). Banks with
over 90 percent of their resources allocated to agriculture were
exclusively public banks; they were smaller Than the other banks
and they depended fundamegtally W Lnicrnal resources. Lne
most significant contribution to the later was public borrowings.

The proportion of public deposits in their portfolio was around

3 percent compared with 40 percent for other banks.
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The discussion ﬁfesentéd here sUééesfévthafﬁthé'Ast_ﬁaVe o
much to:gain fﬁéh'aétingﬁméré as fiﬁanciéi iﬁféfhé&iéfiéétf,Thié
is to say that the banks can restructure the composition of
their aésets and liabilities; but still speciélize in lending
to agricuiture.A A bank could even charge low rates on certain
agricultural loans, if»if can earn more in its role as financial
intermediary by issning checking and savings accounts and

investing on securities.

Financial Policies Towards Agriculture

As part of the same philosophy of finance for development,
interest rates for agriculture are below market rates. Most
developing countries provide subsidized interest rates to
agriculture, with the main purpose‘of inducing the adoption of
capital intensive technologiés that would result in increased
productivity. Low interest'rates have been visualized as a
necessary condition for agricultural development, yet much
controversy exists on the subject. Besides the criterion of
"low interest rates to induce technology adoption," several
other arguments are offered to justify this policy. Some of

these arguments are discussed below.

Low interest credit is offered as an alternative to high
cost funds supplied by informal lenders in the rural markets,
These groups are believed to exercise monopoly power, and hence,
to receive returns above their costs. Nevertheless, informal

lenders usually offer to farmers other services like inpuf suppl
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and a guarantee of purchasing the héﬁvesf [ Barton, 1977; Bouman,
1979] , hence justifying a higher cost of capital. On the other
hand, the high cost of informal credit, usually delivered at the
farm, may not be higher than the real cost of official credit
which includes the farmer's time until the credit is obtained
and during the loan supervision period [Adams, 1981]. 1In many
cases, however, these intermediaries 10 expioit the opportu-
nities in the rural sector and exercise monopoly power, partic-
ularly among the less fortunate farmers who do not qualify as

~

credit worthy according to the ADBR criteria.’

Perhaps, the strqngest argument ‘or low cost credit has
its roots in the historical time when development pciicies were
originally designed. The development philosophy gained strength
in the 30's when the world recession implied negative real
rates of interest. Therefore, it dic not seem strange to offer
development finance at 2 or 3 percent interest rates. However,
if we focus on real rates of interest, the rate on the loan
should include at least the cost of inflation, hence higher

rates. Failure to do so will result in decapitalization of the

banks. Such has been the case for many Latin American countries,

which failed to reconcile their financial policies and current

inflatior rates [ Galbis, 1981],

When inflation was not so severe and when international
financial agencies had a stronger position, they could lend at

very low rates. It was believed therefore, that domestic
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development banks should provide farm'Credifvat the same rafes. i
That, however, ignores the ﬁdminisfrative costs of credit
becau§e of the rafher lafge numbef of small loans. If ADBs act
as banks, they may have the right to transfer those costs to
the borrowers. But also, if they act as instruients of

government policy, then they can expect government subsidies.

The higher the cost of capital, the lower the expected
profitability of the financed enterprise, and hence, a smaller
margin to the farmer. Profit is a determinant of loan bearing
capacity; therefore it is believed that lower rates increase
profit margins, and hence, loan repayment ability. Low rates,
however, induce misuse of credit obtained for agriculture but
invested in alternative projects. As a result, a farmer could
be an excellent payer to the bank because of higher returns ta
the borrowed money put in other uses, bﬁt not because of a

larger profit margin in agriculture,

One of the strongest and most debated arguments for low’
cost credit to agriculture is the income distribution effects,
expected to benefit the rural poor. This, however, assumes
larger benefits to be distributed among a large number of small
producers [ Gonzdlez-Vega, 1977, 1981] . In practice, however,
éven though ADBs show a large'nqmber of loans, the number of
beneficiaries is much smaller. The reason for this is that loans
are provided on a croﬁ-site basis. Hence, a large commercial

farmer, with several properties and growing various crops, may
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receive 5 or more of the largest loans, while small farmers

receive one or at the most two small loans;

Much debate still exists on these issues, ° Many govern-
ments in Latin America are in the process of rg?ising their
interest rate policies for agriculture in order to'keepAinsti-g
tutions financially viable, and able to mahage in the current
inflationary process [ALIDE, 1981]. Nevertheless; there are
some countries willing to continue subsidizing égricultural
credit for political reasons. Low interest rates to agriculture
may be claimed nowadays to compensate farmers for an unfair
externally influenced rise in input prices and low domestic

product and export prices, which reduce farmers -income.

In the case of countries where inflatiaﬁ h§§ beenfl9w for
a long period of time but suddenly becomes a majopjéfawback on
the economy, its psychological effects may bé mpfe pervasive on
credit demand than anticipated. When'interestrrates rise
_rapidly they have a strong effect on decreasihg desired
investment, and hence, on the demand for credit.‘;A_case,in
point was recently observed in Costa Rica'(Januafy'1982). When
official interest rates rose from 12 to 20 ?erceﬁf, to adjust
partially for inflation, the demand for agricﬁltural credit
declined temporarily. This effect lasts while‘farmers' expec-
tations adjust and until they began learning to live with

inflation, a process which is still underway.
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While.gﬁbéidiééd interest'fafes ﬁay not be.justified‘froh.‘

a financial point of vigw,}tﬁere are other reasons thfat\a
particular point in time'agriculfﬁral interest rates may need
to be low. If that is thé case, the banks should then be
prepared to supervise agricultural credit, for farmers to use
it in the desired investments and not outside agriculture.
However, this increases the banks’ operating costs. In this
case, the ADBs should be prepared to generate financial
resources from other activities, in order to allow themselves

to fulfill their development goals.

Nevertheless, if it was agreed to inerease imterest

rates, an issue of relevance is the responsiveness of farmers
to higher interest rates. It is argued that the elasticity of
demand for public credit is rather insensitive to changes of
the nominal interest ‘rate, because the later is only a small
portion of the total cost of credit the farmer faces [Adams,
1981] . Furthermore, this sensitivity could decrease if better
quality loan services are provided and larger volumes of credit

made available.

An interesting paradox exists on intereét rate policies
and agricultural risks. Low interest rates to agriculture have
been justified from the farmers' point of view, because of
high risk-low profit of agricultural enterprises. Low interest
is therefore, expected to compensate for the cost of risk.
However, from the bank's point of view, as a financial institu-

tion, it should charge a higher interest rate on loans to the
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riskier.enterpfises, il.e., a'higﬁéffréte'fér.agricultufal‘
loans. This paradox and tﬁé'ﬁaturaily e#pécted high default
on agricultural development bénk loané; is an important reason
for the ADBs limited growth when they depend on their own
resources. Further discussion on this issue is contained in

the following section.

Risks in Agricultural Production and Loan Repayment

The Nature of Risks in Agriculture

Agriculture is a risky enterprise and risk averse behavior
among agricultural producers has been given as one explanation
for low investment, limited technique adoption and the slower
growth of agriculture compared with other sectors. The '
situation is more severe in developing countries, where other

factors aggravate the effects of risks.

Risk in agriculture stems from various sources, First,
uncertain input supplies and prices make production costs
a random variable. Second, uncertain yields and product
prices imply risk on gross returns. There are also risks
because of storage and marketing loses that the farmer often
has to sustain. In order to manage risks, farmers adopt
different strategies, including crop and technoiogy diversifi-
cation, reluctance to use modern inputs and credit, and the

use of agricultural insurance.
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Uncertain,inpuf pfices are not widelyﬁreéogniZed in'the.
literature as a primary source of risk. However, expérience
shows that to aﬁoid:crop'damageffbom_une#pected diseéseé or
pests, farmers will rush to purchase insecticides and fungicides
and if there is panic, prices will rise to very high levels
because of short term inelasticity of supply. The use of
insecticides and pesticides can reduce risks. However, Just
and Pope [1979] have demonstrated that a risk averse farmer
will tend to overinvest in such inputs and this can be just as
socially inefficient as under-investing in inputs which increase
risks (as fertilizers). There is also often the case that in
spite of the farmers' willingness to use certain inputs as part
of a modern technology, these can not be obtained. 1In fact the
success of some rural change and development projects has been
guaranteed thanks to the provision in kind of those inputs.
Such situations have been reported by Scobie and Franklin
[1977) in Colombia and by Ccama and Pastor [1982] in the

highlands of Bolivia.

Yield variability is a common source of risk and it is as
significant in the arid environments as it is in the humid and
subhumid tropics. It is usually associated with hail, frost,
drought, fire, dust storms, hurricanes and river floods. Also,
diseases and inappropriate use of technologies can result in
loss., Yield variability associated with climatic facters is
widely documented in the agronomy and agricultural economics

literature, as shown for example by Anderson, Dillon, and
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Hardaker [1977]. “Yield véfiébility';ssociatedfwith higher
levels of input use is also evidenced in tﬁe works of de Janvry
[1972] and Moscardi and de Janvry [1977]. Yield variability
48 an important reason for low rates of technology adoption as
explained by Berry [1977), Green [1978], and Binswanger [ 1978].
The risks of agricultural production emerging out of yield
variability have provided the rationale for crop insurance. This
system has been widely extended in the developed countries and
its potential in developing countries will be disecussed in

the following sections.

Price risk has been given greater attention in the liter-
ature, particularly in developed countries. The U,S. agricul-
ture price programs are an indication of the importance of the
issue. The income stabilization effect of price support
programs in U.S. agriculture was recently examined by Baker and
Dunn [1979] , and Gardner [ 1979] ; concluding that such programs

affect positively the financial viability of farms.

Much of the research on price variability has been with
regard to its effects on consumers welfare, as reported in the
works of Waugh [ 1944] , Subotnik and Houck [1976], Masell [ 1969],
Just et, al [ 1977] , among others. On the producers side, the
desirability of price stabilization has been demonstrated by
Hazell and Scandizzo [ 1975]), among others. Agricultural price
stabilization programs in national and international schemes

have been widely advocated., However, few of these have operated
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effectively because of their large costs and lack of political

feasibility (Hazell and Pomareda, 1981),

This analyéis suggésts that there. are sevefal}sourcesvdf
risk in agricultural production and similarly several ad-hoc
ways of handling them. Clearly, agricultural insurance is only
one way of contributing towards the stabilization'of farmers'
income when yield failure occurs. Fubthermore, the effective-
ness of agricultural insurance as an income stabilizing policy
would be affécted by the correlation between yield and price

variability.

Income Stability and Loan Repayment

The allocation of financial and physical resources at the
farm level can be examined with references to Figure 1.8
following the principle of money fungibility, the different
money sources are aggregated into a capital input, which is in
turn assigned to various production processes according to the
farmer's decision criteria. ' Farmers, especially those that are
smaller in terms of income, usually combine the earnings from
several activities in one account and use those resources for
the most pressing needs. The latter, of course, include present
consumption and uses outside agriculture, both favored by the
low interest rates at which official agriculitaral.credit is
obtained.8

Money is used to purchase agricultural inputs and, as

discussed before, here is the first origin of risk. In addition,
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it is important that_inputs_are~used at the optimal time,
because this affects,vulnerability of crop yield_fdlthg
variabilities of climate. .Climatic yield vaﬁiability,can‘
produce a total crop,ioss in all or part of the total area
grown, or it can be partial loss in the total aréé. The last
source of risk in the. cycle. is market risk, reflééﬁad in the
instability of priées.

With reference to Figuré 1, it is clear that net income (at
the far right of the diagram) is a random variable. More over,
beyond this point are additional elemehts that determine the
available funds to repay the bank loaﬁs. Farmers allocate net
income into planned consumptlon, savings and payment of out-
standing debts. It is common to f1nd that farmers would engage
in luxury consumptlon even before paylng outstandlng debts, or
else that present consumption ;s given greater importancevthan
future consumption (savings}. "In any event, there are only
exceptional cases when the bénké-intervene in product sales to
guarantee recovery of the loams. This could bg-fhe case when
the products are commercialized’through a government ownsd
marketing agenéy. | |

This process of the aliocati;)héf capital, plus the risks
faced by the farmer at each stage of the process, ‘explain why
farmers may be unable or unwilllng to repay their loans. The
banks' awareness of this process for each 1nd1vidual borrower
ﬁania,provide the basis for loan.prpéisions. However, the bank

can not do much to ‘improve the position of those not qualifying
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for loans. The bank can, hoﬁéver, request gbvefhﬁent'action
to supply inputs at thé opportune.time -and to provide'éupport to
input and product prices or the provision of agricultural insu-
rance. All of the above would contribute towards a higher

and more stable income.

This simplified analysis of income variability at the farm
level provides the rationale for income stabilization polices
of different kinds. However,'a point worth emphasizing is that
farm income can be stabilized and that should increase the
farmers' debt repayment capacity. Yet, the removal of all
income variability by itself does not guarantee loan recovery,
because possible moral risk, which is induced in part by a
higher opportunity returns from diverting low price credit

to alternative uses.

Agricultural Insurance and Credit Insurance

As discussed, farmers confront numerous risks throught the
growing season. Within this arfay of risks, there are specific
measures and policies to deal with each one. Agricultural
insurance has been devised with the specific objective of
compensating farmers against yield failure. By purchasing an
insurance policy the farmer prbtects the value of his crop
harvest or animal against specific disasters. In principle the
coverage can be for as much .as 100% of the value. Expected
product prices are used to cdlculate the value of the output

or the total coverage.
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Agricultural insurancevschemes are widely difused inzthe
developed céuntries. Thé u.sS, federal Crbp Insurénce'Program
has more than forty years of experience and covers more than
thirty crops against most natural disasters (hail, drought,
flood, fire, and others). Long existing programs are also in
Canada, Sweden, Israel, Japan, and Australia. In the developing
world, agricultural insurance is rather new, except for Mexico
and Puerto Rico where the programs exist since the 1950's. Of
all the programs referred to above, only the case of Mexico 1is

a credit insurance program.

Credit insurance is slightly different than agricultural
insurance. It protects only the value of the investment and
not the total value of the harvest. By purchasing a credit
insurance policy, the farmer protects his loan or a portion
thereof. If the harvest (or part of it) is lost, or if the
animal dies, the insurance agency pays the bank the amount due
by the farmer, thus allowing him to return to prodhcfion with-

out seriously decapitalizing his resources,

On theoretical grounds, one can discuss the benefits of
credit insurance from various points of view. Some of these
benefits as well as the costs have only recently begun to be
tested [ Pomareda, 1981.a; €cama and Pastor, 1382 IICA, 1983]. Credit
insurance pays the farmer's debt in the event of yield loses.

By doing so, it stabilizes the farmer's income and increases

"his debt bearing capacity. By paying his bank debt, it allows
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the farmer to return to the bank in the following year and

request a new loan and continﬁe'investing. Within the agriéﬁl-
tural system, insurance spreads risks among farmers, regions
and crops over time and it precludes the need to expensive
ad-hoc disaster efforts, as the insurance system itself is able
to offset losses from the reserves collected in good years and

in unaffected areas.

: Although highly favored as part of a rural development

strategy in developing countries [Ray, 197u; Tewéri and Sharma,
1978; Koropecky, 1980; and Gudger, 1980] , crop insurance has
been questioned on two grounds. First, its justification is
‘questionable when the variability of yields is small and when
traditional methods of risk management prove to be effective.
Second, its feasibility is limited by its costs, particularly
if premiums may need to be too high for the program to be
financially self sufficient or else need to recur to government
subsidies [ Roumasset, 1979; Crawford, 1979]. The later point
has been a major reason for debate with regard to agricultural
insurance and agricultural credit insurance. The concern is
valid, particularly when considering that agricultural develop-
ment banks (especially those servicing a large number of small
farmers) engage in large administrative expenses. An insurance
agency servicing the same clientele will face similarly high
operation costs and, therefore, it could also require

government subsidies.
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A third issue, directly relévant for credit insurance,

rests on the reasons for loan defaults faced by the bapks.
Loan default may be due to low incomes, because failure=df the
marketing system which results in low products pfices, or high
input prices or lack of inputs, or due to moral risk. In those
caseé few arguments can be made for the benefits‘of credit
insurance. However, credit insurance would be useful if loan
defaults are due to income instability because of production

losses.

Since the feasibility of insurance is highly affected by
its costs, a word is important on this regard. In the analysis
of costs of insurance, two distinct components of costs are to
be examined. First, the administrative costs; could be
decreased by an appropriate composition of the insﬁrance‘agency
portfolio in terms of size of farms and regions.g Second, the
financial costs, (i.c. pramium/indcmnities ratie), ceﬁld be
managed through the composition of the insurer's portfolio. In
this case the insurance agency could structure a portfolio with

various crops for which loses are not expected at the same time.

Given the costs of risk in agricultural production, commer-
cially issued insurance is usually considered too expensive for
farmers to purchase. It would in addition le too expensive
because premiums are calculated solely as a function of
expected loss and variance of loss, disregarding the covariance

between the various items in the portfolio. For an insurance
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program servicing agriculture’for dévelopment'purpoéés, the
vobjective of the institution is not necessarily the maximi-
Vzation of profits, but rather staying financially viable while
serving farmers at the lowest cost. Within such objectives, it
could be possible to run self-financed insurers that exploit

the insurance and investment alternatives through a portfolio

management approach [ see Pomareda, 1981.b: Arcia, 1982]

To conclude, agricultural risks make farmers income sto-
chastic, decrease debt bearing capacity and hence result in low
loan repayment. However, stabilizing farmers income is not
a guarantee of loan repayment. If, on the other hand, credit
insurance 1is demanded, it would guarantee loan repayment to the
bank only when yield failure is the reason for income varia-
bility. The effects of credit insurance on the supply of credit

are examined later on in this chapter.

Administration of the Loan Portfolio

Introduction

It is evident that there are conflicts of interest and
policy in agricultural development banking. These emerge from
the philosophy of financing risky agricultural production at the
lowest rates of interest. Furthermore, managing an ADB i
highly exposed to political decisions that have important
consequences for the bank's growth, and hence, for the supply of

credit. Although managing an ADB goes beyond management of the
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loan portfolio;"this‘point is discussed here because of its

importance in the mechanism of the éupplyvof.credit-oVer time.

This may bé taken‘aé fﬁé éése of a ﬁather specialized
ADB, On the asset side the bank is assumed to issue only loans
of different maturity, size, expected return, risk of return,
and demand for bank's human and physical resources. On the
liability side the bank could engage in short and long term
borrowing from the Central Bank, from commercial banks
(with government subsidy), and from international financial

agencies. The bank may also receive direct government subsidies

This rather simple composition'of the balance sheet is
typical of many specialized ADBs. This, however, takes an
extreme position, because some banks have, on the asset side,
small amounts of cash, securities (bonds), real assets and some
fixed assets. Also on the liability side, some ADBs handle
demand and time deposits on some pending accounts and net

capital.

The Loan Portfolio: Administration Costs and Recovery Rates

Because of the nature of ADBs, their loan portfolio is
typified by high costs and low returns. High total costs are
the result of a large number of loans that the bank has to
issue and administer. Low returns are due to low nominal rates
and high default or, in other words, poor loan collection
performance. This section analyses the interrelations among

these concepts.
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The loan portfolio is structured by loans issued for
different purposes and of different sizes, matﬁpity and risks.
Although other development banks finance mainly Iaﬁge projects,
ADBs finance mostly production loans for short cy¢le crops and
cattle fattening, and a more reduced number of loans for invest-

ments like orchards, cattle kherds and farm improvements

Although a significant proportion of the resources is allocated
to a small ~ number of large loans, the bank still has to
administer a large number of small loans. Because most of the
small loans are for annual crop production, their maturity is
of less than one year, regardless of the size of the loan. A
small number of loans however; may be of longer maturities,
particularly the investment loans. As the bank diversifies by
regions and crop cycles, there is likely to be a difference in
the risk characteristic of loans, yet this may not always be

the case.

The bank issues loans of different characteristics in
response to farmers’)demand , the availability of financial
resources and following government policies., The allocation
of funds is rarely made with a simultaneous consideration of
the availability of physical and human resources. As a result
the bank has to administer loans beyondlits capacity, which in
turn contributes to poor loan supervision and hence increased
delinquency rates. This oyerloadihg of the banks'’ adminis-
trative capacity has also been suggested as the main reason

" for a poor service and hence unsatisfaction of the farmer.
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Thére are however importantffeiafiéhéhiﬁs and tﬁé&é-&ffs

between financial policies and bank resource availability, as

discussed next. Assume that a loan of size L is charged a

nominal rate of interest r, hence the interest earning is

R = Ler. (1)
Therefore, at maturity the bank would collect:
L = L(14r) = L+R. (2)

In fact however, the bank works with expected values on loan
collection, which implies that the net recovery i.e., the

proportion collected of each loan at maturity is
E(L) = v[L(1+r)] (3)

where ¥ is the recovery rate. The above suggests that the

bank can increase expected loan collection in two ways. First,
by increasing the nominal rate of interest, which is funda-
mentally a political decision. Second, by improving the loan
recovery rate, which is however, a managerial issue, and hence
the bank can alter it by increased loan supervision or through

credit insurance.

Most bank officers would agree that increased loan
supervision provides increased loan recovery at a decreasing
rate. Nevertheless, the nature of this response function would

be different for various groups of farmers, the crops grown
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and the risks to which the férmér is‘expoéed; It is clear also |
that fo provide‘mdre‘léan suéerviéioﬁ,;wifﬁinifhe'avéilable
physical and human resources the Bank would héve td deévease
the number of loans issued. If the bank moves more towards
private ownership (becomes more concerned with profit and least
cost solutions) one can expect a decline in the number of small

loans and the enforcement of strong loan selection criteria.

On the other hand however, if an ADB had the option, it
could reject certain loans because historical experience shows
them providing too small gross returns, or because of too high
costs. Yet, as the bank leans more towards public ownership it
is not likely to be able to practice much loan sélection policies
but to take those loans that are expected to fulfill govern-

ment polices.

Lending costs have two important components. First there
is the cost of issuing and suppervising a loan until maturity.
Second there is the cost of keeping on the books and prosecuting
a loan that is overdue. These costs are expected to be the same
regardless of the amount lent, although there could be small
differences in costs, depending on the purpose of the loan and
its maturity. Long term livestock loans for =xample, may have
a largef issuance cost, but in general a low administration
cost while the loan is outstanding. Admiﬁistration costs could

also be different for areas with different accesibility.
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Managlng the 1oan portfollo is a cenfral 1ssue in agrlcu1+x.;
tural development banklng. The bank can improve. 1ts 1oan |
selection and supervision procedures and upgrade and enlarge
its staff, Yet, there will be a limit on 1mprovement on loan
collection, beyond which little can be gained by investments on
improved management. If the reasons for default are the risks
in agriculture, then income stabilization programs would
provide more direct benefits. Alternatively, credit insurance

could also be demanded.

Credit Insurance and Loan Recovery

Although much has been mentioned about goals in develop-
ment banking, no specific criteria has been given yet for the
institution's objective(s), On this regard the author believes
that there is no such a thing as a single objective in develop-
ment bank management. However, banks in general, and ADBs are
no exception, can be considered as utility maximizers in the
sense that they trade risk for return. As such, the institu-
tion's board of directors would act as risk averse a la Baumol,
i.e. the risk of return is given a certain wéight in the
decision-making. This would depend on forecasted situations
and the current financial position of the institution. 1In
other words, the institution can be assumed as maximizing a

linear objective function with parameters as follows:

U=E(x) - ¢0 (w)
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U, is utility,
E(x), are expected returns o&er a mulfipéfiéd;horiébn,"
¢, is a constant risk aversion parameter,
0, is the standard deviation of returns ove?“a multiperiod

planning horizon,

In the extreme cases of a fully supported-go?érnment guar-
anteed institution, ¢ would be zero, yet that may exist only in
a very hypothetical situation. As risk aversion increases, the
bank would prefer to invest in the most secure loans, i.e. those
with the highest recovefy rate. Hence, the opportunity cost of
credit insurance is expected to rise as the banks become more
concerned with risk management. In other words, credit insurance
becomes more desirable when the ADBs depend more on their banking
capacity, than on their bargaining ability to obtain government
subsidies to cover up for loses. As the availability of govern-
ment funds becomes more limited, ADBs will benefit from
requesting farmers to take credit insurance. This would allow
the banks to fulfill development goals, even without changing

their internal management and financial policies,

This is not to say, however, that credit insurance 1is
justifiable on all grounds; but that it could be considered as an
alternative,if credit supply is to reach potential viable

farmers exposed to risks in production. Such farmers are viable
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in terms of their average produbfivity. Therefore, credit B
insurance‘provides them with 5 guarantee of loan repayment when,
for reasons beyond their control, they could not pay back their

loans.

There is evidence that agricultural credit insurance
provides direct benefits for the lending institution. The
insurance agency pays the bank the farmers' debt when farmers
income is reduced because of crop yield failuré,'gnimal death or
loss of function. In Panama in 1979 and 1980 the Agricultural
Insurance Institute (ISA) payed the Agricultural Development
Bank (BDA) indemnities for US$194,642 and US$402,143 respec-
tively, which allowed for a significant improvement on loan
recovery (ISA, 1981). The loan recovery rate for industrial
fomatoes for example,was improved from an average of 82 percent
between 1976 and 1978 to 95 percent in 1979vand 99 percent in

1980 [ Pomareda y Fuentes, 1981].

Other advantages of credit insurance to the lending insti-
tution eould be the reduction of costs of "farmer hunting" to
collect the delinquent loans, and the additional supervision
for the most optimal use of credit. The insurance supervision
program helps the bank to separate those farmers that do not
want to pay from those that can not pay. P@r the latter group
the insurance agency will péy the bank the amount due by the
farmer. However, since credit insurance provides coverage only

for yield losses, its protection is only.partial,'because
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farmers.éanbstill have'reduced,ﬁnéomésvﬁeééuse'of excesive costs
of production or low product prices."Credit iﬁsurance would
fherefore,,provide the largest benefits for the bank when lack

of loan repayment is due mostly to yield failure.

It should be pointed out that although credit insurance
allows the bank to show a healthier loan portfolio, it could be
interpreted as a cover up for the bank's low capacitvy to recover
its loaned funds. In this sense credit insurance does not offer
an incentive for the bank to improve its loan selection proce-
dures and inspection practices to increase loan recovery.
However, it is a way of improving loan recovery and it should
allow the bank to grow at a faster rate. Its desirability is
clearly high for the bank, yet its justification is to be based
6n cost effectiveness; i.e. whether the overall costs to the

bank and the insurer do not exceed the benefits.

An issue for debate still remains. If credit insurance
compensates for losses in agricultural production and therefore
stabilizes farm incomes, then there should be no redson anymore
for such highly subsidized interest rates. With credit insur-
ance therefore, agricultural development banks could charge
higher interest rates to farmers. The net effect on the bank
would therefore, be a higher recovery of loans and higher
interest earnings. Under such scenario, should it be the farmers
who pay the cost of insurance or should it be theibank who pays

for it?
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From the Viewpointiof the farmeb,lﬁﬁo.is;usgd tolpaying a
low price for credit, it is unlikely that he wbuld be very
willing to pay the cost of insurance and a higher interest rate.
On the other hand, if credit insurance provides direct inmediate
benefits for the bank, it may be reasonable to think that this
institution should help to pay for the cost of insurance. This
is an issue for further research; but to estimate the maximum
benefits of insurance for the bank it is assumed in this work

that the bank does not pay any of the insurance cost.

Asset-Liability Management and

Credit Supply

The Determinants of Bank Behavior

This section examines decision making of the banking firm by
focusging on the factors that determine bank behavior. The
analysis relates the decision making framework to the elements

of portfolio theory discussed later,

The behavior of the banking firm is determined by its
objective or set of objectives; its available options or choices
for sources and uses of funds: and the restrictions imposed by
technology, physical inputs, laws and/or regulations. Decision
making within such a set of objectives, alternatives and restric-
tions is a complex process and serious attempts have been made
to model it. The modeling efforts, although they are abstrac-

tions and have limitations, have also shown to be of practical
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use in helping to build a theory of.the banking firm and in

assisting decision makers.

The decision unit within the organization, whether an
individual or a board or directors, provides guidance and
exercises control, yet it is not expected to have full domain
of every operation. However, its decisions are expected tov
maximiz¢ the crganization's objectives. Such objectives are
related to management interests as well as to ownership ones.
Furthermore, in development banks such objectives are definitely
related to government policy. Defining the institutions' objec-
tive is a difficult task, in part because no single objective
can be specified. It is perhaps more proper to think of a
financial objective as the maximization of expected utility
and a set of goals. The institution establishes goals in the
short and long run. Through the maximization of objectives,
the institution pursues goals mainly in terms of size and
growth. The later suggests that decision making is a dynamic-
constantly adjusting process. Yet, as it is commom in economic
theory, we begin with a static situation or a so called

equilibrium situation.

The alternatives for sources and uses of bank funds

are selected from a wide set or possibi.ities, following the
institution's'goals and within the governmental rules and regu-
lations, state and federal laws, and banking agreements. Hence,
given a set of assets and liabilities, the bank will choose

among them trying to satisfy its objectives.
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Banks behave within technical aﬁd'lééal cOvstEAINES |
TheIatterare.impésed by the Central Bank authorities and the
Bank Commissiéns."These constraints vary-by éoﬁntry.éhd by '
regions within a-couhtry, according to the'particular character-
istics of the bank. One of the main restrictions on bank port-
f51i~ behavior concerns deposit and reserve requirements. Legal
restrictions affect bank behavior in relation to allowance to
invest in common stock of non-bank enterprises, size of loan
operation, payment of interest on demand balances, underwriting
of corporate debt or equity instruments and levels of interest

rates.

The constraints i1n general can have positive as well as
negative effects on the bank's behavior. It has been suggeéted
that "these regulations effectively prohibit a number of other-
wise attractive portfolios and therefore tend to impede banks
from maximizing their objective functions. On balance such
regulations probably lower bank profits, strenghten the hand of
ownership interests relative to hanagement, and force banks to
have portfolios that lessen the probability of bank failure"

[Hester and Pierce, 1975; p.18].

Physical constraints are impoﬁtant for a bank as for any
other firm. Objectives can be maximized only within the avail-
ability of inputs such és labor, building capacity, computer
time, telephone services and, in the case of banks servicing

the agricultural sector, the number of vehicles and field staff
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to make credit supervision. The opportunity cost (or shadow
price) on these constraints are the best indication of the need

to modify them, particularly when planning the firm's growth.

This introductory section has presented the elements for
decision making in the banking firm. It can be inferred that
knowledge of objectives, alternatives and constraints provides
basis for modelling the bank's decision making process, follow-
ing the principles of portfolio theory. This, in summary,
provides the rationale for holdings of alternative assets and
liabilities on the basis of their expected return, their

variance of return and the covariance of returns among them.

Refore clo=irec this section two points deserve further
emphasis .

The first refers to the fact that proper bank management
goes beyond the structure of the bank portfoiio. Jessup [ 1980]
points out that the consideration of cash flows, time deposits,
loan decisions and reviews, pfojecting growth, managing bank
capital and other issues lead into complex decision making for
sound, efficient and professional bank management. However,
bank portfolio size and composition, in order to satisfy goals
within the existing set of financial and physical constraints,

is a very important determinant of successful bank management.

The second point refers to the time dimension in bank
decision-making and its implications for bank portfolio manage-

ment. The time variable is of singular importance when planning
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bank growth, particularly when considering that the institution's
goals go beyond annual profit maximization. Because assets and
liabilities have different maturities the bank faces a basic

problem of dynamic balance sheet management.

Managing the Asset-Liability Spread

Succesful bank management rests sStrongly on the management
of the spread between assets and liabilities. Since development
banks have enjoyed a preferential treatment, the cost of funds
has been low; thus allowing them to hold assets (loans) of
relatively low profitability. VYet, as the cost of funds becomes
increasingly high, there seems to be no other alternative but to
inject more profesionalism in the management of bank funds.

This may allow the bank‘to’contipue providing development

services at the lowest possible cost.

For simplification purposes the analysis in this section
abstracts from the other two important aspects of bank manage-
ment liquidity and risk, to concentrate on return i.e. the
spread between assets and liabilities. We analyze the cest

and the revenue components of net earnings.

Financial costs in period t, (FC),., are defined by the
interest and amortization payments on the banks contractual

debts and interest payments on deposits from the public,

(FC)t = %(kak)t+ E(Akt) + (dt'Dt)., - (5.a)
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where:

b, , is the nominal rate on borrowed funds from source k.

(b,B,), > is interest expense due to source k in peried t.
Akt’ is the amortization of borrowed funds from source k,
due in period t.

dt » 1s the interest rate paid on deposits in period t.

D, > is the volume of money held on the form of deposits.

With respect to borrowings there is no element of risk,

as the bank arranges for repayment conditions in ‘advance. The
bank would choose from alternétivé sources of funds not only
as a function of the interest rate on borrowed funds, but the
length of the repayment period and the grace period, a typical
feature of development funds. As far as time deposits, the
risk of withdrawal will be expressed through a liquidity

balance constraint.

Operating costs are a major determinant of bankjnét earnings.
Furthermore, there are important trade offs between the avail-
ability and use of operating capital and resources and bank
performance. Oﬁerating costs can be considered.to include
costs of personnel for loan appraisal and supervision and
maintenance of deposit accounts, vehicles for field work, main-

tenance of office facilities, computer services, etc.



Operating costs, (oC) ., would inclﬁde(the following

components:
(0C), = Hy + V, + 0, (5.b)
where:
Ht = personnel costs
Ve = vehicles maintenance and repair
R, = other expenses including office facilities equipment

and other.

The bank can increase the loan recovery rates through
stronger loan selection procedures, hence rejecting those loans
that do not qualify; or else rationing credit according to debt
bearing capacity criteria. Doing this, however, implies a
larger amount of time spent on each loan appraiéal, and hence,
a larger demand for bank staff. Similarly, loan recovery rates
can be increased through more intensive loan supervision, which
implies more continuos contact between the ioan officer and the
farmer; therefore, larger requirements of staff, more vehicles
and more operating capital.fbr vehicle fuel, maintenance and

repairs.

In trying to save operafing costs, the banks contribute to
increaéed loan defaults. Yet; because of the rather large number
of loans administered, the bank has no choice but to accept the

operating conditions, and hence the resultiﬁg performance. For

L
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better operating}conditions most Agricultural dévelopment banks
in Latin America would have to.increase and upgrade their staff,
and increase considerably their operatihg budget, in'ordér to

minimize default rates.

With respect to the generation of income, the bank usually

has the choice of loans, investments and real assets plus any
cash holdings. Returns on these assets will determine the

the banks' gross earnings, (GR)_, as follows:

PV eeg Diyeeg o+ BN eoy Ty Dy eoglygt By o g(IRYY Ly S,
where:

Ni £-9 the number of loans of type i maturing in year t

’
and issued in year t-j, i.e. j is the period to
maturity.

Li,t-j , the size of a loan of type i, maturing in year t
and issued in year t-j, i.e. j is the period to
maturity.

Mi,t-j ’ thé number of bonds of type i maturing in year t

LI
and issued in year t-j
Yi s return on bonds of type i

i,t-3 ° principal of bonds at date of purchase in year
’

t-3
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St » returns on real assets

Ct , cash holdings

Therefore thé bank's annual net return is determined by:

LI (GR)t - (FC)t - (OC)t. (8)

The conflict of purposes in the management of agricultural
development banks can now be more fully understood. On one
hand, for development purposes within currently conceived
philosophies, ADBs want to reach the largest number of farmers
and provide them with the lowest price credit. On the.other
hand, the banks face high operating costs, low earnings, and
very slim operating budgets. The result can not be other than
a poorly performing institution characterized by high loan
default and low quality credit supplied at low interest rate,

but at ahigh cost to the farmer.

Dynamic Balance Sheet and the Supply of Credit

Bank portfolio management relies fundamentally on dynamic
ﬁanagement of the balance sheet, i.e. decisions regarding the
~ sources and uses of funds over time. This section develops
the principles for the determination of the supply of loanable

funds for the case of a specialized ADB.

The amount of funds that the bank can allocate in period
t to loans of different characteristics, is limited by the

availability of loanable funds:
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[loanable]é [ loan ] +1 bond ] +1 net

10
: . + ;
funds recovery collections dep031ts] [ borrowings]

other :
financial operating investment
- 1 costs -1 costs ] ’[securities and]"[cash]
bonds

?Ni,tLi,t < [?N. L (1+r~i)]'yi + IM

+ +
i,t-3 70, t-3 (1tyy)

i't-jYi't-j

[(TD)t + (DD)t] + (Bk)t - (FC)t - (OC)t - ?Mi,tyi,t

-C (7)

Where all terms have been already defined.

Loan recovery in period t is a function of management énd
financial policies in previous periods, which directly or indi-
rectly affect expected returns through the nominal rate of
interest or through the loan recovery rate. Furthermore, time
preference and resource availability will affect the issuance
of loans maturing in period t, t+1, £+2... t+j. With fixed low
interest rates and high inflation the bank would prefer shorter
loans; however, longer maturity loans demand less fixed issuance
costs per period because money is turned over less frequently,
and hence, less paper work is needed. Therefore, when trying
to optimize its resources, the bank faces a trade off between
the value of money, the operating costs and the availability

of physical resources.
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Borrowingé in period t are not exogenously determined. Thé
bank is not likely to be able to borrow beyond'ifs financial and
administrative capacity, as appraised by the bank;s adminis-
tration and the lending agencies, either domestic or foreign.

In addition, the leverage requirements and the overall compo-
sition of assets and liabilities will determine the oﬁtimum
amount of borrowings at a given interest rate and repayment
conditions. However, we could specify that there is always

some upper limit on the amount of total borrowings.ll

The bank would, therefore, select its sources of tunus
simultaneously with the decision on uses of funds, searching
for the largest earnings margin, while fulfilling its develop-
ﬁent goals and servicing a particular clientele. In many cases,
however, the bank negotiates the repayment conditions on
borrowed funds depending upon the use to which the funds are

to be put.

Financial costs in period t are determined by contractual
arrangements in previous periods. Operating costs are defined
in the previous section and they are not to exceed the

institution’s budget.

This analysis provides the rationale for bank growth and
the supply of credit in each time period. It is evident that

interest rate policies, borrowing strategies, management of
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inflation; and allocation of physical and human resources are
important determinants of bank growth. Simultaneous decisions
on these issues will determine the bank's capacity to supply

larger amounts of credit.

Differences in profitability, risk, maturity and resource
requirements, will determine the allocation of funds to partic-
ular lcans. These include various annual crops, perennial
crops, livestock and farm improvements. However, the bank may
be limited in its decisions by government legislation, institu-
tional agreements and/or political pressure to guarantee the
cu,.ply of credit for particular purposes. These restrictions
would affect the bank's crtimal resource use and aggregate
credit supply,; but they would, on the other hand, guarantee
short term fulfillment of development goals. One could, with
certainty, indicate that the nature of these restrictions
orovide the fundamental difference between the operating

practices among commercial and development banks.

The central issue and main conclusion of this discussion
is that an ADB that depends primarily on loan Gollectians,
can not grow as fast as a diversified bank; hence it needs
government subsidies and or external low cost funds. Howevery
for an ADB with most agencies located in rural areas, the point
remains as to how could it attract time and demand deposits
from rural residents-farmers and non farmers. The issue has

been discussed in the literature of rural finance, but not as
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much as the aspects of subsidized interest rates and related

topies.

One explanation for the neglect of savings mobilization
may be its inconsistency with policies of low interest rates
on loans (Vogel, 1981) and the high costs of administering a
large number of savings and checking accounts. In addition one
must recognize that managing a bank with multiple functions is
far more complicated than managing a lending bank which relies

on donors' money.

For a bank to be able to attract time and demand deposits
in rural areas, it has to offer g positive real interest rate
on savings accounts. Without this, the rural population would
utilize its traditional means of hedging against inflation

(Vogel, 1981; Buser, 1976).

set of Hypotheses

More financial resources are needed to allow for faster
and equitable agricultural growth. To achieve such objectives,
agricultural development banks are expected té play a more
meaningful role by increasing the supply of credit. In
achieving their tarﬁets, however, ADBs face problems of insti-
tutional design and policies that limit their performing abil-
ity. On the other hand, lending to agricultufe continues to be

a risky and costly enterprise.
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This chapter has shown that ADBs could improve their
overall performance, by functioning more like banks, while they
fulfill development objectives. ADBs cduld diVersify their
asset and liability portfolios and this should increase their
availability of funds and theipr capacity to act in a financially
unstable world. This would be mandatory in cases when the
governments can not provide more subsidies and when foreign
soft loans dry out. Nevertheless, even with the best diversified
and managed portfolios, the banks could still face significant
default on agricultural loans because of production risks.

Hence credit insurance should be considered, but not as a

substitute for better management of the locan portfolio.

The main purpese of this gtudy was to determine the

impact of alternative policies on the supply of credit, However,
because agricultural development banks are rather complex ins~
titutions, the various policies would have many other effects
besides the changes in the supply of credit. Therefore, the
analysis carried does not focus only on credit supply but also
on various elements of importance in the decision making process,
for selecting among alternative strategies, Furthermore, some
important changes on the credit supply may be the result of
external factors rather than policies controllable by the bank

or by the government.



53

With these observations, the following hypotheses were

tested;

i) 1Increased risk aversion on the bank's managemént,
implying more concern for locan recovery, will have a positive
impact on long term growth. However, the bankvmay be'induced
to reject loans that would have otherwise beeh part of its

'development oriented' portfolio.

-
ii) Credit insurance provides benefits for the bank through

reduced coétsAof loan administration, higher average recovery and

lower variance of loan recovery. These factors contribute to

a larger avaiiability of loanable funds and faster bank growth.

iii) Serving small farmers imposes a constraint on bank"
growth through higher administration costs and lower availability
of funds. Hence relieving the agricultural development banks

from this requirement will increase bank growth.

iy) Higher cost of funds borrowed from commercial banks
and a decline in government subsidies will have a negative
impact on the bank's growth and its capacity tovéerve small
farm agriculture. The impact is aggravated by the fact that
the bank does not have a diversified portfolio on assests and

liabilities.

v) Transforming a specialized bank into one with

multiple functions will allow the bank to increase its size and
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the availability of funds. However, the growth of the supply
of credit to agriculture could be affected by the relative
profitability of loans versus other instruments and by the

cost of funds.

These hypotheses were tested through analysis of sample
information on loans issued in various years and by using
a mathematical programming model. Although, these data came
from only one bank, some importaht implications can be addressed
for specialized agricultrual development banks in general,
either in Latin America or in developing countries in other

regions.
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End Notes

1Public (private) banks are those in which all of the
capital stock is owned within the public (private)sector and
operating policy is under public (private) sector control.

2Poor loan collection is strongly influenced by political
decisions when the government wants to benefit particular
groups who claim crop disasters.

3Members of the Latin American Association of Development
Finance Institutions (ALIDE).

“Loans of different size, maturity, risk and physical
resource requirements.

5Many times the reasons the ADB gives for not providing a
loan are the absence of ownership titlie, a plot that is too
small or a technology adoption capacity that is unreliable.

®See Hanson and Thompson [ 1981] for a discussion and a
simulation of farm debt bearing capacity as affected by income
and variability of income.

7Von Pischke and Adams [ 1980] highlighted the primary
implications of money fungibility in agricultural finance,
particularly as it makes difficult to evaluate credit programs,
where credit is usually treated as another production input.

8 Ladman and Tinnermeier [ 1981] present an interesting des-
cription of such capital markets in Boliv1a, where money
borrowed for agricultural purposes is used in constructlon
and other sectors, where returns are much higher.

9These may include farm loans issued by different banks.

e concept of net deposits implies the available funds
after meeting the leverage and reserve requirements,

11The amount borrowed is also affected Sy the possibilities
for attracting deposits instead ot acquiring debt.



CHAPTER III

A MULTIPERIOD MODEL FOR AN AGRICULTURAL
DEVELOPMENT BANK

Introduction

The preceding discussion illustrates the nature of
decision making for an ADB. It is evident that managing the
portfolio is a complex process, yet possible to model in the
context of a mathematical programming formulation. This is
because the bank has an objective, alternatives and constraints.
Furthermore, it is possible to'model this decision making as
a multiperiod system taking into account the intertemporal

linkages that characterize the decision variables.

Portfolio theory offers the appropriate methodology for
a quantitative framework that allows one to structure the inter-
relations discussed in the previous chapter. It also allows to
integrate the principles of ri§k management amd resource allo-
cation for optimal composition of the bank's portfolio. After
reviewing the principles of portfolio theory, this chapter re-

views the main optimization models of commercial bank management.

Portfolio theory and commercial bank portfolio models are
reviewed in the first part of the chapter. The remaining of
the chapter develops a model for an agricultural development
bank. The approach begins with the building blocks of an ADB
model and then develops the multiperiod formulation. This is
done through the use of a multiperiod linear programming model.

56
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Portfolio Theory and the Banking Firm

Background

The general principles of portfolio theory are built on the
concept that inyestors face a ufility function of mbney, They
would choose among alternatives on the basis of their expected

returns and variance of expected return.

Whether the options are bonds held by a,ﬁrivate investor,
loans issued by a bank, policies'offered by an insurance agency,
or crops grown by a farmer, these options are subject to risk
because their returns cannot be anticipated with'perfect
certainty. This implies the existence of an expected return
associated with a probability distribution and hence a variance
of returns. Moreover, nature does not affect the behavior of
returns for each alternative in the same way; hence, there is
some degree of éorrelation in the returns of the various
alternatives. To the extent that this correlation is not

perfectly positive, there are gains from diversification.

The objectives of enterprises are multiple., From a finan-
cial point of Qiew however, two are common to all investors:
a. to obtain the maximum returnl; and b. this retyrn to be
dependable and stable ife., subject to the least variation. It
is on these two objectives that one finds an inconsistency i.e.,
the maximum return is not necessarily the one with the least

uncertainty of return, The choice among pairs is a function of
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the investor's performanee; yet it is necessary to know which
are the portfolios that provide a given return with the least

uncertainty.

It has become established now to measure risk by the
variance of returns. However, in portfolio analysis, the covar-
iance of returns of alternative investments is as important as
the variance of individual investments. In fact, it is because
of the existence of such a covariance that risk caﬁ be managed
through diversification. The general principles of portfolio
theory go back to the origins of decision sciences, but it was
only with the pioneering work of Markowitz [ 1952] that a mathe-
matic formulation was made available.2 Ever since its appear-
ance, portfolio theory claimed interest among ecoﬁomists and
financial analysts. The following two sections present the
concepts of feasible and efficient portfolios and then the
concepts of utility and optimal portfolios. The separate
discussion of these concepts is necessary for a fuller under-

standing of portfolio management theory.

Feasible and Efficient Portfolios

A portfolio can be structured by one or by many investments,
each with its own characteristics. The selection of the best
combination of investments given the investor's capital con-
stfaint is not an easy task, According to Markowitz, the choice
is among those investments for which the maximum return is

associated with a given variance of return. The locus of such
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combination definés a set of efficient portfélios, i,e.,fhe
frontier in Figure 2. The combination of investments that for
the same variance provides with smaller returns are located in
the shaded area and they are defined as feasible but not

efficient portfolios.

If the investor can allocate his financial resources into
n investments, then the proportion of each one in the portfolio

can be defined as Xi (for i=1,2..n)
n
§ X, =1 (9)

and the feasible portfolios (including the efficient ones)

fulfill the following non-negativity condition:

X.20 , (10)

1

The expected return of the portfolio, a random variable in
itself, is the weighted average of the expected returns of each

investment (R) hence

E(R) = £ xR (11)

ivi®

The covariance of return of the portfolio depends on the
proportion of each component, its variance of return and the

covariance of returns among investments.

2
0° = }EJEXinOij (12.a)

r= FEXXP,,0,0, | (12.b)
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E(R)

+

Efficient
Portfolios

Figure 2. Feasible and Efficient Portfolios

where pij stands for the correlation coefficient among invest-
ments and o, and oj are the standard deviations of returns. In

matrix notation the variance of return is:

) _ —_— _
o = [x1 Xz" ...Xn] . 01y Tqpere 0, X1
921 %922 %2n X,

. . . . (13)
on] n2 onn Xn
S——— e— —Q-J
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The generalities presented above deserve further discussion
to understand the role that each component (Xij’ Ri . oi and

pij) play in the performance of the portfolio,

The proportion of each investment,(xi) contributes linearly
to the expected return and variance of return of the portfolio.
Therefore, larger values of Xi will have more weight in the

expected return and variance of return of the portfolio.

In the special case in which the portfolio is composed
entirely of one investment, correlation is of no relevance.
However, in the general case correlation iS‘important and

this can be seen by further disaggregation of equation (12.a)

02 = T %2 02
r 1 b §

P ZZz Xi X. p o. o, (14)

i#i 3 Ji3 i

The first term of the second part of equation (14%) is
obviously positive. However, if the covariance term is nega-
tive, it counter acts with the first and hence reduces the
variance of the portfolio, The larger the degree of negative
correlation in the portfolio, the larger the convexity of the

efficient frontier.

It was Markowitz who first suggested quadratic programming

to find the set of efficient portfolios. The problem reduces

to:

=M
uMs
X

>

Q

n
Min - X ( E Xi Ri) + (15)
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for all possible values of A 20 and

s.t
X, = 1. (16)
In practice however, many other constraints can be imposed on
the minimization condition. Even when assuming that all such
other constraints exist, every value of N will give a different

efficient portfolio.

The concept of an efficient portfolio as discussed, relates
strictly to financial criteria. In practice however, besides
the risk-return criteria, there are a number of factors that
limit the choice to a constrained set of efficient portfolios.
Because of resource constraints, managerial criteria, laws and
or regulations the investor may be limited to a set such as

S' instead of S in Figure 3.

E (P)

b~ efficient portfolios (S)
S

S

~— constrained
efficient portfolios (S')

T .

o
r

Figure 3. Efficient and Constrained Efficient Portfol.o-
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In the case of §', for the same amount of risk the investor
can obtain a smaller return because of the existence of other
constraints. Incorporating these constraints in the selection
of the efficient portfolios is straightforward as the model in

equations (15) and (16) can be further constrained by:

Ta,, X.€A | (17

where a; . represent the resource requirement and Aj is a vector
or resource constraints. Accounting for those constraints adds
realism and practicality to portfolio models for individual or
institutional investors who, besides a capital cdnstraint,face

a number of physical and institutional limitations,

Utility Maximization and Optimal Portfolios

Investors will choose from an infinite number of efficient
portfolios, the combination that satisfies their own preferences.
The later concept implies the existence of a utility function
i.e., some relation between risk and return, the two decision
elements in portfolio theory. The investor would, under such
conditions, try to maximize his utility function. The latter

reflects his attitude towards risk and return, -

Because of the difficulty in estimating the nature of
utility functions, much of the work on portfolio management has
avoided this issue, although some economists have. studied in

detail the characteristics of particular utility fuhctions and
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considered several criteria for their evaluation. The concepts
of utility go back to the 18th Century with the work of
Bernoulli, who hypothesized that investors maximize expected

oo . . . . . . 4
utility or, in his own terminology, maximize "moral expectation".®

It has become common to assume that most investors are risk
averse 1.e., they dislike risk, hence they face a concave utility
function. One can assume this concave utility function to be a

negative exponential, lets say
UCY) =1 -e"® Y, when a0 (18)

Freund (1956) has shown that the expected value of a negative
exponential, integrated over a normal probability density

function can be expressed as:

E[U (Y)] = E (Y) - (%) g (19)
) 4

In practice, the estimation of a utility function faces
severe problems. In general terms, however, we can assume a
expected utility function expressed as a linear relation of

E(Y) and o :
b4
E (U (Y))= E (Y) - ¢ay (20)

where ¢ is a constant risk aversion parameter, This development
is due mainly to Tobin (1958), who explicitly distinguished
between risk lovers and risk averters.5 The first would be
willing to trade a higher expected rate of return in exchange

for a greater variance, while risk averters will only accept
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Mor~ Y..r .7 %hey -zn =x =.t "reidtively higher" gains.

A soluytion to the iﬁvestof’s choi¢é of_ah optimal portfolio
can be found at the.tangency point of:the éfficient set and the
highest utility function.~ Obtaining such -an optimai solution
requirez maximizing the objeCfive fﬁnction (utility) subject to
a set of constraints. Quadratic programming can be used to
obtain such an equilibrium solution., however linear programming

also offers an alternative approach-.

The general maximization model that provides an optimal

solution to this problem is

Max E (U) = E (Y) - ¢0_ , (21)
s.t.: T X. «F (22)
1l 1
Ta X, tA (23)
1 7iji j
X >0 . (2y)

In this case however, the model is formulated with the Xivg being
(absolute) amounts of money invested in each alternative and hence

their total volume 1is not to e%ceed the available funds‘(P);

This general model can be applied to any financial instituj
tion and certainly to banks. The most important applications in

the banking industry are reviewed next.
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A Review of Bank Portfolio Models

The Static Models

The behavior of the banking firm has been studied and
modeled with considerable interest during the last two decades.
There are a number of models and approaches which are being
forged together to form a theory of bank behavior, Although
econometric, simulation and optimization models are available,

the concern in this work is only with the latter.

It is possible to analyse the theory and models used to
explain the bahavior of the banking firm in the context of their
evolution with regard to particular issues. These issues are;
first, the management of assets and liabilitiesj; second, the
incorporation of risk in the decision making processj;and third,
the simultaneous consideration of financial and real (physical)

constraints in the determination of the firm's portfolio.

A large proportion of the literature on banking theory
focusses on the analysis of partial static models of bank
portfolio management. In these models the size of the portfolio
is assumed to be exogenously determined, while the aspects of
resource needs and constraints for the administration of the
portfolio are ignored. These models focussed first on the issue
of reserve and liquidity ratio management. Later on, with the
influence of the work of Markowitz [1959], the aspects of risk
and its effects on the composition of assets and liabilities

were introduced. The issue of risk management however, becomes
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more releyant in the complete models of bank- portfolio management

which are diseéussed later.

The basic models of reserve-liquidity management are based
on the work of Edgeworth [1888]. The common feature of these
models 1s that they treat the reserve-liability decision as a
problem of inventory optimization under stochastic demand. It
is assumed that on the asset side the bank can choose between,
léts say, two types of assets: reserves (which could be
securities) and loans. The bank would structure ifs portfolio
trying to minimize the opportunity cost of excess holdings of

the various assets.

1)

In such a case, on the asset side, the problem is one of
choosing the optimal allocation of the given funds among
reserves and loans. This of course assumes that there is a
minimum reserve requirement. The bank usually has the oppor-
tunity to hold & variety of assets and the choice among them is,
as it will be discussed below, a function of relative risk and
returns. In this regard, a priori selection of customers can
be done if realistic knowledge about them is available, There-
fore, it is hypothesized that the bank, by spending resources
on the collection of information about its customers, can
reduce the expected rate of default, Baltensperger [1972;a and
1872.b] linked the cost of incomplete information and the
return to more information with the variability of certain

random variables such as default loses and deposit fluctuations.
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With regard to management of liabilities,'Baitensperger
[ 1980] indiéates that the argumeﬂt is usually'madé that the bank
does not have a choice other than simply accepting all the
deposits offered. The end of the year net interest earnings
provides the bank with a new input in liabilities, known only in
some probabilistic way. Managing tnis flow of earnings within
the bank-capital account has also resulted in interesting
contributions by Baltensperger [ 1972.a, 1972.b] and Taggart and
Greenbaum [ 1978] . |

'In summary, the static partial models of bank management
deal with questions of asset choice or liability management.
Their approach is comparable to the principles of minimum cost
production given a level of output, according to the general

microeconomic theory of the firm.

In the context of this research, it is more relevant to
focus on more complete models of the banking firm, where the
important issues are not limited to those of asset-liability,
balance, but also the influence of risk in management and the
determination of the firm's size. These more complete models
assume competitive behavior i.e.,,given interest rates. There is
however, a number of models that incorporate monopolistic
behavior in the banks' decision making and organization. The
models developed by Klein [1971] and Monti [1972] assume that
the bank has monopoly power and determine bank scale and port-

folio structure via (net) reyenue maximization.
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These more compiete models determine the optimal structure

of assets and liabilities (apart from the exogenous capital
account) as well as the total size of the bank, under the
assumption that it acts as a price setter in the markets for
bank loans as well as the markets for different types of
deposits. This approach neglects resource constraints and it has
been criticized for not providing a rational explanation of bank

behavior [ Baltensperger, 1980].

Some of these models have taken risk into account only in
an indirect way. It is assumed that the firm cares about risk
only to the extent that it is reflected in expected profit.

The firm, therefore, does not directly consider risk in

portfolio management in the sense of trading between expected
return and variance of return., There are, however, a few models
which approach the theory of the banking firm by applying the
general theory of portfolio management under the assumption of
risk averse behavior in the bank's administration. This approach,
based on the works of Markowitz [ 1959, 1976]°, and Baumol [ 1963]
treats the banking firm simply as a collection of financial
assets with exogenous and stochastic rates of return and with

liabilities treated as negative assets.

Within this later group of models, the simplest one is that
developed by Pyle [1971] . This model is basically a decision tool
for a financial intermediary which has the choice between three

securities;: a riskless security 'nd two securities w'th an
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uncertain yield over the given decision period, referred to as
"loans" and "deposits". - The later can, therefore, be held in
negative amounts. The model is rather simple, ignoring liquidity
and solvency considerations as well as resource costs and con-
straints, However, the interesting feature of the model is that
the firm maximizes a concave utility function, i.e. it is risk

averse,

Within the same framework, one finds the models proposed by
Parkin [ 1970] , and Hart and Jafee [ 1974]. Their models assume
that the set of assets and liabilities which are held by the
firm is institutionally given. This is a rather realistic
assumption in light of segmentation in the money and capital
markets [ Van Horne, 1980] . Both models treat the institutional
aépects as exogenous constraints on the admitted range of assets
and liabilities. A similar approach to treat this aspect is the
one used by Kane and Malkiel [ 1965}, also under the consideration
of risk averse behavior, where utility is maximized over a one

calandar period.

In general, these models treat satisfactorily the aspects of
risk management within the principles of portfolio theory in a
static framework. However, a complete theory of the banking
firm must explain how the firm combines its scaree resources
of various kinds in order to satisfy objectives within the

portfolio management approach. That is to say that the
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optimal composition of the portfolio depends not only on the
risk-return tradeoffs, but also it depends on the relative uses
of the limjited factors of prodyction by each unit of the assets
and liabilities. Within this framework, the literature on bank
models is much limited; yet some valuable contributions have
been made in the last years with regard to models that accounr

for resource use.

The consideration of resource use in bank portfolio manage -
ment was taken up first by Pesek [ 1970] with further refinements
by Towey [ 1974) , Adar, Agmon and Orgler, [ 1975] , Sealey and
Lindley [1977] and Saving [ 1977]. These models essentially
represent pure production cost models of banking i.e.,they
explain size and structure of bank liabilities and assets purely
iﬁ terms of the flows of real resource costs. All other aspects
referred to before, including risk management are not considered.
Even the latest of these models, proposed by Baltensperger

[1980, p. 32-36] neglects specific account of risk management.

A known exception that incorporated risk averse behavior
and accounted for constraints in the decision making, but in a
static framework, is the work of Robison [ 1975] which is summar-
ized in Robison and Barry [1977]. Robison developed a quadratic
programming model and used it to evaluate how an expected
utility maximizing choice is changed in response to factors

shifting the mean-variance (E-V) efficient set and changes in
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the decision maker's level of risk aversion. The author also

reports consistency between bank behavior and the E-V decision
criteria. The.model was used to evaluate alternative agricul-
tural finance policies on their effect on a commercial bank

portfolio.

As noticed, the proceeding discussion focuséed on bank
portfolio models within a static framework of analysis. Although
all this work provides interesting contributions to the field of
modelling bank behavior, it totally neglects the issue of

"dynamics" in modelling bank portfolios.

The Dynamic Models

There have been two alternative approaches to model bank
behavior in a dynamic framework: simulation models and optimi-
zation models, While the first are useful to find out the
effects of alternative decisions, they are of limited applicability
in trying to determine what is the "best plan" for the bank in
terms of the combination of its resources to attain specific
objectives and goals over time. With this latter purpose in mind,
optimization models offer the best alternative approach. They
build on the principles of portfolio theory and some interesting

applications have been made in the last twenty years.

The dynamic models of bank portfolio are perhaps some of the

most interesting contributions in dynamic portfolio management.
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Given the operating procedures of banks, these models are more
complete and useful than static models. In reviewing these
models two groups can be idéntified. The first does not account
for risk in the objective function, hence they are basically
dynamic optimization models,»with’risk management policies
built in the model constraints, These models are in the
majority. The second are models that explicitfly include risk in
the objective function;hence-the dynamic sheet balance opti-
mization accounts for trade offs between expected returns and
variance-covariance of returﬁsAamongAfhe‘alternatives for the
sources and uses of funds. BecauSe‘of the complexities of
treating risk in the dynamic decision making process of bank’
management, this lattarcateggfygéftmodels is known dnly on a

theoretical basis.

The fiprst known dynamic model is the one proposed by
Chambers and Charnes twenty years ago. Their model finds the
balanced asset portfolio which,makimizes returns over a planning
horizon, while meeting various constraints in each period. The
"balanced" portfolio is the One;that'meets the regulations of
the bank examiners of the Federal Reserve System. It is assumed
that the banker knows the level that will prevaii, at various
dates in the future, of demand and time deposits, of rates of
interest and the bank's net worth. The objective is to maximize
profit and the inveétment choice is among loans, government

securities and bonds, each with alternative maturities.
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Chambers- and Charnes' model accounts for risk only indirec-

tly through leverage requirements as a function of the assets'

liquidity.7 Their major contribution can be found in the inter-
pretation ofthe dual t§ the LP problem. ' This allows to meas-

ure the marginal rate of return on additional available capital
at any time period, the opportunity cost of reserve requirements

and the benefits of rediscounting and lending out.

As Cohen and Hammer [ 1966, p.89] have commented, the fact
that the Chambers and Charnes approach employs a multiperiod
model should not be missinterpreted to imply that the plans |
formulated for the entire horizon shoﬁld be inviolable. The
main purpose of the model is to help determine what actions
should be taken at present (i.e,,in the first time period).
More than one period is hence included to avoid the suboptimal
decisions which might result from a shortsighted view that
ignores relevant aspects of the future. Still, the choice of
the length of the planning horizon is a difficult task, usually
depending on the stability of the environment and the length of

calendar time represented in each time period in the model,8

A further refinement of the4original model was offered by
Cohen and Hammer [1967], including three alternative objective
functions: (1) maximize the value of stock holder equity at
the end of the final period; (2) maximize the present value of
the net income stream over the'planning period or finally; (3)

maximize the present value of the income stream during the
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planning period, plus the stockholder~equity“at~the end. The
authors preferred this latér function. In addition their model
takes into account operational constraints as well as projections
of variouS’intertemporal relationships between stocks and flows

of deposits, reserves and loan demand.

Cohen and Thore [ 1970] extended the model by Cohen and
Hammer to include information contained in discrete probability
functions that attach to levels of liabilities and interest
rates. The problem then, became dne of two-stage progranming
under uncertaint?. In the first stage, the interest rates are
determined for future time periods and in the second stage,
they are taken into account in‘making current decisions. Further
developments of the two-stage programming model were proposed
by Crane [1971]. Crane's model max1mlzed the expected rate of
return, using two-stage programming under uncertainty subject
to some multiperiod inventory conétraints to'assure that
purchases did not exceed net cash.flows plus sales, Although
Crane's model did not include risk in the objective function,
it included a constraint to limit the maximum cepital loss.
Because the model included very few constraints, the results of
the model were unrealistic since only one or two'aesets were

considered.g

The models reviewed above were basically normative. Their
intent was to produce solutions that reflected optimal conditions
and hence suggest changes in the current portfolio moving towards

optimality. However, the lack of realism of those models could
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have provided "optimal" solutions that were impractical, insti-

tutionally infeasible or politiéally’ﬁnacéeptable.

Other dynamic portfolio models have been designed.with the
purpose of explaining the current portfolio and its adjustment-
process. By removing the current constraints or by changing
specific parameters one could asses the effects on the portfolio
structure and its new adjustment path. This can be described as a
choice and adjustment process. It is a choice in the sense that
the model selects an optimal equilibrium portfolio while an adjust-
ment would involve the speed and method of moving towards some

new equilibrium.

Among these models the first one is the purely theoretical
case proposed by Porter [1961] . The model included risk
explicitly, in the objective function, as this was the maximi-
zation of utility and not just the maximization of profit. Other
models were developed within this line of work, such as those of
Fried [ 1971] , Hester and Pierce [ 1975], Frey [ 1977] and Beazer

[ 1975]).

Explicit account of risk in a dynamic model's objective
function is cumbersome and the issue has been avoided. If the
model was to maximize a multiperiod utility function it would be

possible to write.

s

U =

t

T
o ECm )t - ¢t§1 vem )t (25)
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where, assuming that activities can be designated by Xi,then,

t

I
e20 (T = 80 1Fy Vi X5 A (26)

where v, is the return and kt is the appropriate discount

t
factor for a given price of capital ({),

X =z — 1
o+ ot

The variance of present value however is calculated as a funection

(27)

of the variances‘of each period's present value of cash flows on
the net available funds [see Anderson, Dillon and Hardaker, 1977,
p. 260]. To do this it is necessary to take account of the
covariance between the cash flows of differenf time periods.

The relationship is

T T-1 T ‘
vir) = 2, VI(m) ] + 21:'?':0 pleay CovIim) ., ,(@)]  (28)
T . T-1 T _
Vir) = 2, VI, 1 + 2,2 2., Py ¢ o(x), o(x), (28.a)

The covariance term is of particular relevance in this
case as funds available in period t are a function of funds
available in all previous periods. Similarly the risk in fund
availability in period t is related to the risk‘in previous

periods.

As the incorporation of this covariance effect would add

significant complexities to the model, alternative more simple
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approaches have been used, Fried [1977] utilizes chance-
constrained programming to accommodate the Markowitz formulation
to stochastic movements in deposit levels and returns and to
provide trade-offs between risk and return. The model maximizes
expected return subject to probabilistic constraints on accept-
able levels or risk and illiquidity. The risk constraint is
formulated as:

E -ko £ € (29)

where E is the expected return on the portfolio, ¢ 1is the
standard deviation, k i1s a number of standard deviations, and
€ is a safety level or lower limit that the expected return must
exceed with certain probability, The solutions were compared
with the actual portfolios chosen by the banks and the author
concluded that the actual bank portfolios were inefficient,
since they had rates of return lower than the ones selected by
the model. This assertion however, assumes that the model
formulation actually represented the bank's real objective and
all constraints; which could have not been the case,as institu-

tional and resource constraints were not included.

Hester and Pierce [ 1975] developed a multiperiod LP model
to address the issues of growth, size and market imperfections
created by public policy and unforseen events. Although the
choice issue in bank portfolio models is very important, Hester
and Pierce [ 1975] emphasized more the adjustment process as a

result of changes in policies. They developed a dynamic model
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that allowed to determine that the length of time for the
adjustment process to be completed, was approximately
eight weeks for cash inflows and eight months for mortgages.
Their analysis of the adjustment of bank portfolios was of
particular relevance for the lagged effects of monetary policy.
The authors concluded thét costs of adjustménts to external
shocks and variations in interest rates are very important in

accounting for variations in bank portfolios and profits.

One of the most complete dynamic bank portfolio models is
the one developed by Beazer [1975]. The aim of this work was
to compare the portfolio chosen by the model with the one
actually chosen by the bank. The author insisted that the
bank's criteria is not profit maximization but utility maximi-
iation; the bank's objective and choice function involved not
only & trade off between risk and return but also includeAd
lijuidity considerations. It maximized the rate of return.of
the portfolio but warned that such an objective may not lead to
the same results as maximizing the present value of the expected
earnings stream. However, this was. operationally more simple and
"probably more closely approximated what (bank) portfolio man-
agers actually use as criterion function" [Beazer, 1975;p. 23] .
The model was first described as a‘portfolie model in which the
choice set was defined by the trade offs between risk and return.
But the risk measures in the model were not in the objective
function but in the form of liquidity constraints. In this

sense it was an unconstrained feasible set. However, because of
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the capital adequacy ratio, required reserves and other con-
straints, the choice set was reduced to a constrained feasible

set.

In spite of the significanf contribution af Beazer's model,
it was still a financial management model which did not take into
account physical constraints. It was assumed that if a port-
folio was financially sound, then the bank will adjust its
physical needs accordingly. Althougn a valid assumption in large
commercial profit oriented banks, it i. questionable in the
formulation of short term policies amcng small commercial banks
an? among development banks which may have severe limitations
for immediate adjustment in physical resource needs. Hence, in
the later case such constraints must be considered, therefore,

defining an eyen narrower feasible se*

Concluding Lomments

This review is indicative of abundant research on bank
portfolio models, Yet,the work is a disseminated set of bits and
pieces that have not been linked together in a generalized
theory of bank portfolio management. Furthermore, all the work
is within the area of commercial banking in developed countries:
However, in developing countries,political constraints, risk and
(more) imperfect capital markets add complexities to the manageé”
ment of the bank portfolios. Nevertheless, the existing mode1$
provide valuable insights that can be adapted to the special

case of agricultural development banks.
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The Building Blocks of an ADB Model

Building a portfolio model for a specialized agricultural
development bank has the purpose of evaluating the current prac-
tices and restrictions and'exploring alternative means for a more

rapid and stable bank growth.

From Chapter II it is'ciéar tﬁét‘specialized agricultural
development banks operate in aﬁﬁenvironment'where institutional
design and policy limit the sources and uses of funds. Also,
sociopelitical factors impose additional constraints that affect

the financial performance of the institution. .

From the preyious sections in this chapter it can be inferred
that while a number of commercial bank portfolio models have been
built with the purpose of addressing specific issues, none of
these models provides a quantitative framework fof agricultural
development bank portfolio management:, -Also, there are not port-
folio models for development banks. However, by building on
several aspects provided by earlier commercial bank models, it
is possible to build a portfolio management model for an agri-

cultural developmentlbank.

The mcdél proposed here builds on earlier efforts; and hence,
it resembles the treatment of assets .and liabilities in the pio-
neering work of Chambers and Charnes [ 1961] and Beazer [1975]; it
treats discounted flows of money as suggested by Cohen and Hammer

[1967]; it takes into account resource constraints as suggested
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by Baltenspérger (1980) and builds on the dynamic framework used
by Fried (1970). Further refinements are introduced, including
disagregation of the loan portfolio for different crops and live-
steck; constraints that reflect development bank goals; a measure
of risk that enters directly the bank's objective funtion; and

a general formulation that allows for the simulation of alter-

native relevant policies. These policies include credit insurance,

alternative interest rates, changing the clientele, and ultimately
modifying the bank's physical'ahd institutional constraints.
Furthermore, the formulation allows, with relatively few changes,
a transformation of the model for a specialized bank into one
with multiple functions including fhose of handling savings and

checking accounts and other liabilities.

To model the bank's decision making framework and to accom-
modate the needs of the analysis, a multiperiod linear program-
ming model has been chosen as the appropriate quantitative tool.
The mathematical programming model is structured with three basic
components: 1) A set of alternatives which in this case are
the various sources and uses of funds or, in the context of the
bank's balance sheet, the assets and liabilties. ii) A set
of restrictions (constraints) which include the availability of
resources, the financial and operating constraints, and the
institutional (political) restrictions. iii) An objective
(the objective function) to be optimized, which in this case is

multiperiod utility to be maximized.
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As ‘it will be discussed 1éfef, the objective is utility in
a multiperiod horizon, hence the model includes a measure of
risk. lso, several constraints and activities are needed to
allow for intertemporal transfer of funds. The alternative
sources and uses ‘'of funds, the institutional and physical
resource constraints and the financial constraints are discussed

in the following sections,

Alternative Sources and Uses of Funds

There is no reason why-a development baﬁk could not fulfill
the functions of a financial intermediary. In such a case, on
the liability side the bank could accept time and demand deposits,
borrow from the Central Bank and from other national or inter-
national banks, and hold equity, In the asset side the bank could
issue different types of loans and mortgages and invest in alter-

native securities.

The general model is developed for a development bank which
can fulfill all the functions of a financial intermediary, but
the application in the next chapter is to the case of a special-
ized bank. Therefore, on the asset side (thé uses of funds) the
alternatives are the issuance of loans, the acquisition of

investments and the holdings of cash.

The loans can be classified in terms of their use for annual
crop production, establishment of orchards, herd build-up, cattle

fattening, farm equipment and machinery and farm improvements.
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lLoang for annual crop production and cattle fattening are of less
than one year of maturity.b The other loans have maturity periods
betwegn 2 and 5 years; Annual crop production loans usually
represent at least 50 percent of the number of loans issued
however, in terms of value, they may account for only 30 to u0
percent of the loan portfolio. Because of the clientele the
bank serves, loans should be properly disagregated by sizes.

This is necessary because the bank usually imposes requirements
of serving a large number of small farmers with the consequent
high costs that such practice imposes. Another criteria on the
disagregation of loan categories is whether they are insured or
not. As it has been discussed before, iﬁsured loans provide
higher average returns to the banks. Yet there are restrictions
on their number and volume bécause of the capacity of the agricul-
tural insurers and/or because certain loans do not meet the
insurer's selection criteria. If we define the principal of a

loan as L, then we can distinguish the following categories:

Lijkm

where:

[)
"

purpose10 (i= 1 --- I)
j = 1 if insured, zero otherwiée

size (k= 1 --- K)

=
n

maturity (m= 1 --- M).

8
"

The other investments or options to the bank include

government and agency securities of various maturities and stocks.
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The legislation in each country may inhibit the bank from invest-
ing in particular types of securities.’ Césh and"resérve’holdings
are usually a proportion of the .bank's total asseté and in any

event they are not part of the allocation of funds problem.

In summary the bank's choice of assets include:

ijkm ° loans
G, ,» government securities
0m , other securities

C , cash ,

This code refers to the nominal value of each asset except for cash,
hence the decisions concern the number of each type of asset to
acquire. The purchase of securities in this case 1is restricted

to maturities in annual intervals. Shorter term maturities may

be preferable to take advantage of cyclical availability of funds
influenced by the seasonal demand for loans. Yet this can not be
handled with an annual time structure of the model. It is also

assumed that securities can be redeemed only at maturity.

The liability options for a development bank are, as for
most banks, demand deposits, time'deposits,.borrowings from the
Central Bank, from commercial domestic banks, from commereial

international banks and from international development agen-

cies. Agricultural development banks also receive significant

amounts of government subsidies, ADBs rest primarily on

this last source in the form of allocatiqns from the Central

Banks (or from the treasury) which obey macroeconomic policy and
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agricultural development strategies. Although, this source of
funds has been the primary one for most development banks, its
future continuous supply is jeopardized by the difficult financial
situation of most developing countries. Paradoxically, the banks
have obtained larger amounts of these resources whén their
performance has been worst. Such allocations have been provided
to allow the banks to continue in operation, and fulfill their

"development" role in spite of their financial performance.

Demand and time deposits have not been a primary source of
funds of ADBs, yet the diversification of the banks to take
advantage of these opportunities is largely advocated. The
issuance of savings accounts demands the offering of a competitive
rate. It is assumed that at such rate the bank would attract
déposits as to optimize its portfolio, and henée an unlimited

amount of potential customers.

Borrowings from commercial banks (domestic and foreign) is
also practiced at competitive rates, therefore this activity
requires government subsidies. There is in addition a complex-
ity that arises because of foreign exchange risk on funds
borrowed in the international market. This, however, is not

considered here.

Borrowing from international agencies at low interest and
other easy conditions has been a major source of funds, partic-

ularly during the last 2 decades. That, however, has taken the
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countries info sevepre indebtedness. As a result, it is not likely
that the rate of growth of such funds could be maintained, unless
the banks show a higher ability to administer such funds. Alter-
natively, the development banks would borrow more,significant

amounts from commercial banks.
In summary the choice of liabilities include:

DD, demand deposits (number of accounts of different size)

TD, time deposits (number of accounts of different size)

BC, borrowings from commercial banks

BI, borrowing from international development financial agencies

GS, government subsidies.

Purposely this section has begun with a description of the
bank's alternatives, to provide the basis for the following dis-
cussion of how the bank could choose from among those alter-

natives, within the limits of its operating constraints.

Institutional and Resource Constraints

The bank's authorities, follow:ng the principles of port-
folio theory, could choose from among efficient asset and
liability portfolios contained in a unconstrained set of feasit.e
financial solutions. Yet, in reality the choice is limitecd tc
a more restricted set, because of the existence of institutiondai

and physical constraints.

The institutional constraints are those that are established



to fulfill governmental poiicy’and those fhétbbbéy current bank
organization. The spatial allocation of funds is in many cases
an important institutional constraint. Others refer to the bal-
ance of small and large loans that must exist in the poftfolio

and the assignment of volumes of credit for particular crops.

If restrictions existed on minimum amount of funds to be
allocated to particular crops or livestock, this constraint can

be specified as:

TNt LY et (30)
i jkm ijkm ijkm i
where:
Ijkm is the number of loans of type ijkm issued at time t.
zjkm is the principal of loan of type ijkm.
*
Lt - is the minimum amount of funds that must be assigned

to purpose i in year t.

This is a particular situation for export crops that provide
the basis for the country's foreign exchange earnings or food
grains to provide basic food supplies. These constraints could
alternatively be formulated in terms of required volumes of pro-
duction and let the bank allocate the funds in the most optimal

financial way.

Another important constraint may be defined by the value of
insured loans that can be issued eyery year. In addition, there

could also be restrictions on insurance to be provided for only
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certain crops and regions. The aboye constraints are not defined
by the bank authorities, but by the insurance agency, according
to financial and resource availability constraints, geographic
coverage or particular rules and regulations that exclude certain
bank loans from the insurable set of loans, If, out of the total
loans issued by the bank, we can define a set of insurable loans,
then the constraint can be specified as:

_ vt t < 1 t*
? ? f i Nijkm Lijkm < Lj=1 (31)

* . .
where L§_1 is the maximum value of insured loans.

There may also be requirements that the bank guarantees the
supply of credit to the smallest farmers or an explicit decision to
exclude certain group. In this case specific constraints may be

imposed on loan size, lets say:

t t t*
¥33°Z Nijkm lijkm = Pk=q OF (32.a)

th*
ijkm “ijkm k=3 * (32.b)

e N, LY. <L
i jkm
The most severe institutional constraint under which agri-
cultural development banks operate is the low nominal interest
rate. Modeling this constraint does not require a specific
equation, since it is imbeded in the definition of the loans,
i.e., in the column vectors of the model. Changing this par-
ameter is an important policy consideration and same time

is devoted to it in the empirical analysis undertaken in the

following chapters.
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An important set of constraints in the model are the physi-
cal resource constraints that, in the short run, define the bank's
operating capacity. These constraints have been omitted from
most bank portfolio models, under the assumption that, if a finan-
cial decision proves rewarding, the institution will immediately
adjust its resource base. In developing economies and particular-
ly in public institutions, such adjustment is almost impossible to
make in the short run. In the particular case of the ADBs, they
have a limited number of loan officers, office capacity and equip-
ment and vehicles for field supervision. On the other hand, pre-
vious research and bank officers' opinions support the hypothesis
that loan supervision improves loan recovery rates. Howe§er, with
4current resources, ADBs are operating under severe pressure to

administer many more loans than they should.

The specification of these constraints deserves further
discussion. The situation can be modeled defining current loan
requirements of vehicles and personnel (the stronger constraints)
and current resource availabilities. Such relationships automati-
cally define the current loan recovefy rates. The constraints

can be specified as follows:11

t t & t 3)
personnel ? ? E E @i 5km Nijkm A (3
vehicles Z XX EZbp® N, = BF (34)
i j km ijkm ijkm
where aijkm and bijkm stand for the personnel and vehicles require-

ments for the administration of each loan; and A% and B are the



resource supplies.

The set of loans could in this case be divided into loans

with alternative levels of increasing supervision (w), let's say

1 2 v 1
a;3 a;j... a;; bi’ b

i... b:, with their corresponding higher recov-

ery rates. Specifying the above would imply knowing a functional
relation between loan supervision and recovery rates. Hence, if

w w . . .
the a, and bi are points of a linear relation of recovery rates

and loan supervision, the constraints can be specified as:

Z2akm Yijkm A €t
T T bp¥t Nvt <« Bt (36)
w i ijkm ijkm .

Enlarging the availability of resources would have the
following two effects: First, it would increase the total
number of loans that can be issued and second, it would increase

the number of more supervision-intensive (more rewarding)loans.

The physical constraints defined above are the most impor-
tant ones. The list can be expanded for particular situations

without difficulty.

Financial Constraints

As any financial institution, but with certain peculiarities,
ADBs face a series of financial constraints. The Capital Ade-
quacy Ratio is perhaps one of the more stringent constraints in

bank portfolios and it is intended to preserve the banks as a
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viable entity through periods of financial distress, Leverage
requirements are, therefore, demanded by Central Bank Authorities,
as a balance between assets and liabilities, depending on the
liquidity characteristics of each component of the portfolio. It
is not known whether development banks are or not exposed to pen-
alties for not meeting these requirements, nevertheless good bank-

ing practices would demand them.

Dealing with assets, Chambers and Charnes|[ 1961] and Beazer
[1975] suggest following the criteria of the Examiners of the U.S.
Federal Reserve Board. Such criteria distinguishes four catego-

ries of assets, each with a given illiquidity index (8):

Category Assets s
Primary and secondary re- Reserves and cash in 0.005
serve vault and government

securities maturing
in less than 2 years

Minimum risk assets Government securities 0.040
: maturing in more than
2 years and less than
10 years and insured
loans
Intermediate assets Other securities and 0.060
government securities
of more than 10 years

Portfolio assets loans 0.100

It is possible on this basis to define a weighted index of

illiquidity of bank assets (A).

(37)

r@ﬂﬁ
(<]
>

A =

or more specifically:
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A= 0.005C+0.000F% G. + 0.060 % 0.+ 0.100 X L  (38)
i 1 i 1 1 i

where all variables could be of different types:
= cash

government security of type i

C
G, =
b 8
Oi= other securities of type i
Li= loans of type i.

On the liability side, the liquidity charecteristics of the
various sources of funds have also been defined by the Examiners

criteria.

Liability ﬂi
Demand deposits 0.47
Time deposits 0.36
Other deposits, borrowings,
from Central Bank and from
other banks 1.00

Therefore one can also define a weighted index of liability

liquidity (D):

D= 0.47 DD + 0.36 TD + 1.00 (BC + BI + GS) (39)

where all terms have been already defined.

On this basis, the leverage requirements can be expressed
as:
A £ W-1D (40)

where W is capital or net worth. Since each component of A and D
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is endogenous, we can express the leverage requirements as:
A + DEW. (41)

This constraint would encourage the bank to hold more
liquid assets and less liquid liabilities. As it shifts more
illiquid to liquid assets, the index A is reduced for a given
level of total assets and as it shifts into less liquid liabil-
ities, the index D is reduced for a given level of total
liabilities. In either case, it becomes possible to increase

total assets and total liabilities relative to net worth.

The banks are also recommended to hold a minimum amount of
money determined as 15 percent of the first $100,000 of the
portfolio, plus 10 percent of the next $100,000 plus 5 percent
of the next $300,000. In the case for example of a bank with
500,000 in assets, the capital-adequacy ratio would be written
as:

A + DEW + 40,000.12 (42)

The most important determinant of bank growth, is its
returns from the activities of the previous periéd. As it was
discussed in Chapter II, the volume of loans and purchases of
other assets in period t, depends on the collections minus
costs (the net surplus of funds) in period (t-1), plus any
authorized disbursements from borrowings from other banks,
central government allowances, disbursable (net of reserves)

time and demand deposits and operating and financial costs:
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t t t ,t t t t
+ + + +
? ? E E Nijkm I":‘ijm ? Mi Yi ¢ <RkBk) (OE)
issued loans + purchases + cash + amorti- + oper-
of secu- zation of ating
rities borrowed ex-
funds penses
t-j,t t-j yt-j
SIEN n Ligkm % Pigen) Yigend P EM Yy 0 (DA yy)

(loan collections: principal and) + maturing securities
interests

+ (BC)Y + (B + (a5t + (bt + (omt

+ borrow- + borrow- + govern- + time + demand
ings ings ment deposits deposits
from from subsidies (net) (net)
commer- IFAs
cial
banks (43)

Another important constraint on agricultural development
bank refers to the usual decision on maximum allocation of funds
to each regional office in each time period. This is done to
allow each regional office to meet its credit obligations regard-
less of its performance in the previous period. Hence, this con-
straint guarantees that poorly performing offices can continue
in operation, while at the same time it deprives the best per-
forming offices from having a faster growth. Once again in this
case, the bank policy is to redistribute the benefits of credit
among groups, benefiting those that because of "whatever reasons"
were unable to pay their loans on time. Ultimately, such policy
has resulted in severe indebtedness o:f poorly performing farmers

who were given credit beyond their repayment capacity, while at
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the same time it has served to subsidize farmers that were
unwilling to pay back their loans. This model does not include

spatial disaggregation, hence this constraint is not included.

These constraints are the most important factors deter-
minant of resource allocation by the ADB, according to specific
allocative criteria. The following section takes up the issue
of modelling the bank's objective to allocate financial
resources among alternative uses over time, within the limits

of existing constraints.

The Multiperiod Model

The Bank's Objective

As it was discussed in Chapfer<II an ADB has many goals to
meet. These have 5een incorporated through constraints that
demand credit for particular groups of producers and crops, plus
the condition of low interest rates. However, as it also was dis-
cussed in Chapter II, the banks must operate under some
behavioral rule, and utility maximization has been chosenas this

criterion.

The bank allocative criteria is necessarily based on dynamic
cash balance relations. At each time period the allocation
of funds is limited by the availability of resources and the
risk and maturity preferences among the feasible choices of
assets and liabilities. This determines that the bank maximizeS

a multiperiod financial objective, but meeting annual goals.
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As fof the objecfive of the'bénk, no.géneralization can be
made as to what is the common rule in a dynamic'décision process.
There are a number of pbssible maximizable objectives, like net
worth of the bank, total cash flow, discounted present value of
cash flow, average earnings over some period, growth rate of
earnings, utility measured over a period of time, etc. Although
there are many possibilities, two have been used in most cases:
a) maximize the net worth of the bank at the end of planning
horizon and b) maximize the present value of the stream of cash
flows generated during the planning horizon, plus some adjust-

ment for increased net worth of the bank.

Bradley and Crane (1975) argue in favor of the first
objective function because, they say, if all investment oppor-
tunities have been included in the model, it can be considered
as a closed economy, completely describing the bank's earning
opportunities. However, as the opportunity cost of money over
time should be considered, particularly under inflation, a

discount function may be preferred.13

An important determinant of bank growth relates to the
availability of funds from previous periods, The most important
constraint exists on loan issuance and purcihase of securities |
in any time period. These can not exceed the sum of proceeds
from loans and securities maturing on that date, the increase
in the bank net worth since the.previous date and the disposable

net deposits and borrowings,
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Given the above, we can assume that the bank maximizes a
discounted objective function, like equation (4) that now can
be written as:

t | . TW K4
(1+8) (1+%) to(148)

Uu=2|
t

where (NR)® is net return, TW_ is terminal wealth at the end of

T
the planning horizon, and everything else is already defined.

Notice that in the decision-making process what is important
is to know the optimal decisions in the first period since these
are the only ones that can be implemented. However, these "opti-
mal first period decisions" must be interpreted carefully as the
first step in a plan that is optimal in a ldng run sense. Later
time periods are introduced because we do not know how to
modify the criterion function to reflect the consequences of
present decisions -on future opportunities and because of

intertemporal linkages.

In the context of multiperiod planning two points deserve
further attention: 1) the choice of the discount rate, and
ii) the length of the planning horizon. There is not complete
agreement on these issues, hence the available alternatives are
reviewed before proposing one:

i) Some of the plausible alternatives for the proper dis-
count rate are: a) the bank's cost of capital; b) the rate at
which the stock market implicitly capitalizes net income in

determining the market value of the bank's stock andj; c) the
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bank's own and subjective time rate of preference for net income.
Most economists would agree that, on a theoretical basis, the
bank's cost of capital should be used. Furthermore, the nature
of ADBs as public institutions provides a supporting argument
for this criterion. To test the relative importancé of this
parameter, the model should be solved for different values of

the discount rate.

It must be recalled that a time preferencevcriteria is
included because we recognize that there is the choice between
savings and consumption in the Fisherian sense. Therefore, the
model would allocate resources:between end of period stockholder
income and reinvestment. Since ADBs can in principle be public
or private, the distribution of earﬁings at the end of each
beriod will make sense only in the later case.

ii) Much discussion has also been offered in regard to the
length of the planning period in a multiperiod LP model. The
value of T in a T—pefiod model should be chosen, such that fhe
set of first period decisions becomes insensitive to further
increases in T, More complex criteria are offered for the cases
of replacement problem models, such as those applied for live-
stock and tree crop planning models [ see Boussard, 1971;

Weintgardner, 1962; Miller, 1979; and Gunter and Bender, 1980].

The above criteria gets complete validity when the-model’s
objective function includes the terminal value of wealth. In

such case one can obtain, with only T period solutions, the
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same first period decisions that would be made if returns were
discounted over a much larger horizon. It should be mentioned
however, that an important criterion in deciding for an initial
length of planning period is the maturity of the bank's assets
and liabilities. If the bank issues livestock loans that mature
within a 10 year period and that is the longest maturity, then
that is the minimum length of planning period if livestock
loans were issued only in the first period. This model will,
therefore, use as a criteria for choosing T the "no change in

the first period solution when another period is added".

Incorporating Risk Measures in the Multiperiod Model

The particular nature of agricultural banking implies that
loans are a risky activity. The riskinéss of bank earnings on
loans is measured by the recovery rate. This reflects the
forgone earnings because of late repayment or no repayment at
all, At a particular point in time (s) the bank expeéts to
recover L, _ + r (see Chapter II) but it collects only
(Lis + v, )y, . Hence the lower the value of Tig? the smallest

is’'is
the net return to the bank.

From previous experience the bank can estimate the expec‘*'—'eCI

recovery E(Li+ri) as:

S
E(Ly+r,)=Z v, (L, _+r, )/S (45D

where 7, _ is a random variable and (s=1...S) is the length of
time periods for which the information is available. Similarly

the variance of return can be expressed as:
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2
YLr o) o2, [(Ly + r; ) - E(L;+ r)] (46)
im Fit T

S-1

Incorporating measures of risk in static mathematical
programming models has followed alternative approaches. Because
most of the work has used the E-V (Markowitz) approach, there
has been heavy reliance on quadratic programming models, But
also because of the computational difficulty with QP, alter-
native methods have been developed to approximate QP solutions
by means of linear programming., Some of these include the mean
of total absolute deviations (MOTAD) as proposed by Hazell
[ 1971] ; separable programming, suggested by Thomas, et al [1972],
which approximates the non-linear tofal.variance constraint by
piece-wise linear functions; and the marginal bisk constraint
LP, first suggested by Chen and Baker [1974] , which consist of

a complex multi-stage procedure.

Another approach with a limited applicability is the one
proposed by McCarl and Tice [1980] which diagonalizes the
variance-covariance matrix of returns by applying the principal
axis theorem. The advantage of this approach is that it reduces
computational complexities in applying separablé programming
by decreasing the number of piece-wise line&r approximations;
however, it is limited to the cases where the variance-covariance
matrix is positive (or negative) definite. More recently, Kim
and Yanagida [1981] developed Direction Constraint Linear Program-
ming (DC-LP), which also approximated the variance boundary

constraint.
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MOTAD has been the most widely used technique for incor-
porating risk measures into LP models., It is simple and partic-
ularly attractive in large models that would be too expensive
to solve in a QP format, Using MOTAD, with the advantages of
a linear programming formulation is not without its problems.
When the population of expected returns for each activity is
approximately normally distributed and when éstimatés‘of the
variance‘and the mean absolute deviation are used solely on
sample data, though both estimated Standard Deviation and Mean
Absolute Deviations (m.a.d.) are unbiased, the relative effi-
ciencies of the two estimators may-differt Hazell [ 1971] had
pointed out that the sample m.a.d. is only 88 percent as
efficient as the standard deviatioﬁ in eétimating the populétion

standard deviation.

Using the MOTAD approach demands that the variance of the

loan portfolio, defined in equation (46) can be replaced by:

1 (rsi - ri) (r - Ty
s -1

v=2X2ZL.
is 1

where:
s, 1s the number of periods for which sample observations

are available (s = 1,2,...S)

th

r ., is the return to the i loan in period s. Notice

sl
that i' is used to denote any other loan.

th loan, which is definea

Pi, is the mean return for the 1
Zr . :
7 - S _si (48)

i S :
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Summing up over s in equation (47) and factoring:

V:L S

57 = (% ».L -2 F L2 (49)
o1 k&g Toy Ly —E vy Ly , K

n
wherei§1 r; L;» is the total gross return of a particular loan

portfolio,

Assuming that the same sample data are available as for

equation (49), the M.A.D. (denoted by I'), may be defined as:

n -

Z (r_., - r, )L, (50)
= i"7i A

which is an unbiased estimator of the population m.a.d. Hence,
the (E,V) model can be replaced as the (E,I') model. The
advantage of the E, I' model is that it leads to an LP formulation
gf the portfolio selection problem. When returns exhibit a
trend, the deviations can be measured from the.regression line

of returﬁs over time as shown by Hazell and Pomareda [ 1981].

To approximate I' as an estimator of the standard deviation,

it is possible to write:
. S
g, = —S—5§ (r,. - r.) L, (51)

where A° is a correction factor to convert the mean absolute
deviation to an estimate of the‘population standard deviation,
as proposed by Hazell and Scandizzo [ 1974] and used first by

14 This formulation can be entered

Simmons and Pomareda [ 1975],
in the model by defining new variables Zs320, and forming the

problem:
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max U =2 E(r,) - o0 (52)
i=1 i
subject to:
X(r_, -7, )L, +2Z2 =20,s=1,,,,8 (53)
S1 1 1 S
and
S
- S
- —_—1 =
sE1 25 -0 T4°° (54)

The Z_ variables measure the negativehdeviations of returns
from the mean; therefore 2 EZS is the sum of total deviations.
In matrix form, for a one year period, the problem can be formu-

lated as in Figure 4.

This formulation is in general applicable in a static model.
However, as it was discussed earlier, the multiperiod objective
function of the bank [equation (44)] implies a measure of
covariance of returns between time periods, We should recall
that the LP model uses an estimate of the standard deviation,
Therefore, assuming only two time pericis. equation 28.a can be

written as.

V(x) = V(i)1 + V(r)2 + 2p a(x), olx) (55)

1,2 2

which means that only when the correlation coefficient (pt:t21is

equal to 1, the standard deviation is:

o(w) = a(r)1 + a(ﬂ)z (56)

which,as it is shown in Figure 5 simplifies considerably the
Linear Programming formulation of intertemporal risk linkages.

Ifp, .,y is not equal to one, a different formulation is needed.
4
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The standard deviations of returns in each period are
calculated through the MOTAD approximation procedure. The
correlation coefficient can be estimated from-bank data for

various years.

The Model in Tabular Form for an n-Period Horizon

There are three basic types of intertemporal linkages in
the multiperiod model:'linkages in the asset portfolio, linkages

in the liability portfolio and linkages in the risk accounts.

Intertemporal linkages in assets exists in the loan and
investment portfolios. There are loans and bonds with maturity
of more than one period, therefore if issued in year t-j, they
are collected in year t, but also they use physical reSourcés
during their life, Similarly, in the liability side, the
bénk's borrowings are repaid after several periods, although
there may be continuous payment of interest costs. The nature

of these linkages is shown in Figure 5.

In each time period the model includes several assets
and liabilities, but the general rule for specification of
signs in the matrix is that all receipts of funds and supply of
resources are denoted negative, while the uses of funds and
demand for sources are denoted positive. The intertemporal
linkages establish that net receipts in year t-1 are fully
transferred to year t, hence the model dbes not include an

annual income disbursement activity. This is equivalent to
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saying that there is not a payment of end of period dividends,

>nly an accumulation of wealth.

The intertemporal risk linkages formulated in Figqure 5
assume a perfect correlation of returns over time. The matrices
of mean of absolute deviations for each period are added and
taken into account in the objective function with a given weight.
This weight is given by the risk aversion coefficient (¢).

A value of ¢=0 may reflect the attitude of a public institution,
fully supported by the government, in which case the risk of
returns is not important. Larger absolute values of ¢ will

imply more concern with risk management.

Assuming that returns are normally distributed the value
of ¢ can be interpreted as the level of confidence for a giwven
standard deviation of returns. Following Baumol (1963) then
values of ¢=1.65 and ¢=3.15 correspond to investors maximiz 118
the 0.05 and 0.001 percentiles of their income distributions »
provided these are normally distributed. Therefore the valueées
of ¢=1.65 and ¢=3.15 are defined as 'reasonable'! and 'extreme'’

levels of risk aversion, respectively.
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End Notes

1The appropriate definition of return can vary among
investors.

2Markowitz' original work was published in 1952 and further
extended in 1959. The last edition of his book published in
1976 provides a most complete exposition and very extensive
review of literature,

3For discussion purposes "investments" are used as a
generalization, yet they can represent securities, loans, bonds,
or any other type of investment activity.

L‘Quoted by Savage [195u4].

5There are alternatives to the Markowitz-Tobin approach.
Baumol [1963] offered the EL Criterion, expressed as a lower
confidence 1limit on E equal to L=E-K 0 where E represents
expected returns, K is a constant determining the probability
with which E exceeds L and ¢ is the standard deviation of
returns.

®See Hazell [1971], and Pomareda and Simmons [ 1977

"In fact Beazer [1975, p.13] interprets this model as a
modification of the Markowitz model in the sense that con-
straints are applied to eliminate the necessity of considering
risk in the objective function. But it should be recognized
that this approach does not take into account covariance effects.

8‘An interesting discussion of the concepts involved in
determining the relevant planning horizon was provided by
Modigliani and Cohen [ 1961] . This issue is discussed further
in Chapter 4.

gln any LP model, the number of vectors in the solution
cannot exceed the number of effective constraints.

10Crops, livestock, farm improvements and other.

11The subindices t,j,k and m could be omitted for simplicity
That however, does imply that resource reéquirements do not
change among the different types of loans and time periods.
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12(0.15) (100,000) + (0.10) (100,000) + (0.05) (300,000) =
40,000.

13Cohen and Hammer [1966,1967] used a discounted objective
function; however they recognize that the choice of the dis-
count rate definitely affects the optimal solution. Higher
discount rates will emphasize generating cash flows earlier.
Bradley and Crane [1975] used undiscounted objective functions.
1
% The value of A%is calculated as a function of the number
of periods for which information is available (S) and w=3.1u416.
1 1
A2 Sm |2
“12(s-1)



CHAPTER IV

A MODEL FOR THE AGRICULTURAL DEVELOPMENT
BANK OF PANAMA (ADBP)

Background

The Economy and the Agricultural Sector

Panama is one of the smallest countries in Latin America
with a population of near two million people, and.an annual
Percapita GNP of only U.S.$660. Average per capita GNP has not
increased during the past decade, yet the distribution of
income has improved. This has been largely due to a significant
amount of public investment in social programs. The latter has
put the country in serious indebtness, as the public debt rose
from U.S.$237.75 million in 1969 to U.S.$1645.26 million in
1979. Furthermore, the pubiic debt in 1979 represented 85.5
percent of GNP, while in 1970 it accounted for only 24.7 percent

of GNP [IDB, 1981; p.107] as shown in Table 2.

As in other Latin American countries, the agricultural
sector is of importance in the local economy. Nevertheless,
the contribution of Agriculfure to GN? has decreased from 19.4
percent in 1969 to 16.0 percent in 1978. The sector of commerce
and international trade is the most important, and this is to

a great extent due to the existence of the Panama Canal.

The country's main exports are coffee, bananas, shrimp and
oil derivatives, but they have not increased enough to reduce

111
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the balance of payments deficit., This has widened considerably
in the last decade, as imports of oil and capital inputs rose
steadily. Also food imports are an important component in

the overall import bill, accounting for approximately 7 percent.
In absolute terms however, food imports rose from U,S.$20.85

million in 1969 to U.S.$61.03 million in 1978.

Panama's tax laws have éncouraged internaeional commercial
banking, hence Panama City has become the banking center for Latin
America. There are currently 115 foreign and domestic banks
operating in Panama with a total of 181 offices. The importance
of this activity is significant in the local economy, as it
provides employment for several thousand people, yet most of
the financial resources are channeled towards other Latin
American countries. In 1969 the outstanding loans to domestic
borrowers were U.S.$331.81 million,while those to foreign
borrowers were only U.S.$101.89. By 1979 the proportions
reversed dramatically and outstanding domestic loans were
U.S.$1843.25 million while foreign loans were U.S.$8495,22

million.

The flourishing of the internatitnal banking industry has
attracted some of the best local talent. As a result the two
national development banks face serious managemént and
personnel problems as they can not offer competitive salaries
and privileges. Bernal, Herrera and Joly €1882) suggest that

this lack of personnel is one of the major reasons for a
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defficeint service and low loan repayment in the Agricultural

Development Bank of Panama (ADBP).

The agricultural sector of Panama is tipified by small
farms. As shown in Table 3, more than 95 percent of the
farms are of less than 50 hectares, while only a few farms
are of more than 500 hectares. The latter group includes

sugar cane plantations and some large rice produg¢ing companies.

As shown in Table 4 rice and corn are the two important
food crops, while coffee, tobacco and sugar cane are the major
export crops. As evidenced in the analysis of the following
sections, formal government and private credit is assigned
mostly to these crops and cattle.

t

Financial Resources and Policies for Agriculture

As in most developing countries there is a stratification
in the agricultural credit market. Commercial banks and the
two development banks are the sources of institutional credit,
each serving a particular clientele and operating under

different criterion.

Commercial banks supply the largest proportion of credit
to agriculture but, practically all of it is allocated to large
enterprises producing sugar cane, rice and beef cattle (see
Table 6). Most of these loans are very large and in fact the
Fiduciary Bank and the Chase Manhattan Bank do not provide

loans of less than U.S. $25,000 and U.S. $15,000 respectively



Table 3. Panama, Land Use and Size Distribution of Farms.

Variable 1950 1960 1970
Land Use
Number of Farms 85,473 95,505 105,272
Total Acreage (has)d 1,159.082 1,806,452 2,098,062
annual crops - 205,0u8 213,607
perennial crops - 125,378 110,764
cultivated pastures 427,557 683,606 964,758
natural pastures 124,530 134,723 176,037
. fallow lands 213,563 222,971 217,436
other lands 156,820 134,726 415,460
Size Distribution of
Farms (has)
{50 81,755 88,713 96,65
50-100 2,407 4,329 5,526
100-500 1,157 2,239 2,773
> 500 154 224 319

Source: Panama, Contraloria General de la Repfiblica, Panama
en Cifras, 1974-1978, Panama, 1979.

.One hectare (ha) = 2.45 acres
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Table 4. Panama, Area and Production of Main Crops.

Area of Main Food  4q94/75  1975/76 1976/77  1977/78  1978/79

Crops (has)

Rice 112,200 115,370 122,350 109,980 99,110
Corn 75,500 74,320 83,150 82,780 68,600
Beans 16,100 16,590 15,560 14,850 11,770

Production of Main

Expert Crops

Coffee 99,300 105,850 103,100 121,600 135,500
(10009q)2

Tobacco 17,660 - 24,510 28,310 30,650 33,290
(1000qq)?

Sugar Cane 1,898 2,121 2,641 3,039 2,892

Source: Panama, Contraloria General de la Repfiblica, Panama en
Cifras, 1974-1978. Panam&, 1979.

a4 quintal (gqq) = u6 kg.
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Table 5. Panama, Credit from Public and Private Sources by Sector
(million U.S.$).

Activities 1975 1976 1977 1978 19792
Total g8g8u6.14 10498.16 102u40.14 14678.76 19940.61
Public 266.21 351.02 334,82 209.56 396.40
Domestic Sector 260.21 351.02 334,83 209.56 376.u4C

Agriculture 5.68 3.25 7.75 4.32 7.21
Livestock 17.35 4.7y 28.11 22.74 25.63
Fisheries .01 0.01 0.02 - -
Other Activ-
ities 237.17 333.02 298.96 182.30 3u43.56
External Sector 6.00 - - 0.20 -
PriQate 8579.93 10147,1u4 9905.32 1u4u469.20 19564.211
Domestic Sector 1647.39 1631.14 1664 .54 1853.25 2282.68
Agriculture 69.28 69.49 88.87 66.85 68.39
Livestock 48.us5 39.43 36.23 39.77 40.93
Fisheries 8.55 4.54 7.08 5.51 4.17
Other Activ-
ities 1521.11 1517.68 1532.36 1741.12 2169.19
External Sector 6932.53 8516.01 8240.78 12615.95 17281.53

2preliminary

Source:

Panama,

Comisién Bancaria Nacional, 1981



118

Table 6. Panama, Loans from Private Banks® to the Agricul-
tural Sector (1,000 U.S.$).

Subject 1977/78 1978/79 1979/80 1980/81
Crops

Rice 28,860 22,698 23,334 25,443

Sugar Cane 53,260 33,996 32,908 36,219

Coffee 3,591 6,581 8,648 5,057

Other Crops 3,198 3,572 3,500 3,533
Total 88,869 66,847 68,390 70,254

" Livestock

Cattle 29,388 33,380 32,522 35,866

Chickens 5,365 4,075 6,399 5,431

Other 1,574 2,217 2,006 3,221
Total 36,227 39,772 40,927 bhy,u418
Total 125,096 106,619 109,317 114,672

Source: Panama, Direccién de Estadistica y Censo y Comisién
Bancaria. :

aIncludes Citybank, Chase Manhattan Bank, Banco Fiduciario,
Banco de Colombia, Banco de Santander, Bank of America, Banco
de Comercio Exterior, Marine Midland Bank, Sociedad de Bancos
Suizos de Panama and Banco Internacional.
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(Bernal, Herrera and Joly, 1982). In the selection of their
clientele, commercial banks rely on past records and profit-

ability of the enterprises as the most important criteria.

The National Development Bank (BNP) is one of the two
government banks. As shown in Table 7 it serves primarily

other sectors but approximately 10 percent of its portfolio

is allocated to agricultural and livestock loans of medium and
large size. Inspite of being a development bank, it follows
quite strong loan selection criteria and it is tipified by a

rather high loan recovery rate.

The Agricultural Development Bank of Panama (ADBP), is the
government bank *-.at serves exclusively the agricultural sector.
It provides credit for small, medium and large individual
farmers and cooperative groups. Its portfolio is widely diver-
sified by crops and livestock in the rnine provinces of Panama.
The bank provides credit at the lowest interest rates and relies
heavily on government subsidies. More on the structure of the

ADBP will be provided in the following sections.

Credit for agriculture provided by all banks is under
preferential conditions. In October ot 1980 the National
Banking Commission set the interest rate on agricultural loans
by commercial banks equal to 14.25 percent, while the market
rate was 18 percent. Under these conditions clients were
granted a subsidy that between October 1980 and October 1981

accounted for U.S.S4.5 million (La Estrella de Panama, January
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Table 8. Panama, Crop and Livestock Loans Provided by the

Agricultural Development Bank (1000 US$).

Item 1977-78 1978-79 1979-80 1980-81
Rice 7177 7632 12962 13522
Coffee & Cocoa - 722 3524 3423
Vegetables® 1053 1399 2047 2959
Corn & Sorghum 2477 2432 3457 4622
Industrial Tomatoes 1038 1068 1063 1806
Cattle 6261 8254 11249 15446
Other LivestockP 668 1619 2485 1854
Other Loans® 1021 1664 2575 3072
Total Loans 19695 24790 38362 47704
Source: Panama, Banco de Desarrollo Agropecuario. Memoria

Anual, various issues.

@ Includes onions, potatoes, melons, and other vegetables.

DIncludes poultry, pigs, and minor species

CIncludes beans, sugar cane, and other crops.
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15, 1982), Prior to 1980 the National Bank Commission, pursuant
to article 1, Law 95 of November 1974 had been granting a
gimilar compensation to banks and finance institutions that
provided credit to agriculture and manufacturing industries.
The credit provided by the BNP is between 1 and 2 percent below
the 14,25 percent and the loans from the ADBP vary DBetween 8

to 11 percent.

The Agricultural Credit Insurance Program

The Agricultural Insurance Institute (ISA) began its oper-
ations in 1976 in close liasson with the ADBP. The program
provides credit insurance and hence in first instance it protects
the loans issued by the ADBP. The program has expanded rapidly
(see Table 9) and currently insures approximately 30 percent of
the ADBP portfolio.1 It insures only rice, corn, sorghum, beans
and industrial tomatoes and beef cattle. It operates only in
six of Panama's nine provinces. The adminisfration of ISA plasms
to cover an increased. proportion of the ADBP portfelio, yet this
wouldbdepend on the raté of growth of the ADBP activities and
the desirability for insurance among self finaﬁced farﬁers and

commercial banks.

Under thé current ru;es and regulations ofMISA, the total
coveragé level for a crop’isf70 percent of the_sum of the
direct production cosfs. However, when. a cbmpehSation
‘payment is made, actual production costs argAused when these

are smaller than the stipulated production costs in the progran.
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Somewhat asymetrically, when an actual production cost 1s
higher than it was projected to be in the crop program, the
lower figure is always used. Furthermore, compensation payments
are made on the basis of the costs incurred up to fhe date of
the disaster. Since a large proportion of the crop losses come
soon after planting, this means that the actual coverage level
for most cases where compensation payments are made is only
about 50-60% of the total production costs. This has been a
sore point., and the ADBP recently used its influence to get ISA
to pay farmers experiencing complete loss of crop the full value
of the insurance coverage. Hogan [1981] suggested that this is
going to have a significant impaét on ISA's losé ratios. 1In
'this, ISA is facing a situation similar to that faced the
Mexican insurer, (ANAGSA) in the SAM pilot areas.2 In Mexico
insurance is being used as a contingent income transfer, in
that the compensation payment exceéds the actual coverage

[ Hogan, 1981}

The administrative costs of ISA run about 6% per dollar of
coVerage; which makes it slightly.larger than the average
premium rate (ISA, 1980), ISA's average loss ratie for the last
three years is approximately 73% for its crop pertfolio and
roughly 86% for its livestock portfolio, ISA receives adminis-
trative subsidies from the Government of Panama that account for

approximately two percent of total coverage.
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Within the Agricultural Sector fwo othefbinStitutions play
an important role in the effectiveness ofvcredif_policies and
the use of agricultural credit. The Ministfy ofAAgricuitural
and Livestock Development (MIDA) is responsiblevfof'éupplying
the ADBP and ISA the technical information for the crop and
livestock programs which will receive official credit and
insurance. The MIDA takes a somewhat more pfedominant role
in overall agricultural sector credit planning, as it is also
responsible for providing the technical assistance to credit
users, and it has the responsibility for the creation and

continuing support of the agrarian reform settlements.

The Agricultural and Livestock Marketing Institute (IMA)
of Panama sets price guarantees each yeaf which are used in
blanning the next crop production cycle, .These prices are used
in establishing loan and insurance programs. IMA also functions
as a crop storage agency, although tﬁere are frequent reports
of storage capacity being exceeded, with the result that farmers
are often forced to sell to local traders at prices below the
guarantee. Thus, pricé stabilization has a rather qualified
meaning in Panama. Lastly, IMA is responsible for importing
foodstuffs which local producers are unable to supply in
sufficient quantity--principally maize, beans and sometimes
rice. Again, price stabilization and food import policies are
normally coordinated with technology, credit and insurance
policies, but an adequate understanding of how these policies

interrelate seems lacking,
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The ADBP Portfolio

Financial Structure of the ADBP

The ADBP is the government bank to serve the agricultural
sector. As such it fulfillsgovernment goalsAand policies; yet
its current institutionai design, availability and quality of
resources and financial policies limits its capacity to provide
enough financial resources to agriculture. Furtﬁefmore, unless
significant changes are introduced, it is not likely that the
bank could grow at a faster rate. Nevertheless, the current
administration is very interested in exploring alternative

growth strategies.

The ADBP's balance sheet (Table 10) is typical of the
several specialized state-owned agricultural development banks.
On the asset side the bank holds basically loans‘"and only in
the last two years has it included some bonds of government debt.
On the liability side the bank rests primarily on long term
borrowed funds, yet short term borrowings have iecently increased
considerably., The bank's net capital accounts for most of total
capital, but as it is observed, the government contribution is
also a major portion of total capital.: In significant contrast
with a liability-diversified bank, the ADBP does not handle any

savings and checking accounts.,

The importance of loan recovery on the sources of funds is
appreciated from the data in Table 11. Loan recovery represents

72 percent of internal resources. Interest earnings on loans on
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the other hand, account‘fpr only 11 percent of total internal
resources, As borrowing fromvinternational agencies has become
more difficult, the bank relies currently on heavy borrowings
from domestic banks. These borrowings currently account for
73 percent of external resources. Furthermore, an increasing

portion of these funds are short term borrowings.

The uses of funds reveal the high operating costs, and
strong demands for repayment of borrowed funds. Hence, the
bank is left with slightly over fifty percent of its resources
available for loans. It is evident that issuance of new loans
is severely affected by current financial obligations and the

operating budget of the bank.

Characteristics of the Loan Portfolio

Lending is the primary activity of the bank; and therefore
an examination of the characteristics of the loan portfolio
became an essential part of this research. The bank does not
have processed information on the characteristics of its loan
portfolio disaggregated by crop, size of operation, insurance
usage and maturity, as needed for the purposes of this research.
Also the available aggregated information by crops and live-
stock loans did not provide data on the characteristics of
each loan in terms of amount disbursed, interest rate, amount
collected, administration costs, maturity structure of amorti-

zation, etc.
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To 6btain the reqﬁired information, consistemt with the
model proposed in chapter 3, a sample of loans issued by
the eight most important agencies was taken.. A completely
random sample was taken from the agencies files for the years
1974 through 1980 seeking approximately 10 percént of the loans
issued in each agency in each year, fér each of the seven major

items shown in Table 8. The original sample included 1366 loans.

It was realized, during the processing of the loans, that
most of the medium and long term loans issued after 1977/78 had
not matured yet, hence making this set‘useless for the analysis.
Those observations were dropped from the file, leaving a total

of 900 observations.

The set was disaggregated by size class and insurance class.

The size classes were in U.S. dollars: -

k=1, £ 1,000
k = 2, 1,000 - 10,000
k = 3, > 10,000

and the insurance classes included:

insured (j = 1) and

not insured (j = 0)

Hence, for each item there could be as many as six classes.
Therefore, there could be as many as 42 loan groups (7 x 3 x 2).

In practice however, the number of classes is a smaller set.
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This is because corn, coffee and industrial tomatoes are
produced by small farmers while rice and livestock are
produced@ by all groups of farmers. However, the in-
surance institute does not insure the very large loans nor the
very small ones and also ISA insures only three of the five

crops and livestock.

An important part of the bank's Lcans are given to cocper-
atives and farm associations. In 1979:/80 and 1980/81 this form
of credit accounted for 18 and 21 percent of the total volume
of credit. Most of this however, (approximately 65 percent. was
for rice production. This form of credit was provided in loans
of more than $200,000 and some of them were as large as $200.7 C.
Currently the program services 200 farmers' groups that included
approximately 8000 families and 46 cooperatives with near 7' 700

members.

The cooperative credit has resulted in a mixed experience
for the bank. On one hand it reduces considerably the adminis-
tration costs, as the average size of a loan is rather large,
although it needs more time than an individual loan. On the
other hand, the cooperative movement in the agricultural sector
of Panama is not very successful and this contributes to low
repayment on bank loans. Given the importance of this line of
credit, an additional loan category was included: Large Loans
for associated rice producers. Information was not available
through the sample of other items, nor for insured rice for

this group of producers,
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AAs shdwn‘in Table 12,f26'ioan classes were distinguished.
The summary information for each loan class revealed important
characteristics. first, there is a significant difference in
the maturity of crop loans versus livestock loans, as the later
are for the purpose of herd development, although some may be
for fattening, Second, for the non-insured loans the actual
maturity (average repayment périod)'is significantly longer
than the expected maturity. For the insured lbans, however,
the actual maturity is equal, and in some cases even smaller,
than the expected maturity. This implies that the adminis-
tration cost of insured loans is smaller. Fourth, the interest
rate on loans for the same crbp (Except rice) increases with
the size of the loan, reflecting a trade-«::. between the rate

of interest and length of the repayment period.

The data reveal also important differences in profitability
of the loans. In more than one case this profitability was

found to be negative, which indicated that the feCovery was so

low that the bank could not cdver even the interest cost.

Informatioh on resource requirements for fhe administration
of the loans was not available from thé files, It was suggested
however, that a good proxy for the administration cost of
maintaining a loén on the books will be one day of loan officer
time per month during the duration of the loan. Hence for
non-insured rice loans of class one for example, the adminis-

tration cost will be‘given-by 13.20 man-days of which 12.00 would
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be charged in year t and 1.20 in year t+1, A fixed c¢ost was
also suggested for the issuance of each loan; this however,
varies according to the size of the loan. In addition, thepe
could be differences in costs by items and by regions. ‘The
specific costs used in the model are discussed in the following

section.

The available data did not allow estimation of a functional
relation between loan supervision and loan recovery. It was
indicated that each loan officer handles 60 neﬁ loans, during
the expected maturity. When a loan becomes overdue it is
handled by a loan recovery officer. Their job is limited td

chasing the farmer around and trying to get him to pay back:.the
lean. However, tbepe;is 1ittle~the bank can de to enfo¥ne loan

collection by legal means.

Financial, Physical and Institutional Constraints

The bank faces a number of constraints of a financial, phys-
-ical, -and pelitical nature regarding its institutional design.
All these constraints contribute, and to great extent determine,
the current structure and performance of the Sank and its
perspectives for growth. These constraihts are taken as the
initial conditions in the model discussed in the next section.
Nevertheless, a number of assumptions are made regarding their
changes over the planning horizon for the bank. The sources of

funds are the following:
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Internal Resources 1000 _US$
loan recovery 23,809
interest earnings 3,747
government subsidy 2,943
other resources 2,369

External Resources

Borrowings
CB's 21,400
IDB 5,915
WB 0,780
AID 1,179
Operating budget 4,416

Besides the monetary input that these financial resources
represent in the first year of the planning horizon, it is also
necessary to specify the repayment conditions on borrowings and
these are discussed in the following section. The operating
budget for the bank is determined a priori by the board of
directors and hence it is also a condition that will.influence

the bank's allocation of resources.

1000 USS
salaries and honorariums 3,572
other operating expenses 1,517

capital disbursements 21y
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As far as resource néeds and availability it is important

to recall the seasbnality in loan demand. The great méjority
of agriculture is rainfed and the rains begin in Apfil; There-
fore, the plantings for most crops are initiated at this time.
As it can be expected, the issuance of loans is héavier during
the second and third quarters, because the bank can not approve

and issue all loans during the planting season.

The seasonality in loan demand is shown in Table 13.
Most loans for rice, corn, sorghum and coffee are issued in the
second and third quarters. Industrial tomatoes are grown under
irrigation and as a second crop, hence their plantings begin in
November. Livestock and other loans are issued throughout the

year.

As far as physical constraints, it should be recognized
therefore, that a specification of available physical units is
likely to underestimate the seasonal bottlenecks for loan
administration and supervision. The bank currently has 162
vehicles, 169 loan officers and a total staff of 640 persons.
Given the seasonality of the crop cycles the demand for these
resources varies over the year. Hence, during some months these
resources may be sub-utilized while at other times the demand
would largely exceed the supply. It would be at these times
when loan requests are not evaluated properly and when loan

supervision is below optimal.
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Considering the bank a$-an aggregated decision unit, one
oversimplifies the extent of some institutional constraints
in terms of goals of the regiénal agencies, Nevertheless, it
is possible to specify some of the aggregate policies and goals.
The most important of these is the interést of serving the
small and medium commercial farmers. Within the current
administration there are no specific number of small and medium
loans that must.be issued, hor specific volumes of credit for
particular crops, as these are determined by demand. However,
it was considered appropriate (reflecting the bank's development
policy and previous experienée) to issue at least 2000 small
loans regardless of the purpoSe.3 As far as a balance in the
loan portfolio, the bank tries to assign as much as two thirds
of the funds to crops aﬁd one third to livestock and other
items. This constraint‘was not imposed on the model

solutions.

An important constraint is currently imposed on the issuance
of insured loans. This is determined by the capacity and finan-
cial policies of ISA. Currently ISA does not provide insurance
for coffee and vegetables (except industrial tomatoes and onions)
and the maximum coverage is 80 percent of the value of each loan.
In 1980/81 ISA provided coverage for 6.806 million U.S.$ of
crop loans and 6.307 milliqn U.S.$ of livestock loans. Also,
the number of policies that ISA can administer is limited by its

available resources to pay personnel, the number of vehicles and
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its operating budget. In 1980/81 ISA issued 2722 policies
(1446 for crops and 1276 for livestock).

The bank administers separately the loans for individual
and associated producers, The bank is most willing to benefit
this later group, yet in doing so runs into interesting
problems. On one hand the administration of these rather large
loans implies cost effidiency and hence a desirability for the
bank. On the other hand however, the ‘experience with asso-
ciated producers is not the best in terms of loan recovery. In
addition these loans are given at preferential rates. Infor-
mation was not available in terms of performance of insured
loans for associated producers, hénCe this alternative was not
considered. Therefore, given the bank's politieal objectives,
it was assumed that there is the intent to assign at least 100
loans to associated producers, but not more than 240 loans

because of the number of viable borrowers.

The above constraints are considered the most important ones.

They could be interpreted as the determinants of the performance
of the ADBP. When these constraints are taken into account
in the bank's model one can appraise their net effect on the

instituition's development role.
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BANK: A Multiperiod LP Model for .
the ADBP

This section discusses the actual coefficients used in the
model for the ADBP. These coefficients are elaborated using
the information in the previous section to structure the
model in matrix form. The discussion refers first to the
coefficients for one planning period, thus beginning by the
identification of rows and columns of the model in one year.

A separate section is devoted to discussing the calculation of
the risk measures in the loan portfolio. Finally, a section
explains briefly the intertemporal 1inkages.“It_should be
mentioned at this point that the.kechnical coeffiéients (except
for the right hand sides and bounds, and entries in.the objéctﬁm
function) are equal for all yearé in the model. However, the
sub-matrix for the first year includes some additional wvectors
to account for outstanding loans and borrowimgs. These
borrowings impose heavy financial obligations on the bank during
the second year of the planning horizon, At the same time
beginning in the second year, the bank does not receive any soft

loans from international financial agencies.

There are two forms of the model. The first form (a)
describes the current structure of the bank i.e.,, the vectors
for demand and time deposits, and investment activities on bonds
are fixed equal to zero. In the second form (B) the bounds on

those vectors are released.
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The Matrix for one Planning Period

The model is structured with reference to the sources énd
uses of funds as shown in Table 11, Each entry in Table 11
becomes an activity or a group of activities in each annual
transactions matrix. This annual transactions matrix for year
1 for example, includeé the following vecfbrs:

Sources of funds

TLR00.01 , transfer of net loan recovery funds from
the previous period
TIE00.01 , transfer of iﬂvestment earnings from the
previous period
BGS...01 s government.subsidy
BOR...Oiv ', other resources“‘
BCB...01 » borrowings from commercial banks
BID...01 , borrowings from the IDB-
BWB...01 ,» borrowings from the World Banku
BAI...01 , borrowings from the USAIDY
DSA01.01 , deposits as savings accounts of 1000
| dollars '
DSA02.01 , deposits as savings accounts of 10000
dollars
DSA03.01 ’ deposifs as savings accounts of 100000
dollars
DCHO01.01 , deposits as checking accounts of 10000
| dollars

DCHO02.01 , deposits as checking accounts of 100000

dollars.
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Uses of funds

COE,:.01 , opérating expenses

CPN,.,01 , office staff costs

CLT..,Oi , loan officers costs

CLT...01 , collection officer costs

ABF,..01 , amortization of borrowed funds

AIP...01 , amortization of interest payments

LRI01.01 , loans for rice (RI), not insured (0) of less

. than $1000 (1), and other 27 classes of loans

IBD01.01 , investments on bonds of 1000 dollars maturing
in one year 4

IBD02.01 , investments on bonds of 1000 dollars maturing
in three years

TNR...01 , net balance at the end of period.

It should be noted that the form A of the model, wh:.t
reflects the current organization of the ADBP, fixes - '
zero the vectors for savings and checking accounts and invest-
ments on bonds. Therefore, the bank acts as a specialized
lending agency. In both forms of the model there is no con-
straint on borrowings from commercial banks and there is no
allowance for borrowings from international development financié-

agencies after the first year. In both forms of the model the

borrowings Zorm the IDB, the World Bank, AID and the Commeﬂﬁal
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Banles 4n year 1 are fixed, as they refleget the obligat.ons

already acquired. The value of the other vectors in the model

is determined endagenously.

A group of activities is defined in physical units, i.e.
number of checking accounts, savings accounts, loans and bonds.
These vectors are defined in phvsical units because they use
physical resources. Therefore, the model could choose from
alternative denominations, and maturities trying to make the
best use of its scarce resources. Other activities are pure
financial transactions and these include transfer of funds,
borrowings from commercial banks? operating expenses and

amortizations.

The model's equations include a number of financial,
physical and institutional constraints and the risk balance
equations. The first equation in thé model is the objective
function (utility over time) to be maximized. In period one,
as in the other time blocks, the following equations are

distinguished:

financial constraints

EDP...01 disposable funds

EOE...01 operating expenses

ABF...01 amortization of borrowed funds
AIP...01 amortization of interest payments

ELR...01 loan recovery



ENR.,.01
RLE. . 001

physical constraints

RPN, .,01
*RVH...01
RLT...01
RCT...01

institutional constraints

144

net returns

leverage requirement

office personnel time requirements
vehicle requirements
loan cfficers' time requirements

loan collectors' time requirement:

RL1...01
RL2...01
RL3...01
RIC...01
RIL...01
RIP...01

risk constraints

RRI01.01

RRIO07.01
RRITO.00

number of small loans (1)
number of medium loans (2)
number of large loans (3)

value of insured crop loans
value of insured livestock loans

number of insured policies

return deviations in year 1 (1974)

return deviations in year 7 (1980)
total mean of return deviations

over the planning horizon.
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Several other equations could have been included for
accounting purposes, However, it was planhed that a report
writer would be used to present the-most .imbortant
information,but this report writer could not be obtained.® The
columns vectors and equations are repeated for all years. For
a 10-year planning horizon the model has 512 column vectofs
and 298 equations. The later include those equations to collect

disbursed funds maturing after the tenth year.

As a general rule, all entries in the matrix which represent
an inflow of capital (supply) are designated with a minus (-)
and, all entries which represent ‘an outflow (demand) of capital
are designated with a plus (+). In the objective function costs

are negative (-) and returns are positive (+).

Returns and resource requirements for the various loan and
investment activities were calculated according to the following

criteria.

a. There is an issuance cost for each loan. This cost

varies according to the size of the loan in the following way:

loan class $/loan
small (1) 10.
medium (2) 20,

large (3) 30.
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This issuance cost increases with the loan size because, as the
loan is for a larger amount, it demands more time to be evaluated

before the disbursement is authorized.

b, The requirements of loan officers' time are estimated
"considering that a loan officer is in charge of a loan during
the expected maturity period. When the loan becomes overdue it
passes to the collection department. As the expected maturity
is calculated in months, the requirements of loan officer time
are specified in mwan - months. For example, in the case of
small-not insured-rice loans, the requirement is 7.85 loan-man-

months. (see Table 12).

c. The requirements of collection officers' time are
expressed as the difference between expected maturity and actual
maturity. In the above case therefore, this requirement is

5.38 man - months (13.20 - 7.85 = 5,35).

When a loan has an expected maturity and/or a collection
period of more than 12 months, then the requirements are charged
as follows: 12 months are charged in the year when the lean is
issued and the remaining is charged in the following or tbe two

following years, if necessary.

d. Loans, bonds, checking and saving accounts require
office personnel for administrative purposes in the following

way:
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man months

loans 1 man-month per month of actual
duration

bonds 0.1 man-month per month of actual
duration

checking accounts 3.0 man-month per year

savings accounts 1.5 man-month per year

e. With regard to the risk componerit, the deviations
of loans are modeled in the time year when the loan is
collected. TFor example, if the ldan'c actual maturity is 9
months, then the MAD's are modeled 1in the year of issuance.
But, if the maturity is 23 months the deviations are modeléd.in
year t+1, as this is the time when returns are collected. Bonde

are assumed to be riskless assets.

f. The initial conditions and the repayment of outstanding
debts is shown in Table 14. These vectors enter as fixed (with
bounds) in all solutions of the model as they reflect obligations

acquired previously to period 1.

g. Leverage requirements for all assets and liabilities
are calculated according to the criteria in chapter 3. The
variable for net worth was approximated by the endogenously
generated end of period Net Returns (see the row vector RLE... 1

and the column vector TNR...Ol).6
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h. The summary of constraints in year one of the plénning

horizon included:

number of loans to small farmers S 2000
number of loans to associated producers 2 100, £ 240
number of insurable loans £ 2722
value of insurable crop loans (1000 $) £6806

value of insurable liveétock loans (1000 $) £ 6307
office personnel (loan man-months) <
loan officers time (loan man-months) < 71520

collection officers time (loan man-months) £ 14400

These constraints are assumed to be enlarged during the
planning horizon at rates observed in the past. The magnitude of
the constraints after year 1 are discussed later on in this

chapter.

Risk Measures in the Model

Given the objectives of this research, particular interest
was given to measure the risks in the loan portfolio and its
impact in managing the bank. Also, given the design of the
model, it was necessary to have an account of lending risks in
the model's objective function. Therefore, prior to discussing
the aggregate structure of the ADBP model, this section explains

the measures of risk in the loan portfolio,

Information on loan returns was obtained for seven years

(1974-1980) for non-insured loans and for 3 years for insured
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loans. The calculations are given in Table A.I 3in the appendix.
Because the model includes absolute monetary returns and mean
absolute deviation of returns the data had to be adapted. This
was necessary because for a given loan class (lets say loans of
less than $1000, insured for rice) the average disbursed amount

was different for every year.

The procedure followed is discussed with reference to
Table 15. This is the case of non-insured rice loans of less
than $1000. The first seven columns contain information from
the survey. Thé last row provides the column averages. Columns

(8) through (11) are calculated as follows.

col (8), the monthly actual rate of interest in year s

(s = 1... 7) is computed as:

col(8) = co0l(7)/co0l(6)~
S col(2)/100

col (9), the actual rate of interest for the average
maturity is:

" col(9)_ = col(8) x col(d)
where col (6) is the average actual maturity (average of column
(6)) during the observation period (s=7).
col (10), the size adjusted actual loan collection is:
col(10)_ = col(Z) x (1.0 + co0l(9)/100)

col (11), the deviations from the average size adjusted

loan collection is:
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col(11) = col(10) - col(lO)s
where col(10) is the period average size adjusted loan collection:

Therefore, with reference to Table 15 for year 1:

Monthly Actual - 63.0/23.57 = 0.800 %
Rate of Interest (8) 334,0/100.00

Rate of
Interest for Actual
Diviation (9)

0.800 x 13.2 10,56 %

Size Adjusted

Deviations
from Size Adjusted
- Collectionm €11)

496.0 - u487.5 = 8,5 US dollars.

The elements in the last colums are the mean absolute
deviations introduced in equation (47). These deviations are
entered in the model according to the procedures described in
chapter 3. The correction factor (A) rto transform the mean of

absolute deviations in a matrix of standard deviations for

s=7 is
! T w7 (7.0) (3.1816,7
= _ T 7 . . 2 _ ,
5| -1
a2
which enters the model as shown in Figure 4, |[Tg~ = 5.18 .

At this point it should be reca.led that according to the
discussion in chapter 3, the intertemporal linkage in the risk

of return is established through the correlation on bank return

between time periods. The correlation of loan recovery' between



| 153
time periods was calculated equal rq;n;3a3. But' since the
bank receives yearly subsidieé'to ﬁake'up for loaes, the
total available funds for lendlng, or in other worde the net
balance at the beginning of each period, grows more steadily.
Thie is evidenced by the hlgh correlation of total available
funds over time which was calculated equal to 0.807. Given
that this value is close to 1.00, it was assumed that the
standard deviation of returns for the whole planning horizon
was equal to the sum of standard deviation of returns of
each period in the horizon. Therefore, the model did not have
to include intertemporal linkages to measure covariance

effects among the matrices of mean absolute deviations.

‘The Planning Horizon and the Intertemporal Linkages

The model is structured for a 10-year planning horizon.
This length was chosen as sufficient to capture the inter-
temporal linkéges of long term loans and borrowings. As
discussed in the-fbllowing section, this length prdved'to be
sufficient for the model resulté to be consistent. The inter-

temporal linkages are established through various elements:

i) Loans issued in period t may be collected in periods
t+1, t+2, or even t+3, providing returns only at this latter

time.
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ii) Loans issued in period t would have maturities that
imply that they use physical resources in periods t+1, t+2 or

even t+3.

iii) Outstanding debts in period 1 ought to be paid back

in ¥forthcoming périods, as shown in Table 14,

iv) New borrowings from commercial banks at time t are

short term in nature, hence need to be paid in year t + 1.

v) Bonds purchased in period t could mature at the end of
period t or in period t+2, hence they use resources during

their outsténding period and provide returns only at maturity.

vi) The most important inteftemporal linkage is the
collected funds in period t that are transferable as disposable

funds for period t+1.

Some of these intertemporal linkages c&n be observed in
the picture of the model for the first two plamning periods,
shown in Figure 6. A similar linkage exists for subsequent

time periods.

Some assumptions were necessary about the rate of growth
of specific parameters, ‘As far as resource availability, it
was assumed consistently with previous experience, that office
staff, loan officers, collection officers and Qéhicles will
grow at a rate of five percent per annum. About the insurance
program, ISA has indicated its willingness to increase the

coverage to crops and livestock at a rate of 10 percent per
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annum;-Bu%-being aware of high adminisffative césts, ISA would
prefer to concentrate on medium size policies, hence it was
assumed that the total number of policies would grow only at
five percent per year, It is also assumed that the bank's
policy is to continue servicing the smaller farmers, hence the
number of loans to small farmers would also grow at an annual

rate of 5 percent.

It is recognized that these assumptions would influence
the allocation of funds among the many alternatives, yet they
may be preferable to an assumption of no change in these
parameters. These growth rates are likely to be influenced by
the government allocation of funds for development purposes.
However, it is assumed that direct government subsidies to
the bank will be maintained constant at 3 million US$ per year.
Any changes in these assumptions are perfectly feasible as the

bank authorities or the government enforce new policies.

Validation of the Model

Introduction

A mathematical model is an abstraction of reality, Never-
theless, the structure and the data used should allow one to
reproduce the real conditions with the highest approximation.

On the other hand, in the context of the mathematical programming
model used, one could impose all possible restrictions and henceé

reproduce lending anc borrowing plans and levels of resource
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use that exactly.resembie the current allocative criteria of
the bank. Such a solution from the model could be far from the
economic optimum as the levels of each vector are determined

a priori. For example the bank may decide the amount to be

allocated to each crop, independently of any financial er economic criteria.

The model used here included some of the most important
financial, physical and institutional constraints, but the
decisions on lending and borrowing, and hence the levels of
resource use are endogenously‘detefmined. Therefore, a basic
solution of the model approximates reality, but by no means
could it resemble the actual disggregated portfolio of the bank.
With this caveat, it is understood that the solutions of the
model provide insight about the possible’effects of modifying
alternative scenarios. The solutions however, should not be

taken literally as a 'crystal ball' prediction.

Before using the model for policy analysis, it was tested
in terms the appropriateness of the planning herizon and its
response to the discount rate. The first test was performed to
evaluate whether the planning horizon is long enough for the
first years' golutions to be stable. The second test was
necessary to determine the importance of the discount rate in

the allocation of funds over time.
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The Appropriateness of the Planning Horizon

The model was solved first for a planning horizon of 10
years and this is called the Basic Solution.~ To test the
stability of the solutions in the first and second years,an
eleventh year was added to the model. The linkages between
years 10 and 11 follow exactly the same approach as for earlier

periods.

Tables 16 and 17 give the main results of the model for
the Basic Solution and for the one with 11 years. As expected,
the model's objective function and the standard deviation of
returns increase. The important result is that the solution of
the model for the first two years did not change in terms of
.the composition of the loan portfolio, the transfer of funds
and the borrowings from commercial banks. In fact small changes
began only in the fourth period and they become more significant

towards the seventh period.

The above will confirm the proposal that a ten year
planning horizon is sufficient if the major interest is in an-
alyzing the impact of policies over the first two or three
years of the model. However, the above assumes that the policies
evaluated do not imply consideration of assets and liabilities
of longer maturities. With this limitation it could be assumed
that with a 10 year model,the bank can evaluate the impact of

some policies four or five years ahead of the current period.
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Table 16. ADBP Model, Test of the Length of the Planning

Horizon (mllllon us$),

Length of Planning Horizon

Variable Year 10 years T11 years
Objective Function 226.117 257,237
Standard Deviation

of Returns 3.101 3.532
01-02 51.01y4 51.014

02-03 34,078 34.078

03-04 41,348 41,379

o4-05 58.192 58.293

Transfer of Funds 05-06 59,332 59.672
06-07 63.051 64.001

07-08 67.146 68,137

08-09 69.828 70.172

09-10 95.091 72.62U

10-11 - 98.137

01 ‘49,792 49,792

02 48,937 48,937

03 30,956 31.052

oy 45,318 45,478

Total Lending 05 56.201 56.834
' 06 59.695 50,837
07 63.530 65.532

08 66.198 67.137

09 87.259 69.930

10 40,742 88,038

11 - 41,737




Table 17. ADBP Model, Portfolio Composition in Years 1 and 2
with 10 and 11 years Planning Horizon (Number of

Loans).
Length of Planning Horizon
Year 1 10 years 11 years
Rice, not insured,
large producers
RIO3 1766.12 1766.12
Rice, Insured,
large producers
RI13 267.92 267.92
Rice, insured
small producers
RI11 2000.00 2000.00
Livestock, not insured
medium producers '
LVO02 252.27 202.27
Rice Associated
not insured
RAO3 100,00 100.00
Year 2
Rice, not insured
large producers
RIO3 959,79 959.79
Rice, insured,
small producers
RI11 1493.0u4 1493, 04
Industrial tomatoes
not insured, medium
producers ITO02 1261.81 1261.81
Vegetables, not
insured, small
producers VGO1 c06.90 606.96
Livestock, not insured
medium producers LVC2 2245.89 2245.89
Livestock, insured
medium producers LV12 1446,96 14u46.96
Rice associated, not
240.00 2u0.00

insured RAOQ3
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Sensitivity to the Discount Rate

There is not perfect certainty about the correct discount
rate to be used. In the case of a public bank, where profits
are not distributed at the end of each period, the discount
rate could be ignored. Howevér, as this general model is
applicable to banks with different proportions of public and
private ownership, the rate of discount was changed from 5 to
10 percent to test the sensitivity of the model. The corres-

ponding discount fa-tors are given in Table 18.

The expected effect of an increase in the discount rate,
if profits were distributed at the end of each year, will be a
preference for earlier returns. The above would be obtained
if the bank increased the issuance of short term loans, hence
it would collect the money earlier. Also, as insured loans
in general have shorter maturities, one would expect a
preference for insuring a larger proportion of the portfolio.
The Ixtterwould not necessarily imply a larger number of insured

loans, but a larger volume of insured credit.

The data in Table 19 and Figure 7 show that as the discount
rate increases, the bank tries to lend more in the earlier
periods to get money back earlier. In fact, at a discount rate
of 5 percent, by year 4 the bank would have loaned 31,89 percent
of the total; but at a rate of 10 percent, by year 4 the bank

would have loaned 33.71 percent,a slight increase over the
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Table 18. Discount Factor for Bach Year of the Planning
Horizon at Discount Rates of 5 and 10 Percent.

Year 5% 10%
1 .952 .909
2 .907 .826
3 .863 .751
L4 .822 .683
5 .783 .620
6 . 746 .564
7 . 710 .513
8 .676 ° 466
9 644 424

10 .614 .385

11 .584 .350

Source: Gittinger, J.P. Compounding and Discounting
Tables, John Hopkins University Press,
Baltimore, 1973.
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Table 18. ADBP Model, Sensitivity of Lending and Transfer of
Funds to the Discount Rate (million USS$).

discount rate (%)

Variable " Year 3 15
Objective 226.17 178.732
Standard Deviation 3.101 3.067
01-02 51.014 51.016
02-03 ~ 34.078% 37.777%
03-0u 41,348 42,904
04-05 58.192 57.402
Transfer of Funds 05-06 59.332 58.567
06-07 63.051 62,309
07-08 67.146 66.428
08-09 69.828 69.134
09-10 95.091 94,371
Total 539.080 §39.904
01 49.792 49,794
02 48.937 50.%07
03 30.956" 32.135°
oy 45.318 47,183
Loan Issuance 05 56.201 55.468
06 59.695 58.982
07 63.530 62.851
08 66.198 65.355
09 87.259 A 89.498
10 40. 742 20.834
Total 548.628 532.504

4The drop in availability of funds at the end of year
two 1s due to the commitments of the bank and the
insufficient government subsidy built in the model.
This also determines the rather small locan imasuanee in
year three.
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earlier figure. Stronger adjustments are inhibited by resource

availability and leverage requirements.

Since livestock loans have longer maturities than crop
loans, the first will decline in the first years as the discount
rate increases, as shown in Table 20. HoweVer, because the
number of insurable loans reaches the upper limits, the volume
of ron-insured credit in the first years increases. As non-
insured credit is now a larger proportion of the portfolio the
amount of physical resources used by the bank increases in

comparison to the situation with a lower discount rate.

The importance of the discount rate is clear, yet a careful
analysis must be made of this parameter to determine the value
that should be used. The above will be necessary particularly
for a private bank, In the following analysis, the discount

rate was maintained at the original level of 5 percent.
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Table 20. ADBP Model, Maturity Structure of Loans and
Preference for Insurance at BPifferent pDiscoént
Rates in Years 1 to 4 (million USS$).

discount rate (%)

Yariable Year 5 10
Volume of Credit in 1 48,986 48,986
Loans of Less than
one year 2 32.697 36.558
3 30,956 32.135
y 36.493 38,368
Volume of Credit in 1 0.806 0.806
Loans of More than
one year 2 16.240 13.849
3 0.000 0.000
y 8.81u4 8,814
Volume of Insured 1 7.146 7.146
Credit
2 8.163 8.163
3 8.647 8.647
y 18.335 18,335
Volume of not Insured 1 42.646 42.646
Credit
2 40,774 42,244
3 22,309 23.488

4 26.972 28,848
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End Notes

1IS'A also insures the investment of farmers without
official credit.

2ANAGSA is the government owned and highly subsidized
agricultural insure&r, which serves primarily small and "ejido"
farmers. SAM stands for the Mexican Food System.

3This is to say that the small loan requirements will be
met by issuing non-insured loans for all crops and livestock
and insured loans for rice, corn, industrial tomatoes, and
for other loans (see Table 12).

uThese vectors are included only in year 1. A coding for
the rows and columns is presented in Appendix B,

SThe version of MPSX used (in an IBM/360-40 machine) did
not include a report generator. Advanced versions of MPSX/37C
that can be used in equipment of ‘greater capacity @o include
report generators.

6Leverage requirements were used at the same levels
recommended by the WS.. Examinors Criteria discussed in Chapter 3.
Information on this issue was not available in Panama.



CHAPTER V
POLICY ANALYSIS AND GROWTH PERSPECTIVES

The Approach to Policy Analysis

The results of the model are a guide to the expected
effects of various changes in policy. Therefore, the model
does not produce a solution to the problems, but only an
indication of how to go about solving such problems. This is
facilitated by the information generated in each solution
for all variables in the model. This chapter discussed the
main results of a series of important changes in strategy
and policies. These changes are compared with the basic
solution of the model and with other solutions in order to

highlight the main findings.

Since the model has 298 equations and 513 activities, the
information provided is extremely detailed. This informatien
is contained in the activity levels and shadow prices or
opportunity costs of each row and column vectors. However,
only a few variables have been selected for discussion purposes.
The emphasis on a particular variable or group of variables

changes depending upon the type of policy under consideration.

It is conventient to recognize the scenarios for policy
analysis. In principle there is only one version of the model

which is resolved under alternative assumptions. The firet

168



169
thr.g analyses involving credit insurance, the cogt of serving
small farmers and the higher cost of funds wsre made under the
current organization and financial structure of the ADBP i.e.,
without savings and checking accounts and without possibilities
for investment in the bond and security markets. The fourth
analysis was done after relaxing the above coaditions, assuming

that the bank would fulfill multiple functions.

In summary a total of 10 possible scenarios were simulated

through changes in important parameters. These were:

A.l1 The basic solution; imr which it was assumed that
the ADBP operated  under neutral attitudes towards risk (¢=0)
and with the physical, financial and istitutional constraints

at the levels discussed in chapter 1IV.

A.2 It was assumed extreme risk aversion (¢=-3.15) with

the same constraints as in A.1l.

A.3 It was assumed a neutral attitude towards rigk ($=0),
without participation in the agriculéural credit insurance

A.4 It was assumed extreme risk aversion (¢=-3.15) and
also without participation in the agricultural credit insurance

program.
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A.5 It was assumed the same conditions as in A.l but

without a requirement for making small loans.

A.6 It was assumed the same conditions as in A.5 but with
an increased cost of borrowed funds from commercial banks from

6.0 to 8.0 percent annual rate of interest.

A.7 It was assumed that besides a higher cost of funds

(A.6) the bank will operate without government subsidy.

B.1l 1In this case the bank was assumed to have the oppor-
tunity for investment on bonds and issuance of checking and
saving accounts, with all other conditions as in bthe case of

.A. 7‘

B.2 It was assumed that the bank also had investment
opportunities like in B.l but with an increse; 'in-:the annual

interest rate on borrowed funds from 8.0 to 10.0 percent.

B.3 It was assumed that besides a higher cost of funds
like in B.2 the bank will.increase the interest rate on loans

by 2 percent.

The above solutions were chosen for discussion purposes
and to illustrate the usefulness of the model in evaluating an
alternative hypothesis. Many other solutions are possible

under alternative scenarios.
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Development Banking and Credit Insurance

Bank Attitu@es Towards Risk and Credit Insurante

Decision makers in general show varying degrees of risk
aversion in the sense that they'have different preferences for
return relative to the variance of return. Bankers are no
exception,although the type of bank ownership will influence the
attitude towards risk. It is assumed that public institutions
are less cohcerned with risk management, as any significant
losses can be recovered through government allocations. 1In
addition, public institutions have been able to reduce
financial risks by obtaining low-cost long-maturity funds
from international financial agencies. Private lenders are
likely to be more concerned with risks because they do not ‘have
access to free government funds and because they borrow almost

exclusively in the commercial capital market.

The purpose of this section is to illustrate how credit
insurance benefits a bank serving the agricultural sector,
even when there is a neutral attitude towards risk. To start,
we should recall the hypothesis (p. 53) that credit insurance
has three effects, first it improves average loan recovery,
second it reduces risk of returns, and third it diminishes

administrative costs.

' The first two columns in Table 21 show the growth of

transfer of funds (Net loan recovery), lending and borrowing,



172
when the nﬁmbet,df insurable loans is-assu-06 to grcw at an
annual rate of 5 péréént per_yeér. Column 1 shdvsrthe :ésults
when the bank is risk neutral (¢=0) and column 2 shows the
results when the bank is extremely risk averseA(di-B.ls).

The expected growth paths for a bank operating under a risk
neutral (¢=0) or an e#treme’risk averse (¢=-3.15) type of
management were found to be very similar. However, when the
bank acted under a risk averse manner, the path of growth was
slightly more stable but with a smaller total utility over the

planning horizon.

The above suggests that the variance of returns in the loan
portfolio is rather small and hence there would hot be a
significant change in the allocation of funds as the degree
of risk aversion increases. This condition in turn implies
that average recbvery is the determinant factor for choosing
among various types of loans. It is interesting that in spite
of this situaﬁion, the model shows important benefits to the
ADBP from insurance. Even without risk aversion (column 3 in
Table 21) the absence of this insurance program would have

implied a much slower growth for the bank.

When insurance is'not available, loan recovery declines;
therefore, given the bank's leverage requirements, borrowings
from commercial banks also decline but not as much. The net

effect is a decline in landingactivity as the net transfer of
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funds between periods also diminishes, as it is illustrated in

Pigure 8 for the risk neutral case with and without insurance.

There is a clear indication that insurance has a net

positive effect on bank growth. This net effect is however,

the result of a number of forces. The availability of insurance,
evgn when it is only for a portion of the total loan portfolio,
allows for a larger number of medium size loans, which are .
also of shorter actual maturity than large loans. Hehée, money
is turned around more rapidly. 1In addition, as shown in Table
22, the expenditures on loan supervision and collection, as a
proportion of total expenditures, is reduced considerably;
therefore, leaving a larger availability of loanable funds. It
.should be observed in Table 22 that even when the total volume
of loans issued declines when insurance is not available, the

collection costs increase considerably as the number of owverdue

loans grows.

The opportunity cost of a restriction on the_numbe:iof
insurance policies declines over time because of the assumed
-growth rate of ISA's pfogram (see Table'23). In spite of this
latter assumption, all shadow prices sﬁggest that it would pay
to supply ISA with additional operating resources to issue a
larger number of policies. For example one additional in-
surance policy in year two would increase the uﬁility of the

risk neutral bank by U.S. $5,190 over the 10 ye&r horizon.
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Table 22. ADBP Model, Personnel Costs with and without
Insurance (10 years)l1/.

Risk Neutral Situation

Variable . - - =
with insurance without insurance

Total Costs (million US$)

Loan Officer Time 60.958 49,366
Collection Officer Time 13.010 17.905
Total 73.968 67.271

Average Cost per Loan

(US$§/Loan)
Loan Officer Time 14,50 16.90
Collection Officer Time 3.10 6.20
Solution A.1 A.3
1/

="Does not include all other fixed costs.
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The ADBP nodel.results in Table 24 show a definite bank
preference for insuring loans for rice and»liveé;ock.. Arcia
(1982) reports that these two items are the ones in which ISA
has the lowest administrative costs. These items also dominate
ISA portfolio as described in Arcia's model. It is surprising,
however that the bank model does not show a preference for
insuring loans for corn and sorghum, the items in which ISA
has had the largest losses. The reason may be that, besides
being very risky, loans for corn and sorghum are unprofitable
for the bank in terms of average recovery. Similarly, loans
for industrial tomatoes appear more attractive because of
large returns, but these loans tend to be rather small and
therefore, from a resource use point of view, loans for

‘tomato .production are not appealing to the bank.

The adjustment on the bank portfolio over time for the
basic solution, is illustrated in Figure 9. It is evidenced
that the bank changes the overall composition &f its .total

portfoliovery little, with rice being always the dominant item.

Bank Opportunity Cost of Serving Small Farmers

As it was discussed in chapter 2, ADBs and their financial
policies for agriculture have been severely questioned. On the
other hand, within the existing structure of the agricultural

sector in developing countries, ADBs play an important role by
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Tadble 23. ADBP Model, Total Number of Loans 1ssued and.
opportunity Costs of Insurance (10 years).

Vapiabl with insurance without insurance
1 € risk neutral/risk averse risk neutral/risk averse
By Size
Sma11? 25156 25156 25156 25156
Medium 18663 22878 7051 8966
Large 18331 . 18161 19127 26063
Total 62150 66185 51334 60185
Insured Loans 33566 33566 0 0

Shadow prices of the number of Insurance Policies (1000US$/policy

1 0.000 0.000 - -
2 5.190 4,748 - -
3 0.000 0.000 - -
4 0.316. 0.291 - _ -
5 0.273 0,240 - -
6 : 0.233 0.202 - -
7 0.194 0,166 - -
8 0.155 0.130 - -
9 - 0.118 0,133 - -
10 0.000 0,000 - -
Solution A.1 A.2 A.3 A.4

BThe number of small loans was always equal to the minimum
requirement i,e. 2000 loans in the first year and a growth rate
of 5 percent per year.
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providing low interest credit to small farmers. These fin-
ancial resources would not likely be provided by profit oriented
commercial banks, for whom the administratibn costs are too high;
hence the political justification of development banks.

Although much has been written on this issue, no empirical
study has measured the opportunity costs of serving small
farmers. To illustrate opportunity to the bank of providing
these benefits, this section uses results of the ADBP model.

The analysis is based on a comparison of growth paths, loan
issuance and net utility in the basic model solution with the
one in which we eliminate the requirement of a minimum number

of small loans.

Small loans are, in general, not more risky than large
loans neither do they have lower average rates of return. The
reason the bapmk rejects them stems from their ~relatiwely
high cost per dollar lent. Because of t¢he latter
profit orieéented institutions such as commercial banks
would prefer not to issue small loans. However, if important
risk differences were to exist between small and large loans;
small Ioans may become more desirable for a risk averse insti-
tution. As shown in Table 25, demanding the issuance of small
loans has a negative impact on the bank's total utility, which
diminished by approximately 10 percent. Operating costs,

particularly the cost of loan officers and collection officers'
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Table 25. ADBP Model, Growth with and without Constraint on

8mall Loans (million USS$).

without restrictiem

Variable Year Basic on small loans

Objective Function 219,919 241,372

01-02 51,014 50.93u

02-03 34.078 34.669

03-0u4 41,348 44,206

ou4-05 58.192 63.079

Transfer of Funds 05-06 59.332 64.46u

06-07 63.062 68.454

07-08 67.135 72.835

08-09 70.012 76.0u49

09-10 92.042 98.331

01 49,792 49,981

02 48.937 51.271

03 30.956 33.477

ou 45.318 47.988

Total Lending 05 56.201 61.127

06 59.695 64.883

07 63.530 69.007

08 66.198 72.000

09 87.259 93.305

10 40.742 43.966

01 21.400 21,400

02 9.904 10.230

03 16.065 18.333

oy 22.379 24,600

Borrowings from 05 23.867 26.207
Commercial Banks

06 26.680 29,150

07 28,534 31.147

08 29,071 31.850

Standard deviation 3,213 3,558
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time will be the determinant factor of lower total utility.
Pable 26 illustrates that with the requirement of issuahcq‘of
small loans, total loan officer and collection officer'tiné
inc¥ease by million U.S $15.64, Total utility -declinés by million

UcSo $2lo 450

In this study the benefit can only be measured in terms of
the number of beneficiaries of this p’olicy.1 As shown in Table
27, assuming an elastic demand for small loans 30 percent more
farmers would have received credit, and the average loan size
would be US$8900 as compared with an average loan size of $14500

when small loans were not required.

The bank is able to grow at a faster rate when small loans
are not required because operating costs are reduced and funds
are release for loan issuance. When small loans are not obliga-
tory, the bank would not issue any of them and the demand for
loan officers' time would decline by 14 percent, and the demand
for collection officers' time by over 50 percent. This reduction
in oollection officers' time contrasts sigmifiwamtly with the

situation when the insurance program was eliminated (Table 22).

It should also be noted that without small loan require-
ments, the insurance program makes a more valuwable contribution
to the baik as larger loans are riskier. However, when the bank

does not issue small loans the insurance portfolio is composed
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Table 26. ADBP Model, Personnel Costs with and without
Restriction on Small Loans (million US$).

without restriction

Variable Year Basic on small loans

01 2.866 2,160

02 7.509 7.509

03 5.335 5,189

ou 6.712 6.088

Loan Officer Time 05 5.855 4.815

06 6,325 5.205

07 6.839 5.634

08 .7.343 6.,0u46

09 8.601 7.201

10 3.573 2.523

Total 60.958 52,370

01 0.579 0.579

02 1.512 ‘ 1.512

03 0.214 0.253

ou 0.945 0.326

Collection Officer 05 1.177 -~ 0.496
Time ‘

06 1.305 0.524

07 1.446 0.554

08 1.581 0.56u

09 2,001 0,844

10 1.250 0,299

Total 13.010 5.951

Solution A.1 A.5
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Table 27, ADBP Model, Number of Loans and Average Size of
Loans with and without Constraints on Small Loans.

—

without constraints

Variable Year Basic on small loans
01 4336 243y
02 8253 72542
03 3403 1373Prd
ou 5519 3387
Number of Loans 05 6270 4127
06 6697 Lyy7
07 7159 4798
08 7591 5113
09 8897 6292
10 4721 1847 ¢
Total 62846 41072
01 6.825 20,531
02 5.930 7.067%2
03 3.096 24,383 P.d
ou 8.221 14.168
Size of Loan 05 8.964 14,814
(1000 $) 06 8.913 14.592
07 8.879 14,381
08 8.720 14,080
09 9.807 14,829
10 8.621 . 43,966

Solution A.1 A.5

& mostly medium size loans

b only large loans
"only crop loans, because livestock loans have longer

maturities.

d It should be recalled that the shortage of funds at the end
of years one and two and the financial commitments in year
3 force the bank into the most constrained alleocation of funds
hence in year 3 it issues primarily large loans.
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Table 28. ADBP Model, Shadow Prices of the Restriction on
Small Loans and Cooperative Loans,

Year Small Loans Cooperative Loans
1000 $/Loan 1000 $/Loan

01 0.163 - 0.928 LL @ain) @
02 7.809° 5.279 UL Qoss)P.c
03 0.279 .762 UL

oy 0.554 .693 UL

05 0.472 .585 UL

06 0.399 .490 UL

07 0.328 .393 UL

08 : 0.259 .298 UL

09 0.192 .206 UL

10 0.056 . .125 UL

3jower limit (2100 loans)
bu.pper limit (2240 loans)

®The shortage of funds in year two makes the restriction on the
number of small loans very severe. Similar interpretation is
possible for the upper limit on the maximum number of very
(large) cooperative loans,



187
of a smaller number of medium and large policies. Therefore
the restriction on the number of insurance policies in the bank
model is not effective, implying that the insurance portfolio
could be administered at a lower average cost.

An indication that small loans on the aggregate are less
risky is suggested by the smaller standard deviation of the bahk
portfolio, shown in the last row of Table 25;' This is notice-
able even when the insurance program wés in operation which
could suggest that without insurance, the risk of lending to
large farmers is even greater than what the results in Table

25 suggest.

It is evident that requiring the issuance of small loans
has some impact on slowing bank growth. Nevertheless, because
small loans have expectéd returns that are in relative terms
greater than for large loans, their average actual
duration is shorter and they are less risky, their
imposition on the bank's portfolio does not imply such a

signficiant cost in financial terms.

While this particular case is instructive, caution should
be exercised not to attempt to generalize this data to other
ADBs. Nevertheless, it suggests that agricultural development
banking may‘not impose a very severe burden in terms of

the opportunity cost of funds. Furthermore, it should be kept
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in mind that the proportion of small loans used for agricultural
production, is usually greater than that of large loans. This
is because the diversion of low interest credit outside agri-
culture is more common among large farmers with other invest-
ment alternatives besides agriculture (Gonzalez Vega, 1977;

Adams, 1981).

Financial Stress and the Alternative

of Diversified Banking

Higher cost of funds and more constrained government
subsidies may affect the feasibility of development banking
with preferential rates to the égriculturalAsector. A higher
proportion of funds are being acquired at commercial rates,
‘thanks to government subsidies. But as the latter dry out the
banks may not have other alternatives than diversification of
+ooxees and uses of funds and the use of hi:ghef interest rates

on loans.

Higher interest rates on loans are largely advocated, yet
it is possible that this policy may lead to higher rates .of -
default. Because this information is not available it was
Vas»éﬁsumed that the rates of default would not change for
small increases in interest rates. An analysis was also made
of higher interest rates and the elimination of government

subgidies and their impact on bank borrowing and growth.
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The Cost and Availability of Funds and the Impact on Growth

An increase in the cost of funds reduces the bank';‘rate
of growth. Figure 10 illustrates that an increase in the cost
of funds from commercial banks, from 6 to 8 percent, slows the
bank's growth. The rate of growth is reduced even further
when the bank does not receive the US$3 million/year in
government subsidies. 1In this latter case it is posaible to
observe a decline in total lending after the fifth year, '
recovering only in year nine. It is eviéent that a speéialized

ADB could not grow without government subsidies, particularly

when funds from international development agencies dry out.

When the cost of funds increased, the bank adjusted its

. asset and liability portfolios. Table 30 shows that borrowings
from CBs declined by 11.5 percent while the amortization of
interest payments increased by 8.0 percent. On a percentage
basis there was not a significant change in the source of funds.
However, in the use of funds, interest payments by the bank
increased from 3.64 percent to 4.31 percent,-while 1o§n
issuance declined from 62.44 percent to 61.82 percent. It was
observed that the size of the bank's portfolio declined,

bécause of a reduction in loan issuance. .

The elimination of government subsidies caused a more
~dramatic change in the structure of the bank. than did an

iacrease in the cost of funds. The size of the bank declined
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Table 29. ADBP Model, Growth with Higher Cost of Funds and
Without Govemment Subsidy

Without . e W
Variable Year  restriction ;ﬁh o?m of funds and withou
on small loans ~___government subsidy

Objective Function 2u1.372 219.800 145,737
00-01

01-02 §0,934 50,934 47.684

02-03 34,669 34,059 26.267

03-0u 44,206 42.570 30.8u47

04-05 63.079 60.076 b4, 473

Transfer of 05-06 64.ubu 60.02u 40.312

Funds 06-07 68.u5u 62.477 38.886

07-08 72.835 65.273 38.009

08-09 76.049 67.0u43 36.380

09-10 98.331 66,238 51.266

10-15 45.878 39.393 19.016

01 49,981 49,882 46.953

02 51.271 50.737 43.728

03 33.477 | 31.906 20.428

oy 47.988 45,043 29.523

Total Lending oS 61.127 56.862 37.922

06 64.883 59.140 36.472

07 69.007 61.741 35.5u4y

08 72.000 63.3u47 33.890

09 93.305 81.687 48.08u

10 43.966 37.735 18.185

01 1.563 31.563 31.563

02 10.230 9.662 5.u450

03 13.337 17.113 11.482

ou 24,600 22.591 15.167

Borrowing from 05 26.207 23.57Q 14.491

Commercial Banks 06 29.150 25.796 15.156

07 31.147 27.085 14,960

08 31.850 27.232 13.780

09 50.907 44,134 28.358

Standard Deviation 3.558 3.143 1.710

Solution A,S A,6 A.7




Table 30, ADBP Model, Sources and Uses of Funds with Higher 192
Cost of Funds and without Government Subsidy (total
of 10 years) ‘

: . ; - With higher coet
Variable “rg;?“:rEStiégig"c::fﬁ;?%?‘: of funds and without
small _government subsidy

Internal Resources Sources of Funds

Loan Recovery and
Interest Earnings

Government Subsidy
Other Resources
Sub Total

External Resources

Borrowings from
CBs

Borrowings from
IFAs

Sub Total
TOTAL

Operating Costs

Salaries
Operating Expenses
Sub Total

Financial Costs

Amortization of
Borrowings

Interest Payments
Sub Total

Loan Issuance

TOTAL

646,456 (69.47)
29.943 ( 3.22)
2.369 ( 0.25)
678.768 (72.94)

243,823 (26.29)

7.874 ( 0.84)
251.697 (27.06)
930.465 (100.00)

58.280 ( 6.27)
1.203 ( 0.13)
59.483 ( 6.40)

255.916 (27.51)
33.921 ( 3.64)
289.837 (31.16)
580,906 (62.4 )

930.226 (100.00)

595.644 (69.71)
29.943 ( 3.50)

2.369 ( 0.28)
627.956 (73.49)

218.588 (25.58)

7.874 ( 0.92)
226.462 (26.51)

854.418 (200.00)

Uses of Funds

55.750 ( 6.53)
1.136 ( 0.13)
56.886 ( 6.66)

232.355 (27.20)
36.865 ( 4.31)
269.220 (31.52)

528.080 (61.82)
854.186 (100.00)

400.656 (72.56)
0.000 ( 0.00)
2.369 ( 0.43)

403.025 (72.99)

141.245 (25.58)

7.874 ( 1.43)
149.119 (27.01)
§52.1u4 (100.00)

52.367 ( 9.48)
0.876 ( 0.16)
53.2u3 ( 9.64)

140.569 (26.54)
24.332 ( 4.41)
170.901 (31.05)
328.05 (9.41)

§52.19% (100.00)

Solution

A‘s

A.s

A7

Note:

and uses of funds.

Numbers in parenthesis are column percentages of sources
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and total lendingdiminished by 61 percent. The bank became
more dependent on loan recovery even though the volume of
loans collected declined by 48.6 percent, while borrowings
from commercial banks also declined by 54.7 percent. In terms
of the uses of funds there was a small decline in operating
expenses and a further decline in the relative importance of
loan issuance which declined from 61.82 percent to 59.41 per-

cent of the portfolio.

The loan portfolio was adjusted accordingly in response
to the more expensive funds and the withdrawal of government
subsidies. Table 31 shows that-the bank would find it less
profitable to issue large loans in spite of their cost effec-
_tiveness. The bank showed a preference for medium size loaﬁs
which increaed even when the total number of loans declined.
Insurance continued to be of value to the bank as the total

number of insured loans remained practically constant.

This analysis suggests that in the years ahead, a raise
in the cost of funds to the bank along with a siagnificant
reduction in government subsidies would severely restrict
agricultural development banking. To minimize this negative
impact, ADBs would have to be more efficient in the management
of their loan portfolios. Another consideration would be to

enlarge the banks' portfolios and diversifying their functions.
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- A Way Out: Diversified Banking

It is well recognized that diversification can provide
one of the best strategies for bank financial manageneht. The
diversification should be allowed in the sources and uses of
funds in order to generate more resources. For an agricultural
development bank,.lending for development purposes can be
financed by generating surpluses in the bond portfolio and
attracting more funds through demand and time deposits. Within

the bank's leverage requirement, these changes will contribute

to enlarge the bank's capital and its overall size.

To simulate a situation of diversified banking, the model
was modified by allowing the issuance of bonds of one and two
years maturity with nominal value of US$1000 and by allowing
the handling of savings and checking accounts. Savings accounts
oould be of three average sizes: US$1,000,.U8$10,000, and
US$100,000. Checking accounts could be of US$10,000 and
US$100,000. It was assumed that the bank could still borrow
from commercial banks at a rate of 8 percent. All other

constraints were held as in solution A.7.

The leverage requirement is an important constraint in
determining the structure of the bank's portfolio. The data
in Table 32 reveals that the new opportunities for the bank
have a significant impact on reducing the shadow price on the

leverage requirement. 1In fact, it could be interpreted that
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Table 32. ADBP Model, Shadow Price on Leverage Requirements.

Year Specialized Diversified Banking
Banking Basic Solution
1 0.841 0,155
2 3.041% 1.779°
3 0.635 0.070
4 0.433 | 0.086
5 0.382 0.153
6 0.324 0.206
7 0.266 0.233
8 ‘ 0.209 0,032
9 0.145 0.067
10 0.094 0.026
Solution A.7 B.1

aueverage requirements on year 2 are 31gn1f1cantly larger than
in other years because of financial commitments.
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the new sources and uses of funds increase considerably the

bank's financial performance.

The bank's external resources were primarily borrowings
from commercial banks and only in- two years the portfolio
included checking account deposits. It is important to point
out that there is no specific intertemporal linkage in terms of
the number of savings and checking accounts that should be
maintained. Therefore, the current formulation of the model
assumes that at the end of any period the bank could close
all its savings and checking accounts. Table 33 indicates that
the model included a significant volume of deposits in years
one and three. This occured because the prior loan repayment
.schedule of the bank resulted in a shortage of funds and hence
the need for deposits. It is assumed that the bank could

attract as much in deposits as it needed.

With respect to internal resources the bank was able to
expand its loan recovery and obtain significant revenues from
its bond portfolio. There was no specific restriction on the
proportion of loans and bonds in the asset portfolio. On the
aggregate this proportion was 1:4; however, it is important to
notice a significant change in the composition of the asset
portfolio over the planning horizon. This flexibility in the
model should in fact reflect the institutional ability to

adjust the bank portfolio over the business cycle, depending
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Table 33, ADBP Model, Borrowing and Deposits with Specialized
and Diversified Banking (million US$).

Specialized  Djyversified Banking

Variable Year Banking Basic Solution
1 31.563 31,563
2 5.450 121,550
3 11.u482 246,385
4 15.167 254,999
Borrowing from 5 14.491 265.548
Commercial Banks 6 15.156 276,740
7 14,960 284,526
8 13,780 296.727
9 28,358 328,413
10 . - -
Total 150,407 2106.451
1 - 9147.8002
2 - -
3 - 239641,2%
n - -
Demand and Time 5 - -
Deposits 5 _ _
7 - -
8 - -
9 - -
10 - -
Total - 248789.000
Solution A.7 B.1

aieposits in Checking accounts only, It should be recalled
that Lecdu~e leverage and reserve reqguirements, only a
~orticn o:r these funds can be used in investmert and lendines
activities.



. 199
on the relative profitability of the various financial

instruments. Earlier work of the author (Poaﬁréda, 1982.a)
using an econometric model, showed different elasticities of
bank demand for loans, municipal securities and treasury
securities in the U.S. when interest rates were rising than

when they were falling.

As shown in Table 34, allowing multiple functions is an
important way of increasing the capacity of the bank to allocate
funds to agricultural loans. In this case no specific
demand was imposed on the number of small loans, hence the
bank's lending activity was primarily for large loans and
some medium loans. Presumably, in this case the reguire-"
.ments of serving small farmers could be imposed without a

significant detriment in the bank's aggregate performance.

The above discussion has illustrated that allowing the
ADBs to fulfill multiple functions, is potentially an important
stratagy by which the banks can expand their portfolios and
generate surpluses to finance agricultural development.
Bowever, as the cost of funds to the banks become higher, they
will findit increasingly difficult to finance agricultural
loans at low rates. This situation is illustrated with the
data in Table 35, where the cost of funds from commercial banks

was increased from 8 percent/year to 10 percent/year.
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Table 38. ADBP Model, Net Returns, Loans and Bonds with
Specialized and Diversified Banking (millions US$).

Variable Year Specialized Diversified
Banking Banking
Objective 145,737 1872.690
st. dev. 1,711 8.264
1 36.438 41.431
2 9.823 136.009
3 13.52%8 378.547
4 18,119 282.739
Net Returns at 5 18.283 295.042
end of Period 6 - 18.803 308.232
7 18.514 317.673
8 17.169 323.1u44
9 33.167 363.442
10 1.818 19.181
Total 185.659 2465. 44
1 46.953 50.564
2 43.728 128.592
3 20.u428 3.625
4 29.523 115.016
Loan Issuance 5 37.922 118.439
6 36.472 136.321
7 35.5u4 140.128
8 33.890 20.980
9 48.084 139.210
10 18,185 173.876
Total 350.729 1026.751
1 - 86.071
2 - 115,917
3 - 363.677
4 - 435.851
Security Purchases 5 - 582,973
6 - 579.789
7 - 538,838
8 - 624,311
9 - 496.610
10 - 176,585
Total - 4016,.622

Solution A7 B.1
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Two important effects of adjustment on the ﬁhak'd‘pétt-
folio take place as interest rates on borrowed funds increase.
On the liability side the bank would increase its demand for
deposits relative to borrowings. On the asset side the bank
would increase the investment in bonds and decrease the
issuance of loans. Table 35 shows that there would be a
slight increase in borrowings even when interest rates are
higher. It should be recalled, however, that what the bank is
looking for is the net availability of borrowed funds. There-
fore, the bank must borrow larger volumes because amortization
of interest payments is now a larger proportion of the uses

of funds.

The alternative of increasing the interest rates on loans
was also evaluated by assuming an average increase of 2 percent
on returns of all loans. The results in the last column of
Table 35 suggests that this policy will result in an increased
preference by the bank to issue loans and a decline in the
redative preference for securities. The average elasticity of
bank demand for loans is 5.0.2 But as borrowings also increase
(while deposits practically do not change), the subsitution of
securities for loans ié not as significant. 1In fact, the
elasticity of substitution of loans for securities was equal to
0.324, but it should be recalled that the volume of securities

is four times that of loans.
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Concluding Comments

The analyses performed here are a sample?ftai an infinite
number of possible scenarios. In this sense the uses of the
model go far beyond what has been shown here. The real output
of this work is the model itself and the analysis of part-
icular issues of interest. But as other questions are presented
by the bank's authorities those questions can be resolved

with the aid of the model.

It should be recognized on the other hand that the current
version of the model could be enriched considerably by further
disaggregation, in the loan claéses, in the sources of funds,
in the investment portfolio, in the number of financial,
‘physical and institutional constraints, and in the average
size of periods in the planning horizon. If necessary the
model could also be disaggregated by regions or agencies, but

this would considerably enlarge the size of the model.

The most important elements of the model are the loan
vectors. If .the model was to be improved, it should be in
the specification of loan classes with alternative levels of
loan supervision as this is an important determinant of loan
recovery. In fact,the benefits of insurance are so significant
in the model because insurance improves loan recovery and
reduces administration costs. Yet, at least part of these

benefits could be achieved through improved loan management.
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It should be kept in mind that insurance is justifiable only
if the long term benefits of it are greater than the GOOi to

the bank, the insurer and the farmer.
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End Notes

llt is assumed that the bank issues oaly oné loan. per
farmer.

2This elasticity of bank demand for loans actually reflects
the banks' marginal cost function of loan issuance (see Pomareda,
1982.a). It was calculated as the percentage change in loan
issuance divided by the percentage change in interest rates

(862;44—7855128)/782.128 = 5.11

which means that an increase of one percent in interest rates
on loans (e.g., from 9 to 10 percent per year) will increase
the bank's demand for loans by 5.11 percent.




CHAPTER VI

SUMMARY AND CONCLUSIONS
The objective of this study was to analyze the impact

of various policies on the growth of ADBs. The policies:

with which the study was concerned referred to the effect

of risk aversion in the management of funds, the requirement

of credit insurance on agricultural and livestock production
loans, the measurement of the bank's opportunity cost of ser-
ving small farmers, the portfolio adjustments resulting from
higher cost of funds and the withdrawal of government subsidies
and finally the effects of transforming a specialized lending

bank into one with multiple functions.

The institutional design of ADBs and the interest rate
policies for agriculture were discussed. Many ADBs are
specialized lending institutions and this limits their
financial intermediation capacity. Therxe are diverse views
about the justification of interest rate policies, but it is
well recognized that they introduce distortions in the rural
capital markets. Because of the clientele ADBs serve, they
face high operating costs. Therefore, low interest earnings
and high costs determine low net returns to the bank and

poor quality of service.

A generalized characteristic of ADBs is their poor loan

collection performance. This is due in part to agricultural

206
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risks. Agricultural insurance and credit insurance are proposed
as a means for stabilizing farm income, when its variability
originates on yield instability. The effectiveness of in-
surance in stabilizing farm income depends on the origin of
risks. Furthermore, even when income could be fully guaranteed

there could still be low loan repayment because of moral risk.

In order to evaluate the policies considered, a multi-
period linear programming model was constructed. The method.
used was based on portfolio theory and on earlier bank port-
folio models. The most interesting features of the model
are the integration of financial, institutional, and physical
constraints; the intertemporal linkages in assets ard liabilities
.portfolio; a very disaggregated loan portfolid with 26 classes
of loans; and a linearized measure of risk that captures
variance-covariance effects on the loan portfolio in each
period of the planning horizon. The model was applied to the
case of the ADP of Panama (ADBP) for a l0-year planning horizon.
Thq loan classes were defined on the basis of a survey of 900
loéns issued between 1974 and 198(0. The average size, expected
aqd actual recovery, and expected and actual maturity were est-

irated for each loan class.

The model was structured by 298 equations and 513 variables.
The model was tested for the appropriateness of the length of

‘the planning horizon and the sensitivity to the disgount rate.
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A ten year horizon Was sufficient to analyze policies that
do not modify the maturity structure of assets and liabilities.
The model solutions were sensitive to the discount rate, which
means that this model can be applied to financial institutions
with varying degrees of ownership and hence different strategies
for distribution of earnings at the end of each planning

period.

The main conclusions of the study were the following:

i) 1Increased risk aversion provided a more stable growth
of the bank, because, although total utility decreased, it can
be expected with more certainty. Increased risk aversion
would become more important as financial support from the

_government and soft international loans diminish.

ii) Agricultural credit insurance provides direct bemefits
for an ADB through higher average recovery, decreased variations
of recovery over time, reduced administration and collection
costs. These benefits increase as production risk becomes
a more important factor in loan recovery . Credit insurance
allows for reduction of costs and increase of earnings, both
of which allow a faster growth of credit. Credit insurance
provides the largest benefits when issuing large loans in the

case of the ADBP, but this can not be generalized to other banks.

iii) Serving small farmers increased the bank's operatinqg

costs, but the net effect on slowing bank growth was mitigated
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by the fact that small loans are less risky AndAtgat thﬁy

have shorter actual duration than medium and l;fgevloanh;;
Their inclusion on bank portfolios should be considéred on

the basis of cost, return, and risk characteristics. All
these factors could vary from crop to crop for the same size

of loan.

iv) Increased cost of borrowings from commercial domestic
and international banks imposes a severe constraint for the
growth of specialized ADBs,if they do not increase interest
rates on loans issued. These increased costs could be
afforded with government subsidies, but as the latter diminish,
those banks that do not adjust their spreads will tend to

disappear.

v) Moving a bank from specialized lending to multiple
functions will require significant changes in institutional
design and management, but it may be the only way for ADBs
to exist when international soft loans and subsidies are no
longer available. However, even in this case ADBs will need
to increase interest rates on issued loans. But they could
also in this case maintain separate portfolios for development

ariented (low interest rate) loans and commercial loans.

These conclusions pertain to the main findings of this

study. They can not be generalized to all ADBs yet they
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delineate issues for further research in ADBs in the developing
countries and even in some developed countries where' insti-
tutional design and interest rate policies fall within the

general framework presented here.



CHAPTER VII |
RECOMMENDATIONS
This study has derived several conclusions, not only
frum an empirical analysis of Panama's ADB, but also from the
general review of bibliggraphy and analysis of financial
policies, design, and performance of ADBs. On this basis the
study offers a set of recommendations of direct relevance for

the ADBP, but also of interest for ADBs in general.

Because the specialized nature of ADBs inhibits them
from playing a more meaningful role in the supply of agri-
cultural credit, ADBs are well advised to diversify their
functions. This would allow ADBs to afford the withdrawal
of government subsidies and the expected relative smaller
contribution of international development financial agencies.
However, diversification would imply charging higher rates on
loans in order to maintain a positive spread as the
attraction of savings deposits will be possible only at
competitive rates. The banks should, however, explore the
possibility of maintaining loan portfolios with different
rates to the extent that the banks (or the government) wish

to continue favoring particular groups.

As an overall strategy, increasing interest rates to agri-
culture should be considered. This policy could attract more

funds for investment in agriculture and it is not likely to
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to create a lasting decrease in the demand for agricultural
credit by farmers. The shift towards rates more consistent
with inflation and structure of the countries' capital markets
should allow an increase in the immediate and long term
availability of credit and it would allow the banks to offer

a service of better quality.

ADBs that so far have been primarily government owned
should be given more financial freedom. The above will allow
them to take a more professional attitude towards management
and hence, enforce loan selection supervision and prosecution
that is not distorted by political maneuvers. Coupled with
the above must be the awareness of dependence on self performance

rather than bargaining ability to obtain government funds.

It has been shown that credit insurance can provide
important benefits for an ADB. However, to the extent that
loan defaults are due only partially to production risks,
caution must be exercised in the creation of credit insurance
programs, as these are not a substitute for better bank
management. Furthermore, credit insurance should be favored
only when the costs of insurance do not exceed the direct
immediate and spillover long term effects of increased loan
recovery. Insurers should also be given financial freedom to
avoid indemnities made for political reasons which could be

to costly to the insurer.
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Credit to small farmers imposes an important cost to
a bank in terms of the number of clients to be served. But
the decisions about inclusion of small loans in bank port-
folios should be based not only in terms of operating costs,
but on the risk of recovery and maturity of the loans.
It is necessary to c‘onsiderthese factors because if in fact
small loans are not cost efficient, they may be less risky and
they could have shorter maturities. Hence, on the aggregate

some small loans may be prefered to large loans.

As far as management, ADBs have much to gain from the use
of analytical tools, operations research methods and statistical

analysis of their own experience. In this regard, this study

. has shown that the analysis of data and the use of a math-

ematical model with that data is an important element to
highlight the existence of problems. Furthermore, the models
offer thé chance for systematic thinking and certainly offer

a guide for policy analysis. The use of the analytical tools
among development banks makes sense to the extent that the bank
authorities want to rely on professional advice to evaluate

the financial cost of political decisions.
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1977 2020 8.00 2060 6.C0 6.00 60.00 .5 6.40 1723 -18
1978 2000 10.00 2081 6.00 6.00 81.00 .678 8.64 1759 18
1079 1000 10.00 1031 6.00 6.00 31,00 .517 6.62 1726 -15
1980 1531 11.0C 1611 3.40 $.60 81.00 945 12.10 1815 73
& 1619 9.00 1704 5.91 12.80 €6.00 .590 7.56 1741 -
iri1
197y
1978
1076
1077 -
1978 150 9.00 187 6.00 6,00 7.0C .17 2,50 w8 R
1979 #33 9.00 ung “.€7 4.00 15.0¢ .866 5020 ) 2
1880 660 9.50 612 4.50 3.5¢C 12.00 573 2,69 woo -3
* 394 9.17 %03 5.06 4.50 12.40 .738 3.33 uni
1T12
197
197¢
177w
1,77 -
NIV 1.0 12.00 1571 5.5V L ou ED v 987 4.%7 157U 3
13575 1. 0 ic.cc 100y 5,00 5. 90 au, e .48 4,25 1655w
193¢ 2299 10.50 2308 7.0t w.L0 €5, 0u 659 3.18 1648 -13
% 1541 10.63 1688 5.67 §.83 .820 .. 00 160 -

61.04
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Amunt Intevest  Amountt Spectad  Aotanl -t Morshly Tead M) Wterity R
Disbweed Rate Collectad Duretion Duretion Interest k1w _f interest Rate of BErtevest t ‘t
m2
197 s02 8.09 538 5.27 12.73 33,00 .516 §.0u $36 3
197§ 77 8.28 772 6.00 6.50 25.00 . 818 6.02 $3% 2
1976 19 s.87 58 11.00 26.87 36.00 .218 2.98 s18  -18
1977 290 8.2 313 5.1y 12.57 23.00 .631 7.38 su2 ]

. 1078 %37 8.98 (1Y 6.11 7.89 17.00 L4983 $.77 $34 1
%79 401 9.00 495 u.63 8.7 14.00 .299 : 3.49 $23 -10
3960 3 10.00 481 $.62 5.87 18.00 .662 _ 7.7% sus 10

& @6 .78 530 §.22 11.70 24.00 .76 §.57 A 533 -

- e ; T ; -

yeo2

W74 2789 0.33 2881 6.33 7.67 121.00 ,§72 $.70 2481 - 3
1975 2mm 8.91 2569 7.54 12,73 178.00 .58$ $.83 244u (]
076 12600 0.00 1731 6.00 10.56 87.00 .501 8. 99 2468 -20
"7 2278 9.80 2398 6.00 9.25 113.00 .537 $.36 2472 -12

| W78 L LI 9.00 2033 6.00 17.00 190.00 .606 $.08 2520 36

"9 2900 10.20 Inu1 5.00 6.%0 u7.00 .216 2.18 2397 -87
2000 2326 10.67 2860 5.22 6.11 135.00 .950 .86 2569 85
2378 .37 2500 6.01 9,96 359.00 .567 $.65 26484 -

CFo1

2974 (7] 8.00 522 8.u7 15,74 33.00 458 $.76 518 - §
1975 01 s.00 $1s  10.12 11,81 23.00 .u0s $.09 515 - &
976 566 5.00 612 13.50 19.75 %7.00 .420 5.28 $16 - 7
1677 »12 8.18 436 11.87 10.86 24.00 .536 6.74 528 0
1978 (3] 8.7 599 11,14 12.00 46.00 .693 8.72 533 10
1979 300 9.09 317 10.91 9.73 17.00 .582 7.32 526
1980 630 10.29 669 9.00 9.20 39.00 .673 8.47 $31 (]

= ' 80 8.59 S2u 10.81 12,58 33.00 .538 §.77 523 -
cre2

1874 2811 8.00 3001 10.21 17.50 189,00 .38u 4.0 2564 -4€
1975 2848 8.00 3062 10.00 18.33 216.00 Lulk 5.18 2574 -26
1976 1806 8.00 1907 11.33 15.00 101.00 .373 %.67 2561 -89
1977 3224 8.50 3318 7.00 5.50 94%.00 530 6.62 2609 - 1
197¢ 2097 9.87 2254 14,00 14,00 157.060 1Y 6.69 2611 3
2079 1906 30.37 2036 12.12 10.0C 130.00 .682 8.:3 2656 88

| 1980 2439 11.37 2583 9.00 7.2% 14" an .81y 10.18 2696 86
x 2447 9.13 5T 10.52 12.51 “ - ne .533 6.67 2610 -

| Lvo1

[ 1974 700 8.00 017 $1.00 36,00 117.00. Y- 13,14 691 -20

| 1975 Y $.00° 1) 40.00  26.00 €1.00 .692 19.60 T3z 20

1976 $00 8.00 594 83,00  8.0C o4, 00 TS 10.83 677 -8

1977 700 9.00 761 8.10 16,00 61.00 .548 15,44 706 - 6

1378 510 12.00 581 16.00 22,90 62.00 Su3 5.3y 705 - 6

1979 s00 10.00 942 25.00 21,00 142,00 NI 23,94 787 88

1980 - - - - - - - - . -
x s1x - 9.7 on 1.3 2.9 93.00 .57 1. %0 713 -

- e o =t e e e—
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Bisduresd e Colletted Twetin Duration un.:-t xam.:n :‘: of LN
——— 7 =
Lvo2
$TY 1) 028 e 3878 $0.08 57.48 848,00 487 36.19 %37 -9
1978 1881 8.75 236 69.50 51,25 $33.00 .568 . 18.00 (% T3 S
1976 3e9e .71 %129 4y.29 %2.71 439,00 .278 8,24 %336 -337
1977 2080 9.00 2258 11.00 11,00 168,00 L 749 24,89 %381 248
1978 5400 10.67 6215 21.33 22.0¢ 727.00 .602 20.01 8786 59
1979 7000 - 12.00 0690 13.00 15.00 800,00 .68 22.7% 8e9s 162
1 ] - - < - - - - C - - -
d (_A 3908 .9.80 4s7% 37.36 33.24 586,00 .561 18.66 4733 -
Lvi2
wn
W7
0%
0w
;wre wis 12.e0 n887 23.00 13.00 472.00 .822 12.39 5858 b
b 24 ] 5683 12.17 6379 24,33 17.17 726.00 .7u8 11.28 $602 -28
2080 . '
& 0N - 12.08 5833 23.66 15.08 §99.00 .788 11.83 5630 -
¢TO01
W sn1 ¢. 00 $52 6.86 7.20 21.90 542 8.26 sss - 2
L 280. s.00 302 56.00 56,00 22.00 ,1u0 2.13 524 -38
1976 578 8.00 899 5.33 .8.33 21.00 . 209 $.93 43  -18
w7 ¥ 8.80 568 . 6.60 9.60 34.00 .663 20.10 585 (]
i97¢ %0 9.22 se1 13.22 9.89 41.00 .768 11./0 573 17
1079 567 19.60 $91 7.80 6.80 25.00 .648 9.87 S64 °
1900 560 10.80 $89 13.20 7.80 30.00 .687 10.47 567 11
& $13 8.97 540 15.87 15.24 28.00 .548 8.35 556 -
¢T02
1974 1806 8.00 2004 23.60 19.80 158 .00 423 5.66 2595  -u2
1978 1999 8.00 2170 6.8&C 21.60 171.00 . 396 5.30 2586 -S1
1976 2768 9.00 2850 5.00 6.00. 82 .00 4oy 6.61 2618 -1i®
1977 2679 9.00 2954 11 00 13.00 275.00 .788 10.56 2718 78
1978 2919 10.90 3283 18.12 16.50 343 .00 .712 9.53 2690 53
1979 1677 10.00 1793 7.00 8.33 €6 .00 472 .32 2611 -28
168C 326$ 19.00 3822 8.00 8.50 157,00 .566 7.58 2642 s
% 2858 9.26 263§ 11.36 13.39 179 .00 .550 7.3 2637 -
$T13
1974
1975
1976
1977
1778 8s5 10.09 902 5.u0 9.90 %7.00 .478 3.17 715 - 3
1,75 6ne 19.0¢ 671 5,00 6.00 77.00 .566 2.77 719 3
1480 . L6 2,00 582 S.z. 5.00 it e . 602 C 4,01 721 2
¥ 693 .87, 738 5.08 $.87 28 .00 NG 3.85 71%

m s t——— v
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Intewant

Ampont

Actual Nt

A1 eturity

Amrat "ty
Dishuresd Rate  (ollected Durution Duraticn Interest Rate of Imtmrwet fwte of Interest Ft Ce

¢T12

‘tom

109

"

5007

wee (1Y 10.00 S197 5.00 .33 210.00 .§05 .7 se6s 13

9% 3210 10.43 3435 5.29 13,00 225.00 .539 4.7 3879 .

1900 2913 s.78 3001 5.a4 5.22 88.00 .579 5.12 3892 11

] 3703 10.07 3878 5.24 8.85 174 .00 .561 %.79 3879 -
RAO3

1000

1978 28538 8.00 29421 11.50 15.50 882 .00 .199 2.7 37289 -671

112, ] 6438 8.00 57500 30.00 8,00 1062.00 ,235 3.2 37431 490

] ’ .

wre %1581 8.20 43435 8.00 22,80 1874 .00 .198 2.73 37246  -698

1978 397 §.00 98322 13.00 16.67 3925.00 .530 7.31 39906 988

1000 10344 10.00 10656 $.00 6.00 312.00 .508 6.94 38772  8sA

.z 36256 37087 .1 .388 ¥.59 37321

‘9.08
Y

13.7% 1611.00
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Appendlix B. Coding for the Linear Programming Model, BANK

The coding used to define rows and columns in the model
uses eight characters to define each vector, In the rows
section the name is preceded by an indication of the inequality
as follows:
indicates no restriction
indicates greater or equal (2)

indicates less or equal (&)

M 0 X

indicates équal (=)

The eight characters are interpreted as in the following

example for the fourth row:

1 A amortization

2-3 BF borrowed funds

4 .
3 . blank spaces
6 .

7-8 01 year of the model

In similar form in the case of the first column for example:

1 T Transfer activity
2-3 LR Loan Recovery
4-5 00 period of origin
13 . always blank

7-8 ., year of the model
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The coding is the following:

Block 1. Type of activity or row

Block 2.3 Name

O M ® 3 H O »P» W

loan

borrowing
amortization

cost

investment
transfer activity
restriction
balance equation

deposit

of activity and institution

Loans for:

RI rice

CO corn - sorghum

IT industrial tomatoes
VG vegetables

CF coffee

LV 1livestock

OT other

Investments on

BD

bonds
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Institutions

ID Interamerican Development Bank
WB World Bank

AI AID ‘

CB Commercial Banks

Financial variables

LR
LE
e
GS
OR
OE
OL
CD
SA
CH
IP
IC
IL
CP
LV
IN
NR
PN

=

loan recovery

leverage constraint

interest earnings (on loans)
gcvernment subsidy

other resources

operating expenses

outstanding loans

capital disbursements

savings

checking

number of insured loans

value of insured crops

value of insured livestock

crops loan constraints

livestock loan constraints

interest payments on borrowed funds
net returns

resources office staff requirements

vehicle requirements
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LT 1loan officer time

CT collection officer time

Block 4. Use of insurance

0 = No
1 = Yes

Block 5. Type of loan, bonds, saving and checking

Loans
1 = small ( $1000)
2 = medium ($100C - :10GO)
3 = large ( $100C0™)
Bonds
L}
1 maturing within . months

2 maturing in two ears

Checking
1 of average balance equal to $10000

2 of average balan - equal to $100000

Savings

1 of average balanre equal to $1000
2 of average balan : equal to $10000

3 of average balar + eaual to $100000

Blocks 4.5.Year of origin of funds

01, 02,...20
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Block 6. Blank (always)

Blocks 7.8. Year of destination or year of collection of funds

01, 02,...10
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