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A Linear Programming Analysis of
the Regulatory Response of Rural
Banks in the Philippines

Donald W. Larson, Severino B. Vergara, and Warren F. Lee

Abstract

The Philippine government through the
Central Bank has tried to influence the rural
banks' allocation of funds in favor of small
farmer loans through changes in regulatory
policy. A linear programming mode! was
deveioped to evaluate changes in the small
farm loan portfolio resulling from selected
regulatory changes. Results indicate that
neither seed funds to support supervised
credit programs nor preferential interest rates
on rediscounted funds for agricultural loans
increase the flow of credit to small farmers.
Such policies increase bank profits,
discourage banks from mobilizing local
deposits, and increase their dependence on
Central Bank rediscount funds.

Key words: Philippines, small-farmer credit,
rural banks, linear programming.
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An increase in the supply of institutional
credit to the agricultural sector, particularly
the food sector which is dominated by the
small farmers, has been one of the policy
objectives of the Philippine government to
achieve increased agricultural produrtivity
and more equitable income distributio
during the last two and a half decades. The
most well known of these programs is the
Masagana 99 (M99) program launched in
1973 to achieve self-sufficiency in ricc
production. M99 integrated under one
umbrella low cost production credit as a
vehicle for income translers to small rice
farmers, a fentilizer subsidy, price suppon,
technical assistance, and other agricultural
support services (Esguerra). In adilition, the
govermment, through the Central Bank (CB),
initiated the deveiopment of the rural
banking system. The CB provided
tremendous technical and financial suppon
to ensure the viability and success of the
rural banks. At the same time, it has tried to
influence the rural banks’ allocation of funds
in favor of small farmer loans through
changes in the regulatory policies. No
previous study has been conduclpd to
analyze the effects of those policies on the
allocative behavior of banks.

The objectives of the present study are: (3)
to determine the profit-maximizing level of
small farm loans of a representative rural
bank, given the available alternative assets,
intenal operating constraints, regulatory
policies of the CB, and other external
constraints, and (b) to evaluate the changes
in the sma!l farm loan portfolio of a
representative rural bank resulling.lrpm
changes in selected regulatory policies.
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The Analytical Approach of
the Study

Lincar programming (LP) is the analvtical
approach employed to achieve the ohjectives
of this study. The assumetion of profit
maximization for the bank and the linearity
of all the constraints facing the bank suggest
the suitability of the LP technique for the
present study. A multiperiod model is used
to avoid subaptimal decisions which might
result from a myopic view that ignores the
relevant aspects of the future. The bank is
assumed to have a one-year planning horizon
that is partitioned into 12 monthly planning
periods. The choice of the monthly planning
periads was dictated in large part by the facl
that rural banks are required by the CE to
submit monthly financial statements used to
determine compliance with the regulatory
constraints imposed on them, These
constraints are discussed in the next section
of this paper.

The general form of the LP model estimated
in this study is:

12
Maximize 7= X (ZrA,+ ICLL,+ FC)
t=1 i i

subjectto: R, (A, — L) =8,

where r=expected net profit during the
planning horizon.

r;=expecled net return on asset i,
C=expected cost of liability i

A, L, =average stock of asset i and
liability j, respectively, during
period t.

R,,=coelficient matrix for
individua! asset and liability
accounts associated with
constraints K at time t. (K=,
..... n;

n = number of constraints).

By=vec<r of stipulations
associated with constraints k
at time t.

FC,=fixed costs at time t.

As formulated ahove, the objective function
used is the maximization of the manthly
flows of net profit or income. This is
2quivalent to the maximization of the return
on stockholders’ equity (ROE) at the start of
the planning perind since it is assumed that
there is no capital expansion thirough the
sale of new shares of stock: i.c., reinvestment
of profits is the unly source of additinnal
capital in the model.

The model is not meant 1o accuritely
describe the detailed behavier of the banks;
nor is it intended to generate results needed
in the day-to-day decision making of the
bank managers Rather, it is an analysis of
the effects of changes in specific regulations
on the balance sheet choices of the banks,
This study attempts to simuiate the actions of
a bank manager who does not use
sophisticated models for choosing the
portlolio. Thus, it seems reasonable that a
model including only the kind of krowledge
and expeclations a manager might have
would be preferred over more compiicated
models.

While profit maximization is the goal
assumed i1 this study, it does not mean that
it is the only goal pursued by the firm. Bank
firms in fact, are assumed 1o have othor
gaals but witii profit maximization as the
dominant goal. In a sense, the other goals
act as constraints to profit maximization, A
liquidity goal and the maintenance of a
certain-level-of-risk goal are just some of the
other legitimate goals of the bank. This
recognition of multiple goals for the banking
firm has led some rescarchers to suggest a
gual or lexicographic programming approach
to study bank behavior (Keown ). The
difficulty with this approach is that it requires
specification of the priority-weighting
structure among the different goals identified
in the model, a task which could very well
form a scparate study in ilsell.

As Cchen and Hammer report, there are
altemnative choices for consideration in the
specification of the objective function to use
in a bank behavior model: (a) maximize the
value of the stockholder's cquity during the
final period of the planning horizon; (b)
maximize the present value of the net
income stream plus realized capital gains
(and losses) during the planning horizon;
and () maximize the nracont valivac ~f sn
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net income stream plus realized capital gains
(and losses) during the planning horizon'
plus the present value of the stockholdcrs'
equity during the final period of the planning
horizon. Obviously, these choices are more
appropriate [ct banks whose capital sloc.ks
are being tradod in the stock market, as in
the case of large commercial banks. Tlis is
not the case, however, for rural banks in the
Philippines. These banks are closely held
corparations and atthough the sale of new
stocks and stock transfers is allowed, these
transactions are regulated by the CB. In
practice, a majority of the stock transfers and
new stock sales are transacted among the
existing stockholders and their familiies.

In contrast to the above specifications of the
objective function which are in terms of
present value, the objective function for the
rural banks in our model is in terms of
current values. For a one-year planning
horizon the differences between discounted
and nondiscounted values wnuld be slight,
so that the use of nondiscounted values may
slightly overstate profits. Except for medium
and long-term loans which account for a very
small share of Philinpine rural bank loan
portlolios, all the asset activities in the model
have maturities of less than one year. Also,
interest income is assumed to be deducted
in advance for all loans. Hence, the problem
intreduced by not using present value
originates mainly from the dilferences in the
monthly repayment flows among the loan
variables.

The Constraints .a the LP / '
Model

The profit-maximizing goal of the bank js
restricted by three categories of constraints:
those imposed on it by the regulatory
authorities, the regulatory constraints; those
that are related to the market, the market
constraint; and a funds-availability constraint
used merely to specify t}at total uses of
funds equal tolal funds available.

Regulatory Constraint!
Reserve requirement. The required reserve

'The bank-premises ratio and the fumiture, fixture, and
equipment ratio were not included in the mode! but are
a part of the tofal assets. It was assumed that there will
be no purchase and sale of these assets during the
programming period.

is 14 percent for demand deposits and eight
percent for time and savings deposits. At
least 10 percent of the total required reserves
must be in the form of cash deposited with
the CB. The balance of the required reserves
may be held in the form of vault cash a.n(l/or
CB-supported securities. However, holding
securities eligible as reserves cannot exceed
18 percent of the total required reserves (cr
20 percent of the maximum 90 percent
allowable reserves held in the form of CB-
supported sccurities and/or vault cash).

Risk-to-asset ratio. By regulation, a rural
bank must maintain a risk-to-asset ratio of
not less than 10 percent. This ratio is
computed by dividing total assets less risk-
free asscts by capital funds. Risk-free assets
include cash on hand and d:e from banks,
CB-supported securities, loans secured by
deposits, bank premises, furnire, fixtures
and equipment, and supervised credit loans
covered by guarantee.

Operating capital ratio. The bank's
operating capital (cash on hand plus the
amounts due from the CB and from other
banks) must be less than or equal to 10
percent of total deposit liabilities (exclusive
of special deposits ). This requires that the
bank reduce its awn liquid assets to this
level before borrowing from the CB.

Past-due loan ratlo. The ratio of past-due
loans to the tota! loans outstandir= of ** -
bank cannot exceed 25 percent ir the bank is
to avail itself of the special rediscounting
privilege with the CB as well as other
privileges. Excluded from past-due
computation are loans covered by guarantee
and M-99 loans in litigation (since M-99
loans are most likely to be covered by
guarantce, guaranteed loans must be
excluded to avoid double counting.)

Rediscounting constraints. There are two
separate ceilings on the amount of loans that
rural banks can rediscount with the CB. The
ceiling depends on whether or not the loans
are supervised. For supervised lsans, the
rediscounting limit is 400 percent of net
worth plus 100 percent of monthly average
savings and time deposits (STD) during the
three months immediately * receding the date
of rediscount application. 1 tie corresponding
figures for nonsupervised loans are 200
percent of net worth plus 50 percent of

™~
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monthly average STD. All of the outstanding
balances of supervised loans can he
rediscouried with the CB, but only §0
percent of nonsupervised loans can be
discounted. Only loans with original
maturitics of less than one year are
rediscountable.

Market Constraints

Loans. In the context of rural financial
markets in the Phitippines, interest rate
ceilings on lnans are set by the CB and
typically these rates have been less than the
annual rate of inflation. The low, even
negative, real rates of interest on thuse loans
lead to an excess Ioan demand from
potential borrowers and credit rationing by
lenders (Adams ). Regulators attempt 1o
influence rural bank lending by changing the
spread between the fixed lending rate and
the bank’s cost of funds. In the maodel it is
assumed that the bank will not lend more
than is forecast in any loan category during
any period. This implies that there is no
incentive for banks 1o compete for loans in
general. However. for certain loans,
specifically those with low default risks,
some degree of ¢ apetition may be present
depending on the structure of the market.
Therefore, the forecast should be linked 10 a
certain level of loan risk. Beyond this
lorecast, the bank is restricied by risk
considerations from further lending, and
hence, will simply say "no” to paricular loan
requests. There is a real need to specify the
market limits on the loans in the mndel.
Since it is likely that net rates of return
among types of loans would differ, the model
operates such that, ceteris paribus, all the
available funds will be channeled into loans
offering the highest return. Loan demand
fnrecasts were based on the amounts granted
by the bank in the previous year with a 20
percent upward adjustment for the expected
rate of inflation and additional increases in
real loan demand.

Investments. Fxcept for equity investments,
there are no market constraints on the
amount of new investments a bank can make
during each period. It is assumed that the
supply of governmen: securities and money
market instruments is infinitely clastic. Equity
investments are regulated very strictly by the
CB and for our purpases they can e
assumed to be zero. Of course, the reduction

or sale of investment assets is constrained by
the initial amount availabe

Deposit variablas. As in the case of loans
the increase in deposit variables, is lisnited o,
the farecast levels during the period The
variables are iacasured an terms of net
monthly balance so there is no need to
include another st of variables 10 represent
withdrawals, new accounts, interest credits,
and so forth, in the medel Intenempegra)
relationships are of prine PO e &
multiperiod model since they express the
interdependence of variabies over time. This
is particularly true with respect to the
maturity of the accounts, and hence., the
assaciated liquidity flows. In addition e
maturity flows, an autonomous flow variable
is associated with each account at cach lime
period. When the flow is pusitive, the
account is accumulating: when the flow is
negative, the account is being depleted Asset
and liability flows are assumed tn take place
at constant rates during the period. Under
this assumption, purchases, sales, and
maturations of assets are presumed to occur
at constant rates during the period and
hence the rate of change in the stocks of the
balance sheet accounts themselves will be
constant over time. The advantage of this
assumption is that the average stock of an
account during a periexd can be defined
simply as the arithmetic mean of the initial
balance and the end-of-period balance.

Default risks on ecach loan are assumed to be
independent, and default risks across tvpes
of loans are also assumed independent.
Although this assumption may be somewhat
implausible for borrowers in the same
industry, it is necessary for the independence
of cocflicients and constraints in the maoxdel
Default risk on the bank's investment
portfolio, primarily national government
bonds and Central Bank Centificates of
Indebtedness, is assumed to be zero.

Determination and Selection
of Sample Banks

This study was limited to banks operating in
the Central Luzon region of the Philippines. A
large proportion of the small farmers in the
courilry are localed in this region, and it has
been a hotbed of social and political unrest
in the country. The economic plight of the
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small farmers in this region has consistently
been accornded top priority in the
government’s agricultural development
programs. Since the ana'ytical thrust of the
study is the identificaticn of changes in CB
policies nesded ta influence netal bank
credit allocation in favor of the small
farmers, the choice of this region as the
study area is logical.

A random sample of 15 rural banks was
included in the study. This constitutes over
10 percent of the rural bank pogalation in
the region (exclusive of those banks less
than three-years old). After distributing the
number of banks to be sampled among the
six pravinces in the region, in proportion to
the number of resal banks operating for more
than three years, the CB Agricultural Credit
Supervisors (ACS) were instrucied o select
randomly the banks to be included in the
sample. Because of the confidentiality of
bank information, the selection of sample
banks had to be done by the ACS assigned te
the region; however, the sample selection
was carefully designed and personally
supervised by the researcher. One condition
made in the sample sclection was that the
selecled banks should have assels of no
more than P30 million nor less than P4
million to prevent extremely small and large
banks from introducing significant bias in the
sampie.? Data needed for the LP mode! were
gathered through the use of a structured and
pretested questionnaire.

fn terms of total assets, the average size of
the 15 sample banks covered in the study
was P10,404.207 as of October 31, 1979
(table 1). The size varies from P4,194,084 to
P22,108,270 with a standard deviation of
P4,861.233. The banks are distributed with
eight banks above the average, seven below
it, and 10 of the 15 are within one standard
deviation of the mean. The average sample
bank has 84 percent of its total assets in
loans, 89 percent of which are agricultural.
Deposit liabilities constitute 38 percent of the
total liabilities (including capital) of the
average sample bank. Borrowings from the
CB account for 36 percent of the total
liabilities, almost 89 percent of which is in
the form of i~ discounting. The total capital

TThe exchange rate in October of 1979 was about P3.50
per US. dollar.

accounts of the average sample biank is
PLITLIRZ, about 11 percent of total assels,
The total capital account tor 11 of the 15
banks is within onc standard deviation of the
mean. More than 45 percent of the capital is
in common stacks and almaost 52 percent is
in undivided profits and surplus accounts.
Preferred stocks account for the batance.

Table 2 shows the expected net returns on
assets and the total cost of liabilities of tae
sample rural banks. incloding the estimated
administrative costs of different classes of
assets and liabilities and the risk of default
losses of different classces of assets. Small
supervised agricultural loans (SSL) have
administrative costs of 1.56 percent, followed
closely by small ordinary agricultural loans
(SOL), 1.54 percent. Large supervised (1S1.)
and large ordinary agricultural 1oans (LOAL)
involve much fower administrative costs, 0.98
pereent and 0.96 pereemt, respectively.
Medium- and long-tenn agricultural loans
(MLL) have the highest estimated default
risk, 4.3 percent, followed by SSL at 3.3
percent. The default risk associated with
each type of inan was based on the bank
management’s estimate of defi.ult, the type of
security required on loans, and an analysis of
past-due loans by type for each bank.

Results

The LP bank model was solved using the
average balance sheet conditions of the
sample banks as of October 31, 1979. Three
versions of the basic model were also solved
lo evaluate the impact of changes in the
regulatory policies. The first version
incorporated a parameterized increase of 50
percent over the original loan demands used
in the basic model 15 deal with the
uncertainties associated with the demand
forecasts.® The second version analyzed the
impact of the suspension of special time
deposils as a seed fund to support the
supervised credit program of the rural banks.
The third v2rsion examined how equalizing
the interest rales on reaiscount furds for
supervised agricultural loans and ordinary
agricultural foans (one parcent and three

TThe loan demand forecasts bai2 been parameterized in
such a way that they cover increases of 10 percent, 20
percent, 30 percent, 40 percent, and 50 percent over the
original. However, the solution values do not dilfer
much between 10 percent and 40 percent and hence
only the results for 50 percent are jresented.

~
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Table 1. The Average Balance Sheet Characteristics of the 15 Sample R
31, 1979, Central Luzon, the Philippines pie Rural Banks s of October

Assets
Cash and Due from Banks:
Cash on Hand (CH.)*

Due from CB (CCa) i lg"gg
Due from other banks (COBa) 687531

Loans and Discounts

Small supervised agricultural loans (SSLs) 2015608
Small ardinary agricuiture loan (SOL) 1028108
Farge supervised agriculture loan (LSla) 2.51 lv21l7
Large ordinary agriculture loan (LOAL) 18R7.502
Medium- and long-term agriculture loan (MLLy) .370'597
Commercial loan (COMo) 524302
Industrial Inan (INL») 249107
Other loan (Ol 164913
Less: Allowance for probable losses (211!1.4."-.’-;
Net Loans and Discounts 8.523.09
Investments;
CB Certificate of Indebtedness
reserve cligible (FRFS,) 56.4R6
nonreserve eligible (XRESo) RB9.527
Preferred stock redemption (PSRo) 8.110
Agrarian Refr.rm Credits {ARGCo) 35,881
Other Assets:
Bank premises (BPREM) 156.265
Furniture, fixtures, and equipment (FFE) 79.9!)0
Other bank assets (OBNA) )
Total Assets P 10,404.207
Liabilitics:
Reserve Deposits:
Demand deposits (DDy) 7.748
Savings deposits (SDo) 2327.666
Time deposits (TDy) 1.581.454
Nonreserve Deposits: ’
Special time deposits (STDa) 712204
Rarrin Guarantee Fund (BGFa) 21715
darrio Savings Fund (BSF,) 7R.7m
Special Savings Deposits (SSDCo) 95260
Bills Payable: o
Rediscounting:supervised (RFDa) 2,783.228
Rediscounting-ordinary (REDOo) 570.499
C5-1BRD (IBRD.) 6182
Other Bills Payable (OBIL)® 71018
Cther Liabilities (OLIAB,) 620,921
Capital Accounts (CAP) 1171787
Total Liabilities® P 10404207

Source: Vergara

"The subscnpt of zern (0) indicates that the figure opposite the balance sheet variable serves as the initial value of these variahles dunng
the first programming pennd

PRestructured borrowings from the CB
“The «a.t..ge rate in October of 1979 was about P35O0 per US. dollar
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percent, respectively) with that on consistent with the profit-maximizing goal of Table 3. Optimz! Sojutlon Values of the Structural V;
commercial and industrial loans (four the bank. The results «cannot be expected to and Three Alternative Versions, Centr:lml.uz:::.! :”Il:;:l;:ll::-.n :;;f) Rural Bank LP Model
percent), alfected the allocation of funds correspond exactly with the actual balance
among dilferent types of loans. Duc to the sheet compuasition of the rural banks Verslon No. | Versina Na. 2 Verslon Nn. 3
size and complexity ol the model, table 3 operating under real world conditions; B A 50X Increase Fliminetion of Sprcial  Fauallration of nterrst
contains results only for selec’ed variables however, the substantive results from the v . BuscMode! ____ lnlnanDemand Thme Depraht Seed Fund Ratrs nn Rediacount Fade
pertinent to this study, and only ycar-cnd mudel and their implications are plausible tried 12 ol  Prrod 12 Totl  Prriod 12 Total  Pertod 17 Touad
balances or total yearly results are inciuded. under real world conditions. e e [T e —
Monthly and ycarly results were calculated ccB 8075 2174
for a total of 65 variables (Vergara). A gross profit of P422,220 was obtained from COB - 23986 7834 7834 1.000.7
the basic maxdel. Adjusting this for the other SSIC 5 .
. e i : » 145.5 2182 3179 1455 21976 1455
Al the results from the basic mexdel are as operating expenses and other income Ss1. 19197 26M.1 10003 ' 1919
expected, given the constraints imposed and throughout the 12 progranuning peerieds soLe 674 11807 o0 1.771.0 T674 L1sn7 "’ ‘I;);I 11807
the relative returns and costs of the various resulted in actual net prolit (P) of P213,177 SOL 1,003.5 14419 ) 1.003.5 T 1 (,(;-;5 A
assct and lizbility variables. They are also (table 3). This represents the sum of all the ISLC 196.1 34366 2042 51549 191 34366 1961 34365
LSL 28542 40105 28512 28542
L 1289 22591 1934 33887 1289 22591 1289 2289
Table 2. The Fxpected Net Returna on Asacts and the Total Costa of Liabilitica of the Sample 1OAL 2065.1 29257 2065 | 2065 1 -
Rural Banks, Central Luzon, tae Philippines, November 1979-October 1980 MlLC 397 476.6 197 A76.6 n7 4766 397 4766
Nominal Service  Administrative Risk oi Net Return® MLL 8472 f472 8472 84172
Retumn Charge Cost* Default Loss (Total Cost) COMIC 815 9786 815 9786 815 9786 RIS 9786
ltems* (1) (2) ) “4) (5) COML 6085 6085 607.1 608S
JE— INLC 16.1 5534 46.1 5534 46.1 553.4 461 5534
Percent per annum INL 1299 1299 299 A 553
Assels o Y o ¢ o -
ssl. 1071 200 156 332 183 oL R o5 MRS WS 3459
LsL 1071 200 2 285 884 XRESC lLe 34 3 2121
SoL 107i 300 1.54 238 979 XRES e 434 6510
LOAL 10.71 3.00 96 279 2.96 ER - . s
MLL 12.50 300 191 436 923 ARFS 56.5 56.5 56.5 565
COML 1071 300 247 an 810 sng 997.0 112000 49 %70
INL 1071 300 152 68 1151 -SD 344 3554 14 355.4 314 3554 344 R84
oL 1071 3.00 00 Rix] 1277 2,683.0 2,683.0 26830 26830
CcCB 30 000 0.00 000 3.00 ™mC 747 S124 747 S124 17 5124 747 5124
XRES 30 0.00 0.00 0.00 100 TD 12261 1.226.1 1.226.1 1.226.1
ERES ;0320 000 0.00 000 1023 %;’C 07 07 07 07
PSR 10.32 0.00 0.00 0.00 10.23 S 75 75 82 15
ARC 1032 0.00 0.00 0.00 10.23 BSF 788 788 788 738
Liabilities SS0C 1S7.1 2357 157.1 157.1
SREDSC 23521 35276 2,052.1 21433
sD 9.50 1.00 10.50 SREDS 4 A
™ 1350 59 14.09 LREDSC 13165 19748
STD 300 25 325 LREDS 32405 48607 32405 31189
BGF 950 141 1091 v 20007 30011
. . - SREDOC 425.7 10166 511.9
BSF 0.50 46 9.96 SREDO
1354 6111
SSDC 00 127 127
REDS 10 35 135 LREDOC 6127 14884 9982 7768
REDO e 9 399 LREDO 571 655.1
iBRD 9.0 58 958 CREDOC 167.9 260.9 2567 2609
OBIL 00 153 153 IREDOC 718 1199 1814 1476
OUAB 0.0 20 20 IBRNDC 353 423.7 353 4237 53 4237 5.3 4217
IRRD 569.9 569.0 5690 569.0
Source: Vergara OLIABC 419 4046 120 420 429 4046
*See tabie 1 for 8 definition of the variables OUIAB 10255 10255 10255 10255 '
NOnty direct cots were included in estimating the sdministrative costs of the balance sheet items in the modet This includes sal. s ul M7 516.8 3.7 3947
and comp i D and titigation and asset acquisi P These exp weie aliocated in proportion i the time APL 3874 380.4 286.7 237'4
spent by bank personnel on each of the classes of assets and liabilitics. Depreciation and overhead costs are treated as lixed costs 'n P 16.6 213.1 373 3638 15.7 178.6 9-
the raoded. The laner affect the size of the Joan portlolic but not its composition. CAP ! 9 g R - . . 1S54 157.7
s 384. 1536.1 1.350.4 13295
“Net return on asset equals (1 ¢ 2) - (3 ¢ 4) and sotal cost o liability equals 1 ¢ 3. So v
“The computed average rake of return on securities is 9875 percent per annum. Since the return is tax-exer ipt and the average bank is 'S:r::le 4?::““““" X

at a 431 percent tax bracket. the bejore-tax return equals 104 percent.
“The rediscount interest rate on commercial and industrial papers is four percent per year.
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perind nct ¢ wfits and translates into an
optimal returr: on equity (ROE) to
stockholders of 16.68 percent. The average
ROE for the 15 rural banks was 22 percent in
the previous year.

The model solution values for the liquid
asset variables—cash on hand (COH, due
from Central Bank (CCB), and due from
other banks (COB)—remazined relatively
constant threughout the year at P783,374. The
liquid assets represent exactly 20 percent of
the deposit liabilities with required
reserves—savings deposits (SD), time
deposits (TD), and demand deposits (DD).
This percentage exactly matches the
recommended primary reserves ratio of 20
percent that was imposed on the model. An
optimal total year-end loan portfolio
amounting to P9,970.253 was generated by
the model (table 3). This repiesents the sum
of the twelfth period solution values ol the
outstanding loan variables: £SL, SOL, ISL,
LOAL, MLL, COML, INL, and OL Shori-term
agriculiural loans, SSL. SOL, LSL. and LOAL
account for 79 percent of the portfolio. Small
farm loans, SSL and SOL. constituted 29
percent of the portfolio.

New loans granteq, SSLC, SOLC, LSLC, LOLC,
MLLC, COMLC, INLC, and OLC, throughout
the 12 programming periods summed to
P11,729.642. This exzceds the tota! loan
portfolio oulstanding at the end of the final
pericd since the iatter is already net of
matured loans that were repaid. More than 31
percent of the new loans granted are in small
fa=m loans (SSLC and SOLC). For ali loan
ctasses, the levels of new loans arc at the
market limits. As long as the net revenue on
loans is higher than the cost of funds, rural
banks will maximize their profits by grantiag
loans up to the market limits as long as
funds are not limiing. As the results indicate,
the availability of funds is not an elfective
constraint on lending.

The outstanding year-end investment
portfolio equalled P1,005,135, inclusive of the
investment in yreierred s -ck redemption of
P8.110 wkich was assumed constant during
the programming periods. The increas in
the investment portfolio originates solely
from increases in the investments in Agrarian
Reform Credits (ARC).* Starting with an
initial level of only P383,711 during the first
period, this type of investment rose to

P397.025 at the end of the final erind.

An optimal mix of current liabililies heavily
concentrat>d in CB rediscount borrowings
(P5.592,628 in rediscounted supervised
agricullural loans, SRENSC plus LREDSC, and
P1,280,053 in rediscounted oramary loans,
SREDOC plus IREDOC pins CREDOC plus
IREDCC) was generated by the basic nudel.
These rediscount funds account for almost
59 percent of the total loans granted
throughout the 12 periods. There was a net
increase of oniy 355,358 in savings deposits
(SDC) which was almast exactly ofiset by a
decrease in time deposits. New time deposits
(TDC) totalled P512,38G but this was
exceedad by the niaturation of the oid tizae
deposits outstarding at the begiuning of the
first period. Since time deposits are the most
expensive source of funds in the model and,
except for other liabilities (OLIAB),
rediscounting of supervised loans is the least
expensive, these results were expected.

‘these results suggest that rural banks are
highly dependent upon CB funds and that
they cannot be expected to mobhilize fuads in
iural areas as long as cheaper sources of
funds are available from rediscount lines
from the CB. However, time deposits could
be attraclive as a source of funds for
investments if the spread between investment
returns and time deposits were atlractive.
Since the spread is negative at current levels,
relzxing the interest rate ceilings on
agricultural loans would be a logicZ! way to
increase the spread and the incentive to
mobilize suck funds.

The Models

Version 1 (Basic Mod®l): incrzase in
loan demard forecast of 50 percent. In
this version, it is assumed that excess
demand may exist only in the case of short-
term agricultural loans. Since an exact
measure of the excess demand is not
possible, the loan demand forecast used in
the basiz model was parameterized in 10
perceat intervals 1o a maximum of 50 percent

“In the Philigpines all banking institutions are required
to maintain at least 25 percent of the loan porlolio in
agricultural loans. At least ten of the 25 percent should
be loans tn small farmer beneficizries of the agrarian
reform program. The banks are given the option to mect
this requirement by purchasing ARC secucities from the
CB.

[} : 1] \g\
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above the base loan demand. The optimal
solution indicates that the net profit (P)
increased to P36G3.800 with » 50 percent
increase in loan demand. The only liabilitics
that change are the rediscounting variabics
(table 3). The increases in loan demands
have been met solely from increases in
rediscounting which is not unexpected since
rediscount funds are the lowest cost source
of funds and they are not yet at their upper
limit. Evidently. without the market
restrictions on loan demand, the prolit and
ROE will increase to an unrealistically high
level that will be constrained ultiinately only
by the available funds. The bank's portfolio
specializes in loan types that have the
highest net return. This illustrates hovs the
profit contribution of a cheap rediscounting
policy is so directly linked to, and
constrained by, the demand for loans.

A profit-maximizing bank will arbitrage
indeiinitely, granting rediscountable loans,
rediscounting them, and using the proceeds
to make further loans until the limits on
rediscount funds are reached. This, of
cour.e, assumes that the net return on
rediscountable loans is invariant with the
volume of loans supplied and that it is
higher than the rate of discount. Since the
nominal rate of retum and the administrative
costs are assumed constant, this is
equivalent to assuming that the default risk
on loans is also invariant with the supply of
loans: however, a positive correlation exists
between risk and the supply of loans. As the
risk increases 1o the point where the
estimated net return on rediscountable loans
becomes equal to or less than the rate of
discount, the optimal supply of
rediscountable loans will be determined.
Which of the alternative loan demand
forecasts corresponds to this optimum is
extremely difficult to determine.

Version 2: suspension of special time
deposits (STD) as a “seed fund” to
support the supervised cedit program
of the rural banks. To cnable the banks to
maximize their participation in the CB-
spansored supervised credit program, the CB
has also been providing the rural banks with
a sced fund in the form of a three-month STD
at an annual interest of three percent. This
sced fund is to augment the bank’s own
liquid funds at the start of the season of the
program and thus enable it to accommodate

as many borrowers as possible whose loans
can be rediscounted later with the CB 1o
accommedate fture bharrowers, Ouiter clearly,
the overall profitability of rediscounting 1o
the rural hank is limited by the amount of
initial funds it has. In the extreme case
where the initial fund is zero, the bank will
gain nothing from rediscounting as it wilt et
be able to generate new loans to rediscount
later.

The results from a madel without the STD as
a source of funds show that new loans
granted during the first period suffered the
most. Considering all the periods, the
increase in new time deposits remains the
same as in the original model, which
suggests that banks do not mobilize new
funds to replace STD. Also, the overall effect
on the amount of funds allocated to ARC is
only P2 thousand less in this model than in
the basic modetl (table 3). Net profit (P)
over the periods is P178.600, compared to
P213.177 for the basic mode!. This profit
reductior of P31.874 when relaed to the
average monthly STD balance of 0262,653 in
the basic mndel implies a 12.14 percent
reiurn for the use of STD. Aud. this
represents the maximum return that the
banks could offer for funds to replace the

Vers.on 3: equalization of the Interesat
rates on various rediscount funds.
Currently, on supervised agricultural loans,
the irterest rate on r discount funds is set at
one parcent compared to three percent on
ordinary agricuitural loans and four percent
on commercial and industrial loans, The
objective of interest ratc differentiation is to
increase the profitability of supernvised
agricultural loans relative to other loans and
thus induce the rural banks 1o allucate more
of their funds to supenvised loans. However,
as discussed carlier, as long as the costs of
funds needed 1o finance the various hpes of
loans are less than the net rates of returns on
loans, differences in the profitabilitv of loans
arc irrelevant since availability of funds is noy
an clfeclive constraint. Only the market
constraints effectively limit the allocation of
funds among the various types of loans
Further reductions in the costs of funds will
have no effect on allocation of funds as long
s the market constraints remain effective,
Conversely, the costs of funds could he
increased without affecting the allocation of
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funds among the various types of loans as
long as they are below the net retum on
certain types of loans.

As an empirica! test of the above, the basic
nuxel was mexlified by equalizing the
interest rates on rediscount funds with the
rate on commercial and industria! loans as
the basis. As expected, the allocation of
funds among the different types of loans
remains constant. Among the asset variables,
only ARC and CCD were affected. The
intertemporatl allocation of funds to ARC
changed for some periods but the overall
amount of funds allocated did not change.
There was, however, a reduction in the
amount of liquid assets, CCBt, held by the
bank. Among the liability items, only the
rediscount funds were affected. There was a
decrease in supervised rediscounting—
SREDSCt and LREDSCt—and an increase in
ordinary rediscounting—LREDOCt, SREDOCH,
CREDGCH, and IREDOC!. Again this is

consistent with profit-maximizing behavior
since as the interest rates are cqualized, the
“price ratio” moves in favor of ordinary
rediscounts. The equalization of discount
rates resulted in a profit reduction to
P157,700 (table 3). In a counterfactual sense,
the profit reduction from the base mexdel to
this mode! represents the amount by which
profit would be increased through a policy of
preferential rediscount rates for agricultural
loans. As evidenced by the results, however,
this policy could not be expecied o lead to
an increase in agricultural loans unless the
demand for loans increascs.

Conclusions and Implications

The Philippine government, through the
Central Bank (CB), initiated the rural
banking system and has tried to increase
allocation of loans to small farmers through
changes in regulatory policy. A multiperiod
linear programming model of a
representalive rural bank is developed to

Table 4. Definltlon of Selected Structural Variables In the Rural Bank LP Model, Central Luzon,

Philippines, 1979-1980

CCB,: due from Central Bank in period t

DCCB,, ICCB;: the decrease and the increase, respectively, in CCB

COB;: due from other banks in period t

SSLC,. SSL;: (new) supervised small agricultural loans granted and outstanding. respectively
SOL(f'. SOL: (new) small ordinary agricultural loans granted and outstanding, respectively

LSLC,. LSL,: (new) large supervised agricultural loans granted and outstanding, respectively
LOLC,, LOAL: (new) large ordinary agricultural loans granted and outstanding. respectively
MLLC, MLL: (new) medium and long-term agricultural Ioans granted and outstanding,

respectively

COMLC,, COML,: (new) commercial loans granted and outstanding, respectively

INLC,, INL;: (new) industrial loans granted and outstanding, respectively

OLC, OL;: (new) other loans granted and outstanding. respectively

XRFﬁC,_ XRES,: (new) nonreserve eligible securities purchased and outstanding. respeclively
ERESC, ERES,: (new) reserve-eligible securities purchased and outstanding, respectively
ARCC,, ARC,: (new) “agrarian reformn credits” securities purchased and outstanding, respectively
SDC,. SD;: (new) savings deposils and savings deposits outstanding, respectively

TDC,, TD;: (new) time deposits and time deposits outstanding. respectively

m,. STD,: (new) special time deposits and special time deposits outstanding. respectively
BGFC,, BGF,: decrease in Barrio Guarantee Fund (BGF) and BGF outstanding, respectively
BSFC,, BSF, increase in Barmio Savings Funa (BSF) and BSF outstanding, respectively

SSDC;: special savings deposits outstanding

SREDSC,: SSLC, rediscounted in period t and become available in period t + 1
LREDSC . LSLC, rediscounted in period t and become available in period t + |

SREDOC, LR

. CREDOC, IREDOC; SOLC, LOLC, COMLC, and INLC, rediscounted,

respectively, in period t and become available in period t ¢ 1
SREDS,, LREDS, SREDO, CREDO,. IREDO, the end-ol-period balances of different types of rediscount

borrowings (1=2, ..., 12)

IBRDC,, IBRD,: (new) IBRD and 1BRD outstanding, respectively
OLIABC,, OLIAB,: (new) other liabilities and otber liabilities outstanding. respectively

Ul; uneamed interest income for each period

APL,: aliowance lor probable losses for each period

P;: net profit/income from loans and investments for each period

CAP;: capital accounts outstanding for each period

=

Luaron, Vergara, and Lee 39

evaluate the profit-maxirizing level of small
farm loans given the available alternative
assels, and 1o evaloate the impact of selected
regulatory changes on small farm lending
and rural bank profitability.

Results from the base model are as expected,
given the canstrainis imposed and the
relative returns and costs of the various asset
and liability variables. A net profit of
P213,177 (16.7 percent return on
stockholders equity) was obtained from the
base model. An optimal year-end portfolio of
11,970,253 was gencrated by the model.
Short-term agricultural loans account for 79
percent of the portfolio with 29 percent in
small farm loans. For all loan classes, the
level of new loans is at the market limits. As
long as the net revenuc on loans is higher
than the cost of funds, rural banks will
maximize profits by granting loans up to the
market limits as long as funds are not
limiting. The optimal mix of current liabilities
is heavily concentrated (59 percent) in
rediscounted agricultural and ordinary loans
from the CB. Time and savings deposits are
relatively unimportant as a source of funds in
the model because they are the most
cxpensive while rediscounted supervised
loans are the cheapest. Rural banks are
highly dependent upon CB funds and cannot
be expected to mobilize deposits in rural
areas as long as cheaper rediscount lines are
available.

A 50 percent increase in the loan demand
forecast increascs the net profit of rural
banks to P363.800. The increase in loan
demand is met solely from increased
rediscounting, which is not unexpected since
rediscount funds are the lowest cost source
of funds. A prolit-maximizing bank will
arbitrage indcfinitely, granting rediscountable
loans, rediscounting them and make more
loans until the funds are exhausted.

Suspension of the “seed fund™ causes a
reduction uf lending to small farmers and a
reduction of banks’ profits to P178,600. The
results also chow that banks do not mobilize
new funds from time and savings deposits to
replace the loss of STD. Concessional
discounting policies from the CB appear to
discourage banks from mobilizing local
deposits.

Equalizing the interest rates on all loans
reduces profits to P157,700 but does not

change the allocation of funds among the
various types of loans. As long as the cost of
funds is Tess than thee nct rate of retarn on
loans, differences in the profitatulity of loans
are irrelevant since availability of funds s not
an clfective constraint. Only narket
constraints including risk considerations,
effectively timit the allocation of funds
among the various types of loans, As
cvidenced by the results, preferential interest
rates increasc the profitability of rural bank
lending but cannot be expected to increase
the flow of Tunds 1o small farmers unliss
their loan demand increases.

This confirms Adams’s analvsis that rational
bankers will merely substitute cheap
rediscount funds for mare expensive local
deposits. A piecemeal policy approach to
financial reform will not likely be adequate
and may cnly Icad to unintended
conscquences such as increased bank profits
with little or no increase in small farmer
credit.
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