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A Linear Programming Analysis ofthe 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 model was 
developed to evaluate changes in the small 
farm loan portfolio resulting 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: Pilippines, 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 pol;cy 
objectives of the Philippine government to 
achieve increased agricultural produ'-tivity 
and more equitable income distributioi 
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 rice 
production. M99 integrated under one 
umbrella low cost production credit as avehicle for income transfers to small rice 

farmers, a fertilizer subsidy, price support, 
technical assistance, and other agricultural 
support services (Esguerra). In addition, the 
government through the Central Bank (CB). 
initiated the development of the rural 
banking system. The CB provided
tremendous technical and financial support 
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 conducted to 
analyze the effects of those policies on the 
allocative behavior of banks. 

The objectives of the present study are: (a) 
to determ ine the piofit-maximizing level of 

small farm loans of a representative rural 
bank, given the available alternative assets, 
inte-nal operating constraints, regulatory
policies of the CB. and other external 
constraints, and (b) to evaluate the changes 
in the small farm loan portfolio of athtsnail 

representative rural bank resulting from 
changes in selected regulatory policies, 

The Analytical Approach of
the Study
Unear programming (I.P)is the analytical
approach employed to achieve the objectives 

of this study. The assum,:;on of profit
maximization for the bank and tile linearity 
of all the constraints facing the bank suggest 
the suitability of the LP technique for thepresent study. A mulliperiod model isused 

to avoid sub iptimal 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 

periods was dictated in large part by the fact 
that rural banks are required by the C[ 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 7r= 2: (Y"r,A, (,11..4,+ FC,) 

( • 

subject to: Il, (A,, - t., ) :5 0, 

where 7r=expected net profit during the 

ri=expected net return on asset i. 


=expected cost of liability j.firm 

A, La=average stock of asset i and 

liability j, respectively, during 
periodspecification 


R,=coefficient matrix for 
individual asset and liability 
i n tsassetiatd wit 

accounts associated with 
constraints K at time I. (K = 1, 

n: 
n = number of constraints), 

f-vecrrof stipulationsan k
associated with Constraints k 
at time 

FC,=fixed costs at time I. 
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As formulated above, the objective funcion 
used it menthlyfe m xirizati0n elf ,ieflows of riet profit or in1comne.This is

_-quivalent to the maximization of the return 
on stockholders' equity (ROE) at the star of 

the planning period since itisasumel that 
there is no capital expansion through Ihi(, 
sale of new shares of stock: i.e.. reinvestment 
Of profits is the only source of additionalcapital in the model. 

The molel is not meant to accuralth.t 
describe the detailed behavior of thebanks: 
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 oichange-%in specific re-gulations 
on the balance sheet choices of the banks. 
This study attempts to simulate the actions of 
a bank manager who does not use 
sophisticated models for choomsing the 
rxirtfolio. Thus, it seems reasonable tha a 
model including only the kind of kcowledge 
and expectations a manager might have 
would be preferred over more cortiplicated 
models. 

While profit
maximization isthe goal

nti td, -suetde o entaassumert i:I this study, it does not mean that 

it is the only goal pursued by the firm. Bank
 
firms in fact, are assumed to have oth:.r
 
goals but wit; pro-it m-aximization as the
 
dominant goal. In a sense, the other goals
 
act as constraints to profitmaximization.A
 
liquidity
goal and the mainterwnce of a
 
certain-level-of-risk goal are just some of the 
other legitimate goals of the cank.This
 
recognition of multiple goals forthe banking
 

has led some researchers tosuggest a
 
goal or lexicographic programming approachdifficuly with thappor oh )to study bank behavior (Keownis .thehi eqie 

sifictioniofthe proitif rq 
of the priority-weighting
 

structure among the different goals identified
in the model, a task which could very well 
form a separate study in itself. 

As Cohen and Hammer report, there are
 
alternath.e 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 equity during the 
final perod planning horizon: (b)maimie the p anintu hrn;e(t
maximize the present value of the net 
incme stream plus realized capital gains(and losses) during the planning horizon:aad (c) maximi7,P thp*r~nn -,1-.. t.r,L­
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net income stream plus realized capital gains 
(and losses) during the planning horizon 
plus the present value of the stockholders' 
equity during the final period of the planning 
horizon. Obviously, these choices are more 
appropriate let banks whose capital stocks 
are being traded in the stock market, as in 
the case of large commercial banks. T'lis is 
not the case, however, for rural banks in the 
Philippines. These banks are closely held 
corporations and although the sale of new 
stocks and stock transfers is allowed, these 
transactions are regulated by the CR. In 
practice, a majority of the stock tr-nsfers and 
new stock sales are transacted among the 
existing stockholders and their famitiies. 

In contrast to the above specifications of theobjective function which are interms of
presentvalue,the objecti ar cion forthe 

rural banks in our model is in terms of 
current values. For a one-year planning 
horizon the differences between discounted 
and nondiscounted values would be slight, 
so that the use of nondiscounted values may
slightly overstate profits. Except for medium 
and long-term loans which account fora very 


small share of Philipine rural bank loan
portfolios, all the asset activities in the model 
have maturities of less than one year. Also. 
interest
income isassumed to be deducted 
in advance for allloans. Hence, the problem 
introduced by not using present value 

originates mainly from the differences in the 
monthly repayment flows among the loan 
variables. 

The Constraints ,athe LP 

Todel 

The profit-maximizing goal of the bank is 

restricted
by three categories of constraints: 


rtrsied oguarantee, 

those imposed on it by the regulatoryauthorities, the regulatory constraints, those
athoities tere guladtory rai th oe 

is 14 percent fordemand deposits and eight 
percent for time and savings delesils. At 
least t0 percent of the total required reserves 
must be in the form of cash deposited with 
the CR. The balance of the required reserves 
may be held in the form of vault cash and/or 
C-supported securities. However, holding 
.ecurities eligible as reserves cannot exceed 
18 percent of the total required reserves (c.r 
20 percent of the maximum 9ft percent 
allowable reserve., held in the form of CB-
supiorted securities and/our 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 assets by capital funds. Risk-free assetsinclude cash on hand and d.e from batiks,
CB-supported securiies, loans securedby 


deposits, bank premises. furniure. 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 ther 


banks) must be less titan or equal to 10 
percent of total dexisit liabilities (exclusive 
of special deposits). This requires thatthe 
bank reduce itsown liquid assets to this 

level before borrowing from the CR. 

Past-due loan ratio. The ratio of past-due 
loans to the Iota! loans outstandi- of "'­
bank cannot exceed 25 percent itthe 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 likelytiobe covered by 


guaranteed loans must be 


gantegurtedlnsmtbebyexcluded to avoid double counting.)
epercent 

that are related to the market, the marketraeoinltnadadtoalncassnconstraint. and a funds-availabilityconstraint 
used merely to specify that total uses of 
funds equal total funds available, 

Regulatory Constant' 

Reserve requirement. The required reserve 
The bank-premises ratio and the furiture. fixture. and 

equipment ratio were notincluded in the model but area Part Of the totalassets. It was assumed that there will 
be no purchase and sate o these assetsduring the 
pogramming period. 

Redlscountlng constraints. There are two 
separate ceilings on the amount of loans that 
rural banks can rediscount with the CR. The 
ceiling depends on whether or not the loans 
are supervised. For supervised 1kans, the
rediscounting limit is 400 percent of net
worth plus 100 percent of monthly average 
savings and time deposits (STO) (luring the 
three months immediately - receding the (late 
of rediscount application. "ilie correspondingnonsuprvise 


figuCB 
percent of net worth plus 50 percent of 

monlhly average STD. All of the outstanding 
balances of sul ervis.eI loans can hie 
rediscour::ed with tileCH. hut only W)
 
percent of nonsupervised loans can be 

discounted. Only lorius with original 

maturities of less than one year are 

redisc(iuntahle. 


Market Constraints 

Loans. fi the context of rural financial 
markets iut e1-hfloa f nes.intct rate 
re.flings are set by tie r:13 aridrrr- l..Imau 

tyPically these rates have been less than the 
annual rate of inflation.The low eeln 

negative, realrotes of interest
on thvse loans 

lead to an excess lr,an demand from 
IPotential frrowers and credit rationing bylenders (Adams).Regulatrs attempt Itinfluence rural bank lending by changing the 

spread between the fixed lending rate and 
the bank's cost of funds. In the rnodel 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 forbanks tr compete for loans in 

general. However. for certain loans, 


sei d arse lh.w defautirisks 

some degree of c. t pefili h
may be present 

derefnding he strucure ofthe marketo 

Therefore. tie forecast should be linked toa 

certain level of Iian risk. Beyond this 

forecast, the bank is restric;ed by risk 

COnsideraIlis from furt lendingc andoer 

hence willsimply say "no"toparticular loan 

requests. There is a real need tospecify the

market limits on the loans in the m-)del.
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 


,irecasts were based on the amounts granted 
bytebn ntepeiu erwt 0Defaultthe bank in the previous year with a 20

upward adjustment for the expected 

rate of inflation and additional increases in 
real loan demand. 

Investments. Except for equity investments. 

there are nci market constraints on tile 

amount of new investmets a bank can make
during each litrieil. It is assumed that the 
supply cifgovernmen; securities and money 
market instrments is infinitely elastic. Equity 
investments are reguatend very strictly byinvgurest are voansstrel by00h 

and for our purxeses they can 6c 
assumed to be zero. Of course, the reduction 
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or sale of investment assets is constrained by 
the initial amount availalh' 

Deposit vriahles. As in the case eif loans 
the increase to el-esit varialiles is limited tet 
the forecast levels during th,iricid The 
tile are!lee iiit in,(, ot i 
variales ar_ ltfrrnlof two 
monthly balanct, so there is tnt need toi 
include another setof variables toreinresent 
withdrawals, new accoilits, interest credits. 
and ie forth in ie ncef .In'lcr'uiral 

of l-in." irt.ii.# , a 
multil'rixl model sil( e they excr(,ss tie 
interdependence fvariahles overlime.This 
isparticularly true with respe to he 

maturity of the accounts, and hence. the
 
associated liquidity flows In addition tei
maturity fl-ws. an autonoimous flow variableis associated with each acecount at each time 

period. When the flow is po:silive, the 
account is accumulating; when the flow is 
negative. the..acconunt is being depleted Asset 
and liability flows are assumed to take place 
at constant rates during the period. Under
this assumption, purchases, sales, and
maturations of assets are presumed In occur 

at constant rates during the andskerifthe 
hence the rateof chan e inthe locks fthe 
balance sheet accun s hemslves will be 
constant over lime.The advantage of this 
assumption is that the average stock of anaccount during a period can ie defined 

bimply as the anihmetic mean of the initial 
balance and the end-of-peri balance. 

Default risks on each loan are assumed to be
 
independent, and default risks across tv'es
 
of loans are also assumed independent.I
 
Although this assumption may be somewhat
implausible for borrowers in the same
 
industry, it is necessary for the independence
 

of coefficients and constraints in the model.
 
risk on the hanks investment
Dfutrs ntebnsivsmn

portfolio, primarily national government 

bonds and Central Bank Certificates of
 
Indebtedness, is assumed to be zero.
 

Determination and Selection
of Sample Banks 
This study was limited to banks operating in 
the Central Luzon regiti of the fhililnpines A 
large prolrtion of the small farmrs in the. 
lthecountry are loated in this region, and it has 
been a hotbed of social and poilitical unrest
in the country. The economic plight of the 

http:ervis.eI
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small farmers in this region has consistently 
been accorded top priority in the 
government's agricultural development 
programs. Since the analytical thrust of the 
study is the identification of changes in CB 
policies ne-ded to influence rtal b:ink 
credit allocation in favor of the small 
farmers, the choice of this regina as the 
study area is logical. 

A random sample oi 15 ruralbanks was
included in the study. This constitutes over 
10 percent of the rural bank popalation in 
the region (exchisive of those banks less 
than three-years old). After distributing the 
number of banks to be sampled among the 
six provinces illthe regioh, liUprimrtion to 
the number of ri.al banks operating for more 
than three years. the CB Agricultural Credit 
Supervisors (ACS) were instructed to select 
randomly the banks to be included in the 
sample. Because of the confidentiality of 
bank information, the selection of sample 
banks had tobe done by the ACS assigned to 


ssinedtoAgrarianbans hd o b doe y te ASthe region; however, the sample selection risk. 4.3 percent. followed by SSL a:33 

accounts of the average sample tink is 
P1.171.797. altiit I I pit.rt't-ni if bit , 
The total capital accoumt for II of the 15 
banks .s within one standard deviation of the 
mean. More than 45 percent of the capital is 
in common stocks and almost 52 percent is 
in undivided profits and surplus accounts. 
Preferred stocks account for the balar;ce. 

Table 2 shows the expeucled net returns on 
assets anti th total cost of liabilities of tiesample rural baiks. in'lmliig the ('stiii;lahtd 
administrative costs of differeit classes ol 
assets and liabilities and the risk of default 
losses of different classes of assets. Small 
supervised agricultural loans (SS1.) have 
adlministrative costs of 1.511Ierc'it. followed 
closely by small ordinary agricultural loans 
(SOL). 1.54 percent. ILarge supervised (IIS) 
and large ordinary agricultural ,ans (LOAI.)
involve much lower administrative costs. 0.9R 
percent and 0.96 percent, reslieclively.
Medium. and long-term agricultural hians 
(MLL) have the highest estimated default 

was carefully designed and personallysupervised by the researcher. One condition 
made in the sample selection was that the 
selected banks should have assets of no 
more than P30 million nor less than P4 
million to prevent extremely small and large 
banks from introducing significant bias in the
sample.' Data needcd for the LP model were 
gathered through the use of a structured and 
pretested questionnaire, 

In 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. n8.270 with a standard deviation of 
P4,861.233. The banks are distribute, 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 idiscounting. The total capital 

'The exchange rate In October of1979 was about P950 
per US. dollar. 

percent. The default risk associated with
each type of loan was based on the bank
management's estimate of de~uth. the type of 
security required on loans, and an analysis of 
past-due loanfs 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 
to evaluate the impact of changes in the 
regulatory policies. The first version 
incorporated a paramelerized increase of 50 
percent over the original loan demands used 
in the basic model t, deal with the 
uncertainties associated with the demand 
forecasts.' The second version analyzed the 

impact of the suspension of special time 
deposits as a seed Kund to support the 
supervised credit program of the rural banks. 
The third .z:rsion examined how equalizing
the interest rates on reoiscount fur-ds for 
supervised agricultural loans and ordiiiary 
agricultural loans (one piercent and three 

'he loan demand forecasts Iatebeen Parameierized insuch a way that they cover increases of to percent. -0 
percent. 30 percent. 40 percent. and So percent over the 
original. However. the solution values do not difter
much between t0percent and 40 percent and hence 
only the results for 50 percent are presented 
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I. 3TbleThe eralLn heh 
31, 1979, Central Luzon. the Philippines 

ISmpleRuB ofOor 

Assets 
Cash and Due from Banks: 

Cash on Hand (CH,,)P
Due from C5 (Cc.) 
Due frm other banks (COB.) 

P 106,424 
98.9% 
897.53 

Loans and Discounts 892,955 

Small supervised agricultural loans (SS[)Small oirdinary agririlite loan (SOL.)
Ittrt suitorvisel agriiiittiire toan (I 1,) 

2.015.t1A 
1.03.1.oR 

Large ordinary agriculture loan (LOAL.) 
Medium- and lnng-term agriculture loan (MLL)
Commercial loan (COM 0 ) 

1.887.912 
370.597 
370.597 

Industrial I-n (INLa) 52.392 
Other lutan (fOn.Il.S:Allowance fo r v nd~ble lo sses 

Net Lnand Discounts 
249,107164 .1) 

(2h.l4s55 
R.523.O0! 

Investments: 
CB Certificate of Indebtedness 

reserve eligible (FRF.S,)
nonreserve eligible (XRE,.) 5G.067 

Preferred stock redemption (PSRo)
Retrrm Credits (ARC 

h.527 
8135-s8I 

Other Assets: 
Bank premises (BPREM)
Furniture. fixtures. and equipment (FFE)Other bank assets (OBNA) 1.51.26579."0 

Total Assets 
P 10.404,207 

Liobililies: 
Reserve Deposits: 

Demand deposits (DNO)Savings deposits (SDo) 7.748 
Time deposits (TO) 2.327.666 

Nonreserve D posits: (5' 71.454 

Sprrio Guarantee Fond (IGF,) 
darrii lwings Fund(BSF,) 
Special Savings Deposits (S7SD) 

712.294 
21.715 

70.21m 
Bills Payable: 

Rediscouinling-.stipervised (RFD)Rediscounling-ordinary (REDO.) 2.7&1.228 
CS-IBRD (IBRD) 
Other Bill Payable (OBIL)

b
A3 

570.49.9 
6112 

620.21 
Capital Accounts (CAP0 ) 
TotalLiabilities' ' 

1.171.787 
1 

Source: Vergara 

ithet"einpamme(ogp)indic e ti1tthefig.,'I'Sia"theb-l IesM aliW heinitial-1-4th a- m nn 
"Rsicuedlo rn i t ca 
'The tJugerate inoinhm Or 1979 wa..boi P950PerUS doiar 
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percent. respectively) with that on 
commercial and industrial loans (four 
iwr'rcent),
aff cted tic altocation of funds 
among different types of loans. Due to the 
size and complexity of the model. table 3 
contains results only for selecPed variables 

Itrtlinent to this study, and only year-end
balances or total yearly results are included, 
Monthly and yearly results were calculated 
for a total of 65 variables (Vergara). 

All the results from the basic model are as 
extp'cted. giveli tile constraints imposed and 
the relative returns and costs of the various 
asset and libility vari3bles. They are also 

consistent with Ithe prolit-maximizing goal of 
the bank. The results canot be expected to 
corres lti exactly with the alttal Ilane 
sheet comltxsitit)n of the nral batnks 
operating under realworld conditions; 
how ever, the substantive results from thse____ 

mxlel and their implications are plausihle
under real world conditi---

A gross profit of P422.220 was obtained from 
the basic model. Adjusting thisfor the other 
otwratitg expXfnv's and other income 
throughout the 12 lir grainilg ix-ritmls 
resulted in actual net profit (P) of P213,177
(table 3). This represents the sum of all the 

Table 2. The Expected Net Returns on Assets and the Total Castlof IJhablitles of the Sample
Rural Banks, Central Luzon, the Philippines, November 1979-OWober 1980 

Nominal Service Administrative Risk ni Net Return' 
Return Charge Cost" Default Loss (Total Cost)

Iteana (1) (2) (3) (4) (5) 

Percent per annum 
Ass 

SSL 10.71 2.00 1.56 3.32 7.83 
LSL 10.71 2.00 .98 2.85 8.8. 
SOL 10.7i 300 1.54 2.38 9.79 
WAL 10.71 3.00 .9G 2.79 9.!96
MLL ,250 3.00 1.91 4.36 9.23 
COML 10.71 300 2.47 3.14 R.10 
INL 10.71 3C 1.52 .68 11.51 
OL 10.71 3.00 CO0 .9 12.77 
CCB 3.0 0.00 0.00 0.00 3.00 
XRES 3.0 0.00 0.00 0.00 :I.Od
ERES ;0.32 0.00 0.00 0.00 10.23 
PSR 10.32 0.00 0.00 000 10.23 
ARC 10.32 0.00 0.00 0.00 10.23 

Liabilities 
SD 9.50 1.00 10,50
TD 13.50 .59 14.09 
STD 3.06 .25 3.25 
BGF 9.50 1.41 10.91 
BSF 0.50 .46 9.96 
SSDC 0.0 1.27 1.27
REDS 1.0 .35 1.35 
REDO 3.0 .99 3.99 
IBRD 9.0 .58 9.58 
OBIL 0.0 1.53 1.53 
OUAB 0.0 .20 .20 

Source: Vergara 
*.See n! ltable I ea definit varibes. 
hotlydirect costs -ere included in estlrnwatirgthe administratie costs of the balance sheet ilemsin the nde This inlri. szi..-r.'sand cotnpe stion expe se and litigation and assetacquisitton in pIropon in Ihe tmrnrexpense. These expenseswereallocated 

spentby bank personnel on each of the classes of assets and liabilities. Depreciation and overetad costs are treatedas lixed costs !n 
thetrodet. The lane, aileer rte size o theloan porfolic but not its composition. 

'Netreturnon assetequals (I * 2) - (3 * 4) and total cost oi liability equals I # 3. 
ntputedaveette takeol return on securities Is 9 875 perent per annur. Since the rerurm Is taxn.xer 0 and the aerage bank is 

at a 431 percent taxbracket, thebeforriaxreturn equals i034percent. 

e'rhe rediscount interest rate on cominerclal and IndustrialpapersIsfotr percent per year. 

1.Uro..V ' n. .ow iarid L 

Table 3. Optimal Solution Values of the Structural Variables In the Batlc Rural Bank LP Model 
and Three Alternative Versions, Central Luzon, Philippines, 1980 

version No. I V,,os N..2 V1,- 1%.2 
A5W Insoe ilIntu.hw,, orSpetal qnsiuator. inberm-

Period 12dode_ 
VThota t 32 1o63 

ICCI8 807.5CC-B 
COB 2.39R.6 
SSt.C 145.5 
SI. 1,919.7 

SO.C 67.4 1.180.7 
SOL 1.003.5 
lSLC 196.1 3.436.6
LSL 2.54.2 
LOLC 128.9 2.259.1 

I)AI. 2,065.1 
MIJ.C 39.7 476.6 

MIJ. 847.2 
COMILC 81.5 978.6 
COML 608.5 
INLC 16.1 5.3.4 
INL 429.9 
OLC 29.5 345.9 
OL 242.1 
XRFSC 111.9 
XRFS 111.9 

FRFS 56.5 
ARC 997.0 
SDC 344 ,355.4 
SD 2,683.0 
TUC 74.7 512.4 
T' 1.22G. 
BGFC 0.7 

BGF 7.5 

BSF 78.8 

Si W 157.1SRFfSC 2,352.1 

SRF)S 1316.5 

LRF.DSC 3,240.5 
LREDS 2,000.7 
SREDOC 425.7 
SREDO 135.4 

LREDOC 612.7 

LRFO 57.1 

CRFDOC 167.9 

IRF.DOC 73.8 
lnRDC 35.3 423.7 

IlRD 569.9 

OUABC 41.9 404.6 
OUAB 1,025.5 
Ut 394.7 
APL 387.4 
P 16.6 213.1 
CAP 11384.9 

Ce 
Source: Vergara 
aSee table 4 o$tdefinitionof nrabkn 

Period 32 

783.4 

218.2 
2.694.1 

I01.1 
1,441.9

294.2
4.010.5 

193.4 

2,925.7 
39.7 

847.2 
R1.5 

6085 
46.1 

4299 
29.5 

242.1 
414 
434 

565 
1.120,00 

34.4 
2,683.0 

74.7 
1.226.1 

0.7 
7.5 

78.8 
235.7 

1,974.8 

3.001.1 

61I.I 

655.1 

353 
569.0 

42.0 
1.025.5 

546.8
380.4 
37.3 

1,536. 

3,747.9 

1.771.0 

5,154.9 

3,388.7 

476.6 

97R.6 

55.3.4 

345.9 

355.4 

512.4 

3,527.6 

4,860.7 

1,0.6.6 

1.488.4 

260.9 
119.9 


42.3.7 

363.8 

Peri1 
To.a d 32 Tot,- P 32 l 

P0'00 ......... 

"Ta- 2, Ta Perio 1 r 

783.4 

145.5 
1.900.3 

7.4 
1.o0:t5


t96.t
2X854.2 

12R.9 

2.065 I 
397 

K17.2 
RI.5 

607.1 
46.1 

429.9 
29.5 

2.11 
619.3 

6540 

55 

994.9 

314 
2.6W3.0 

74.7 
1.226.
1 

0.7 
R.2 


78.8 
157.1 2,052.1 2,143.3 

3,240.5 3.118.9 

511.9 

9982 776.8 

256.7 260.9 
184.4 147.6 

353 423.7 353 42.3.7 
5690 5690 

42.0 42.9 404.6 
1.025.5 1.025.5

394.7 3.1.7
286.7 287.4 
15.7 178.6 15.4 157.7 

1.7350.4 i329.5 

217.41.000.7 

2.97.6 1455 
1.9197 

1.l1 7 67 4 ItlM7 
1X)3.5

3,436.6 196.1 3,4.;
2.,542 

2,2-59.1 1289 2259. I 

2.065 1
 
476.(; 3 7 476 6
 

8.17.2
 
978A RI.5 97R6
 

60R5 
553.4 46 I 553.4 

429)
,345.9 295 345.9 

242.1 

56 5
 
997.0
 

355.4 .3..1 355..1 
2.6.3.11 

512.4 74.7 512.4 
1.226.1 

).7 
7.5
 

7A.8 
157.1 
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period net r.ofits and translates into an P997.025 at the end of the final priod. 

optimal return on equity (ROE) to 
stcm'khlders of IG.6R percent. The average 

above the base loan demand. The optimal as many xrrowers as Iossilble whose loansAn optimal mix of 'nrtrent iiabilities heavily solution indicaltc, that the net li-ofit (P) can be re~lis-futedl later with ithe ('11 if)ROE for the 15 rural banks was 22 percent in concentrat'l.d in CII rediscmount Ioirrowings iuCreasect tf V3i31)it wilh a 5ofI.rcenItthe previous year. (P5.592,62A aW'O'Ilnl lahi fthrt. Inirrowf-rr, i)i l , c h'.riv.in rediscounled supervised increase in loan demand. The only liabilities tile overall profilaliilitv of redisci'olintig I,agricultural loans. SREI)SC plus L.RFf)SC. and that change are the rediscouning varialiesThe model solution values for the liquid P1.280.053 in rcdiscouiited orn,,,ary oa.ns. 
[ie rural bank is limitled by the alnntull of

(table 3). The increases in loan demandsasset varialrles-casl oi hand (COt I), (hie SRED)C il:us It% ('RE"IK: pilus 
initial flunds it has. In teil extreme caeIC[-)f

from Central Bank (CCB), 
have bieeni met sinel)' fron increases in where the initial fiurd is evr,. the lIak will
and due from IREDUC) was generated ty te basic model. redliscrnnring which is riot urrxlx.ctled since
other banks (COB)-remained relatively rhese redisconnt funds account for almost 

gain irlhitig front re'lis'uurrintlrrg ;1s it will ot
rediscount funds are the lowest cost sourceconstant throughout the year at P783,374. The 

be able to generate new loans to r-1iscUrnnt59 percent of tie trital lans granted of funds and they are not yet at their upper later.liquid assets represent exactly 20 percent of throughout the 12 ferirnIs. Thre was a netthe deposit liabilities with required limit. Evidently. without the marketincrease oi oniy P355.358 i savings delosits restrictions on loan demand. the profit and The results from a model withut the ST)reserves-savings deposits (SD). astime (SDC) which was almost exactly offset 'y a ROE will increase to an unrealistically high a source of fuinds sh)w that ruew loansdeposits ('rD) and demand deposits (DD), decrease in time deposits. New tme deposits leel that will be constrained ultimately only granted during the first period suffered the 
This percentage exactly matches the (TDC) totalled P512,38G but this was by 'he available funds. The bank's portfolio most. Considering all the periods, lherecommended primary reserves ratio of 20 exceeded by the niaturation of the oid tike specializes in loan types that have thepercent that was imposed on the model. An increase in new time deposits remains thedeposits outstarnding at the begi ,ning of the highest net return. This illustrates hov, the same as in the original model. whichoptimal total year-end loan portfolio first period. Since time deposits are tie most profit contribution of a cheap rediscounting suggests that banks do notamounting to P9,970.253 was generated by expensive source of funds iii the model and, mot)ilize frew

policy is so directly linked to, and funds to replace STD. Also. the overall effectthe model (table 3). This represents the sum except for other liabilities (OUIAB). constrained by. the demand for loans. on the amount of funds allocated to ARC isof the twelfth period solution values ot the rediscounting of supervised loans ;s the least
outstanding loan variables: SSL. SOL, L.L. expensive. these results were expected. 

only P2 thousand less in this model than in
A profit-maximizing bank will arbitrageLOAL, MLL COML. INL, and OL Shorr-term the basic model (table 3). Net profit (tP)
indefinitely, granting rediscountable loans,agricultural loans. SSL. SOL. LSL, and LOAL over the periods is P;78.t;O0. compared toThese results suggest that rural banks are rediscounting them, and using the proceeds P213.177 for the basic moder! This prrf;Itaccount for 79 percent of the portfolio. Small highly dependent upon CB fundn and that to make further loans until the limits on reduction o P31.874 wheni relareI to tthefarm loans, SSL and SOL. constituted 29 they cannot be expected to mobilize tuads in rediscount funds are reached. This. ofperent of the ourtfolio. average monthly STD balanc, of P262.653 inrural areas as long as cheaper sources of cou...e, assumes that the net return on the basic model implies a 12.1.1 percentfunds are available from rediscount lines rediscounlable loans is invariant with theNew loans gr-ntel. SSLC. SOLC, LSLC. LOLC, reiurn for the use of STD. Ard. thisfrom the CB. However. time deposits could volume of loans supplied and that it is represents the maximum return that theMLLC. COMLC, INLC. and OI.C, throughout be attractive as a source of finds fcr higher than the rate o discount. Since thethe 12 programming periods summed to investments it the spread between investment 

bank., could offer fIor funds to replace the 
nominal rate of return and the administrative STD.PI 1,729.642. This e,,ceeds the total loan returns and time deposits were attractive, costs are assumed constant, this isSince the spread is negative at current levels, equivalent to assuming that the default risk

portfolio outstanding at the end of the final 
period since the latter is already net of relaxing the interest rate ceilings on 

Version 3: equalization of the Interest 
on loans is al:so invariant with the supply ofmatured loans that were repaid. More than 31 rates on various rediscount funds.agricultural loans would be a logical way to 

percent of the new loans granted are in small 
loans: however, a positive correlation exists Currently, on supervised agricultural loans.increase the spread ind the incentive to between risk and the supply of loans. As thefa-m loons (SSLC and SOLC). For all loan the interest rate on r discount funds is set atmobilize such funds. risk increases to the point where theclasses, the levels of new loans are at the one percent compared to three p(rcent urn
estimated net return on rediscountable loans ordinary agricuitural loans and four percentma'ket limits. As long as the net revenue on becomes equal to or less than the rate of on commercial and industrial loans. Theloans is higher than the cost of runds, rural The Models discount, the optimal supply of objective (if interest rat( differentiation is tobanks will maximize their profits by granting

loans up to the market limits as long as 
Version I (Basic Model): incr--ase in rediscountable loans will be determined, increase the profitability of supervisedloan demand forecast of 50 percent. In Which of the alternative loan demand agricultural loans relative to other loans andfunds are not lim :ing. As the results indicate, this version, it is assumed that excess forecasts corresponds to this optimum isthe availability of funds is not an effective demand may exist only in the case of short-

thus induce the rural banks to allocate more 
constraint on lending, 

extremely difficult to determine, of their funds to supervised loans. However.term agricultural loans. Since an exact as discussed earlier, as long as tire costs ofmeasure of the excess demand is notThe outstanding year-end investment possible, the loan demand forecast used in 
Version 2: suspension of special time funds needed to finance the various t'ls nfdeposits (STD) as a "seed fund" to loans are less Ihmportfolio equalled P1,005.135, inclusive of the the net rates of returis oilthe bas;c model was parameterized in 10 support the supervised c."edit programninvestment in .:-&erred s'-"k redemption of loans, differences in the prm fitatnilit-v ol loanspercent intervals to a maximum of 50 percent of the rural banks. To enahle tie banks to are irrelevant since availalilitv (if It'lrnds is nltlP8. 10 which was assumed constant during maximize their participation in tire CB-the programming periods. The increase in an effective constraint. Onl, tie market'in :he Pthihipines all banking institutions ar' reqiired sponsored supervised credit program, the CB constraints effectively linit tine allocation ofthe investment portfolio originates solely to maintain at least 25 percent at the loan ,rlntio in has also been providing the rural banks with funds among the varinus types of loansfrom increases in the investments in Agrarian agricultural loans At leasI fen at the 25 percent should a seed fund in tie form of a three-month STD Further reductions in the costs (if funds willReform Credits (ARC).' Starting with an be toans to %mailfarmer benrficiries t the a.grarianinitial level of only P383,711 during the firstare thtiios at an aun:al interest of three percent. This have no effect on all c-ation (if funds as longthe tu mcim this requirement ban a e i r s tme seed fund is to augmentltife bank's ownperiod, this type of investment rose to stes tre market constraints reaini effetive.ca. liquid funds at the start of the season of the Conversely. the costs of flnds could beprogram and thus enable it to accommodate increased without affecting tlne alln catimn of 
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funds among the various types of loans as consistent with profit-maximizing iehavior 
long as they are below the net return on since as tie interest rates are e(qlualizedt,the 
certain types of loans. 'price ratio" moves il.favror of iorlinary 

rediscounts. The equalization of discount 
rates resulted in a profit re luctio it) 

As an empirical test of the above, the basic P157.700 (table 3). Ila crunterfactnal sense. 
moitel was modified by eq~ualizing the the profit reductioin frnt Ilic' ncdel it)has 
interest rates on rediscount funds with the this model represents the arrount by which 
rateon commercial and industrial loans as profit would be increased through a policy of 
the basis. As expected, the allocation of preferential rediscount rates for agricultural
funds among the different types of loans loans. As evidenced iy the results. however. 
r'treains constant. Amnrig tire asset variables, this ixllicy excoculd not Ib ected Icc lead Ito 
only ARC and CCD were affected. The an increase iccagricultural loans unless the 
intertemporal allocation of funds to ARC demand for loans increases. 
changed for some periods but the overall 
amount of funds allocated did not change. Conclusions and Implications
There was. however, a reduction in the 
amount of liquid assets. CCBt. held by the The Philippine government. through the 
bank. Among the liability items, only the Central Bank (CB). initiated the rural 

rediscount funds were affected. There was a banking system and has tried to increase 

decrease in supervised rediscouning- allocation of loans to small farmers through

SREDSCI and LREDSCi-and an increase in changes in regulatory policy. A mulliperiod 

ordinary rediscounting-LREDOCt. SREDOCI, linear programming model of a 

CREDOCI. and IREDOCI. Again this is representative rural bank is developed to 


Table 4. 	Defnintlon of Selected Structural Variables In the Rural Bank LP Model, Central Luzon, 
Philippines, 1979-1980 

CCB,: due fmm Central Bank in period t 
DCCB,, ICCB: thedecrease and the increase, respectively, in CCB 
COB,: due from other banks in perioid t 
SSLC.SS: (new) supervised small agricultural loans granted and outstanding. respectively 
SOIZ,SOI: (new) small ordinary agricultural loans granted and ouctstanding. respectively
LSLC. LS.: (new) large supervised agricultural loans granted and outstanding. respectively
LOLC,,LOA!,,: (new) large ordinary agricultural loans granted and outstanding respectively
MLLC,. MLI,: (new) medium and long-term agricultural loans granted and outstanding,respectively 

CO 	 OMl: (new) commerial loans granted and outstandingesforcastINLC,.Nt5: (new) industrial loans granted and outstanding, respecively 
OL. Ol.,: other loans granted and outstanding, respectively(new) 
XREE, XRES,: (new) nonreserve eligible securities purchased and ousranding. respectively
ERESC ,RES,: (new) reserve-eligible securities purchased and outstanding respectively
ARCC,. ARC,: (new) "'agrarian reform credits' securities purchased and outstanding, respectively
SDC,. SD,: (new) savings deposits and savings deposits outstanding, rspectively
TIC, TD,: (new) time deposits and time deposits outstanding, respectively
S ,.STD,:(new) special time deposits and special time deposits outstanding, respectively
BGFC , BGF: decrease in Barrio Guarantee Fund (3GF) and BGF outstanding respectively 
BSFC,. BSF,: increase inBarrio and BSF outstanding, respectivelySavings Fund (BSF) 
SSDC: special savings deposits outltanding
SREDSC,: SSLC,rediscounted in period t and become available in period t - I 
LREDSC: LSLC rediscounted in period t and become available in period I - I 
SREDO, LR6 ,.CREDOC,. IREDOC,: SOL,. LOLC,. COMLC, and INLC, rediscounled, 

respectively, in period I and become available in period t + I 
SREDS,. LREDS,. SR EDO CREDO,. IREDO,: the end-ot-period balances of different types ofrediscount 

borrowings (t-2 .......12) 
IBRDC,. IBRD,: (new) IBRD and IBRD outstanding, respectively 
OUABC,, OUAB,: (new) other liabilities and other liabilities outstanding, respectively
Ul,: unearned interest income Foreach period 
AP : allowance forprobable losses for each period 
P,:net profit/income from loans and incestments for each period 
CAP,:capital each period
accounts outstanding for 


evaluatetile profit-maxirizing level of small 
farm loans given thre available alternalive 
assets, arnd t) c'vtalu t tire ilnpact of selected 
regulatory chanrgea on small farm lending 
arid rural hank profitability, 
Results front the base model are as expected, 
givern tlhv ccisrairn;s irntisu'd and Ihe 
relative returns and cousts cf the various asset 
and liability variables. A net profit of 
P213,177 (16.7 percent relnurn on 
stockholders equity) was obtained from the 
batsce ITicl. Alicptinal year-end portfolio of 
19..970.253 was generated by tire mdel. 
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 revenue on loans is higher 
then the cost of funds, rural banks will 
maximize profits by granting loans up to the 
market limits as lons as funds are not 
limiting. Tire optimal mix of current liabilities 
is heavily concentrated (59 percent) in 
rediscounled 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 
expensive while rediscounted supervised 
loans are tihe 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 areavailable. 

A 50 percent increase in the loan demand 
rrcs 	 nrae h 

increases 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 profit-maximizing bank will 
arbitrage indefinitely, granting rediscountable 
loans. rediscounting them and make more 
loans until the funds are exhausted. 

Suspension of the seed fund" causes a 
reduetion uf lending to small farmers and a 
reduction of banks' profiis to P178,600. The 
results also rhow tralbanks 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. 

Eualizing the interest rates on all loans 
educes profitst 7t oes 
reduces profits
to P157,700 but does not 

Ir,,,,,. vd ,,,, Le,,., .9 

change the allhcalitn ti fluids aiong Ili(­
various types cif loins. As long at ccost ',Iflit, 

luinds is thl-l tillh-%sIh;lnc Ot rrlt., #if ril-llrl 

loans, diff'rences in tit- troliit.clcllty or 1o.iiis
 
are irrelevant since availahilitv -iffundis is not
 
an elfectlive cornstraint. Otlly larkI
 
constrainls ihltifin risk cnncidvtralhont%.
 
(ffit'livl'y lillniltIh allI i1 Ifclt1ic0is
 
3mcing the various types f Ican%,. As
 
evidenced by the results, interest
preferentia 

rates increase fileprofitability of ruralhank
 
lending billcanct be.cXl-'cted to incrcasc,
 
tire flow of frrrllrd tc .all l.rr -rs oiilis,
 
their loan denand increases.
 

This confirms Adams's analysis tha ratiotnal
 
bankers will merely sustilute cheap
 
rediscount funds fcrr mire expensiv'e Icial
 
deposits. A piecemeal plicy approach tci
 
financial reform will nor lik,'ly be adequate
 
and may only lead to unintended
 
consequences such as increased bank prcofits
 
with little or no increase in small farmer
 
credit.
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