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ABSTRACT

This studv has attempted to analvze the behavior
of Philippine.commercial banks.- :The recent contributions
by various authors to the theorv of the multinroduct
firm provide the basis for analyzing bank behavior. In
this framework, the .bank is viewed as a producing unit
rather than-an investor. This approach recognizes the
role of production technologv in determining the optimal

mix of outputs and inputs and size of bank operation.

Four.cchpeticg models_rcoreéenting different
production technoiogies were hypothesized. As revéaied,
the model that best cescribes bank behavior is thct
which does not allow differences-ic pfoduction structure
‘cﬁong the years (i.e., 1977-1979) and assumes jointness
in the productlon process and centrallzed 6601510n—_-
maklng. In other words, banks produce the dlfferent”
financial products (i.e., secured loans, unsecured
loans, short-term loans, long-term loans, Jnveotmenfs,
~demand deposits and other bank services) jointly and
their choice of output mix deccncshcn the inpuf mix.
Some information, like the marginal cost of.procucing each

bank outbut, scale economiecs, demand for factorp inputs, cte.
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which generally interest both bank managers and regulatory
authorities were then obtained from the underlying

production technology of banks.

Since banks are multiproduct firms, it is
necessary to make a distinction between savings'in.
costs derived from expanding the scale of operation
(economies of scale) from those derived from producing
different products in combination (economies of scone).
_The existence of scale economies 2ncourages bigness,
while the existence of scope economies encourages product
diversification. Results showed that a majority of
banks had either completely or nearly exhausted the
economies of scale. Thus, a.policy encouraginé bénks
to expand further their éize through internal capital
build-up and/or mergér is indeed a less desirable policy
option. However, economies of scope were found to exist
in thélproductioﬁ of short- and long-term leoans. In |
other wdfds, it is cheaper to produce bofﬁ types of
loans in combination rather than separately. -Tﬁié_may
serve as an argument for éncouraging banks to produce
both short- and long-term loans without necessarily
requiring them to increase their size. However, there
is a need to 1ift policies biased towards short-term

‘loans so that banks can fully enﬁoy the economies of scope.



Some results of this study. can aid us
in understanding the role of bank behavior and monetary
policies in determining the supply of money. According
~ to une simple model of money supoly determination, the
.supply of money varies positively with policy controlled
feserve base but inversely with banks' free reserves.
Free reserves vary inversely with the prices of funds
gsed by baﬁks as inputs in_the productionlprocegs; thus,
monexrsupply, in tgrn,_resgqndg inversgly to thgquices
of funds. In this study, however, the demand for
borrowed fundgmﬁnq Qgpogits deduced‘from:themprodggtion
technology of banks was found to be inelastic. This
means that changing the “prices of borrowed funds
(including rediscéount rates) and deposits will leave
the quantitv demanded of ‘such factor inputs virtually
unaffected. Iﬁ'this'casé,'therefore, the rediscounting
policies of the Central Bank will be left powerléss to

influence money supply movements.

The current deregulation of interest rates will
likely make banks' demand for deposits and funds borrowed
from the money market relatively more price elastic.

In view of this, it is worthwhile to set the rediscount

rates at levels competitive with money market rates to
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make the demand fof these funds also price elastic.
Thus, banks"free reserves, which partly determine
'ﬁdvements of the supply of monev; will be respoﬁsive.
to market forces, as.expressed throuéh the market rates
of iﬁtereéf‘on loans,'deposits and money market iﬁstru-
ments, and on Central Baﬁk‘é oolicdeecisions; as
ekpﬁessed through‘movéﬁénts on the rediscount rates.
“In this regard, it is suggesfed that the rediscdhﬁfin?
Eﬁf&éility‘df the Central Bank be used more as an
instrument for éohtroiliﬁgfmovéments of the sUbﬁiy of

‘money and less as an allocative instrument

Finally, the issue of using implicit or explicit
pricing scheme on demand deposits was discussed.
Currently, banks are using implicit pricing. It is,
however, our yiew to use explicit pricing for reason.
of efficiency. The finding that banks realize &
comfortable positive net implicit return on demand
deposit accounts makes this shift in policv even more

appfopriate.
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Chapter 1

INTRODUCTION

"Il Rationale of the St

Thé commercial banking s?sﬁem is to:ﬁafé fhé
most.dominant fopée invthe finé;ciél system of the
_Philippiges. It shares about one-ﬁalf of the tofai.
~financial assets of the system and over three-fourths
of.those of the_bénkiny sttem.1 _Since its iﬁcépfion,
the commercial banking svsféﬁ H;s tremeﬁdbuély growﬁ
in size and complexity, and its strucfure has been
congsiderably altered as a result of changes in manage-

ment decisions and regulatory policies.

Despite fhe iﬁportaﬁf‘vole ﬁiayed b§ Philippine
,éommercial baﬁks in thevoverall devéioﬁménf'pfoééés, no
_p%gqpqus empificai analysié:df:fheir béhavidf has been
done.éq_farf This is dﬁitewﬁﬁfbrtunéte since knowledge
_of_the Eéﬁavior of c&mmefciai:banks is essentiélzin at

least two respects.2 First, commercial banks are'among

1'ti‘;eea_'-'lzl__'ue Joint IMF/WB Mission: Report, 1980,

2) growing number of economists have' pointed
out the importance of understanding bank behavior.
For example, see Sealey (1980), Baltensperger (1980),
Adar et al. (1975), Klein (1971), and Pesek (1970).



the most heavily regulated firms in the economy.

The effectiveness of regulations depends to a large
extent on the understanding of the.behaviopal‘character—
istics of commercial banks. Second, it is now widely
recognized that the role of infermediarv dééisions,
pgrticulaply those of commercial banks, lafgely influ-
ences the money supply This ﬁpﬁ view of money supply
determlnatlon requlres a better understandlng of 1nd1-
v1dua1 commerc1al bank behav1or to c0mprehend fullv

money supply movements.

Recently, the regulatory authorities have
introduced a number of policies which would significantly
alter the banking environment.? Commercial banks would
certainly respénql(either favofablv or unfavorably) to
these new_policiés in terms of making méjor portfqiio
adjustments (i.e., dumgﬁu;‘tﬁe mix of assets and iia-
bilities) and of alfering the scale of Operafion fé

~achieve their set objectives. Their response will be

The new policies refer to the financial
reforms of 1980 emboédied in Central Bank:-(CB) Circular
Nos. 739 to 742 and to the deregulation of interest
" rates on loans and deposits. 1ncorporated in CB Circular
No. 777. ‘



significant since they are the most important portfolio
ménageﬁs in the entire financial sector. - Within this
“édnfékt,‘ﬁﬁdeféfandiﬂﬁ'the*behavior of icommercial banks
ié'éveﬁ mobéﬁimPOrfant in order to. determine the extent
of and enhance the effedétiveness..of these new nolicies.
This study is a step towards that direction. . It attempts
to investigate the Behavior of individual commercial.

banks. .

I 2 mStatemgnt Qf_the_Probiem

Two general approaches to the study of bank
5ehavior are discernible in economic literature. One
‘focuses on the “financial” aspect of banking. .. This
”approacﬁ'viEWé banks as rational investors. It is
maihiy {ﬁfereStéd in determining the optimal mix of
assets and liabilities.which-is solved usingﬂMarkowitz's

(1952) theory of portfolio selection.u

"A numbér of studies on bank behavior have

used this approach. For example, see Sharpe (1967),

Lee and Leroy (1973), Hart and Jaffee (1974), Mingo

and Wilkowitz (1977), .Fortson and Dince (1977),

Eatman and Sealey (1979), Booth and Dash (1879), and
Buser. (1980). - B



‘This approach is deemed inadequate because it
cannot-answer important questions, like .optimal scale
of bank-operation, marginal -costs of the different types
of loans, etc., which are extremely importént-in_making
decisions. Sealey and Lindley (1979) attribute its
inadequacy mainly to the omission of the production

constraint under which banks operate.

The other approach focuses on the “real resource"
aspects of banking. It treats banks like any other
producing units. Borrbwing fraﬁ‘tﬁé‘néocléééical.tﬁeory
of the firm, a production function or cost function is
specified to capture the behavior of banks. As such,
the approach is mainly concerned with determining the
optimal gsize of banks and related issues, such as the
marginal cost:of producing a bank output, the demand

 for=the factor. inputs, etc.§

5Unllke the first approach, the second was
rarely used in modelling bank behav1or Studies using
the second approach can be found in' Greenbaum (1967),
Bell and Murphy (1968), Benston (1972), Mullineaux
(1978), .and Richard and Villanueva (1978)." Admittedly,
these studies did not pay attention at all to the:
elasticities of demand for the factor inputs as well
as to the substitution elasticities among the factor
inputs.



-Studies using the second approach are not
#ithout- inadequacies. Most models using the neoclassical
theory of the firm assume that banks produce a single
"homogeneous product. Such models, therefore, are not
“éapableaof-dealing with the important issues of asset
or product diversification. Although some models.
recognize the:fact that banks are multiproduct firms,
severe a priori restrictions are oftentimes imposed on
the structure of prod-uction.6 It should, however, be
‘noted that putting severe a priori restrictions to an
“otherwise unrestricted or less restricted production
. funection: can result in substantial errors in the
estimation of scale economies, marginal. costs, and: in
:deriving other important information from the production

wfunction.7

BdLLcnSDerger (1980) observes that both
aDproacnes to the Study of bank behavior nave prorressed

1ndependently OT eacnh otner as 1f the "flnan01al’ and

_ An example of the highly restricted model is
the Cobb-Douglas production function.

7This has been demonstrated for other indﬁstries
in the U.S. by Christensen and Greene (1976), Brown et
al. (1979), and Spady and Friedlaender (1980).



the "real resource aspects of bankihg“can'be‘separated.
In tne procees of looking for that optimal mix of assets
and liabilities, the bank makes use of real resources,
such as labor, capital, etc. On the other hand, in
deferhihing the scale of operation the bank must also
Mcoﬁeider the diversity of its asset and liability
holdings. It is clear then that decisions regarding

the Strﬁcture of assets and liabilities and scale are
ﬁa&é jointly by banks. Thus, in analyzing bank behavior,
the issues of determining the mix of assets and liabil-
“{ties and scale have to be dealt with simultanecusly.
ffﬁié‘i@ necessarv Because policies directly affecting
the bank's decision regarding the use of real resources
would affect decisions regarding the mix of assets and
liabilities. Likewise, policies_direefly affectipg_the
bankfs“decision concerning the miflof'assets enq‘}iabil-
ities would consequentlyv force the bank to make changes
_1n the use of real resources. This cleerly”reqﬁires an
integrative approach to the study of bank behav1or to
predict more accurately the‘reactions of banks to

certain, policies.



This study attempts to simultaneously deal with
the issues of determininp the optimal hix of assets and
liabilities and the scale of ooeratlon of individual
banks. To achieve thlS, the theorvy of thn multiproduct
firm will be utlllzed.al In thlS framework, the bank is
viewed as a multiprodﬁéf;nmultifaéféfwentity. Further-
more, the role of the production technology in deter-
mining the optiﬁal mix of assets and liabilities and the
size of bank operation is given due importance. The

specific objectives of this studv are:

1) to determine the underlying
Droductlon technolopv of the

banklng flrm,

— . - —_—

8Desp1téwearlv observations By many economists
that the multlproduct firm is the rule rather than the
exception in the modern capitalist economv, the: rlgorous
development of the theorv of the multiproduct firm is
only very recent.  ThHis is mainly due'to. scme conceptual
problems, i.e., many of the concepts commonly used in a
single- product firm cannot be readilv applied to a multi-
product firm without further qualification, and to the
difficulty in specifving a-sensible and estimable -
functional form for a multiproduct technolory. The
first problem is studied more deeply by Lau (1972),
McFadden (1978), Panzar and Willig (1975), Baumol (1977),
and Laitinen (1980). while the second is sufficdiently
treated by Diewert (1971), Christensen et al. (1973),
Lau (1974), and Hall (1973) who proposed different
functional forms which can facilitate the analysis of
the behavior of a multiproduct firm.



2) to provide estimates of the
- marginal costs of producing

various bank outputs;

. 3) to verify the existence of

. economies of scale;

4) +to examine the possibilities
of product diversification or

‘specializationy and

5) to provide estimates of the
elasticities of the demand
for factor inputs and
elasticities of substitution

among factor innuts.

Any attemptltO'use the theory of the multi-
~ product firm- to analyze bank behavior 31:'*equ1'.rés an apm
fprlate cla351f1cat10n of bank outputs and 1nputs.‘
'Thus, we will be confronted with the Droblem of defer—
mlnlnp whlch of the balance sheet items can be con51dere
as bank_outputS“or-lnnuts. Thls issue w111‘alsonbe

pursued ih this study as aiéobollarv objective,



1.3 The Data Base

0f the thirty-two commercial banks in existence,
twentv -seven private domestlc banks were selected to
compose the observations of this studv.' The Phlllpplne
mNatlonal Bank (PNB), Bank of Amerlca, Fhartered Bank,
Clty Bank “and Honakong and Shanghal Bank were delib-
erately ‘excluded because their characterlstlcs differ
from'%hose.o%ﬁthe ﬁfivefe domestic banks. PNB ié‘aﬁ
extraofdinaiily 1arge:govefnment bank whose 1979 assets
“were approximately seven times greater than those of the
blpgest prlvate domestlc bank. Its Operatlons are'
heavily influenced b9'the priorities set'bv fheﬁgevern—
ment., The four other banks are foreigﬁwaancﬁee'of:
multinational. banks. Their operations are inevitablv

influenced bv the objectives of their mother banks.

The combined assets of the twenty-seven priﬁate
stic banks compfiéedﬁéo 6 percent of the total

assets of the commerc1a1 banking system in 1979.

Since the paucity of the observations poses a
great problem in estlmatlnp Darameters. poollng of the
cross-~section observatlons for several vears to increase

the sample size was resorted to. The calendar vears
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1977 to 1979 were selected because the number of banks

were the same during this period.

The data for this studv were obtained mainly
from published reports and from the unpublished periodic
reports of individual banks to the Central Bank. The
latter requires the individual banks to submit a state;
ment of conditions (balance sheet) and to publish it in
major daily newspapers on a quarterly basis. Income
«statement is reported to the Central Bank semi-~annually.
Banks are not required to nublish the income statement
in major daily newspapers. Nevertheless, thev incor-
-porate it in their: annual reports which are distributed

to their stockholders.

In‘reportlnp balance sheets and.lncome state-
ments, banks are requ1red to follow strictly the Manual
of-Accounts for Commercial Banks approved and prescribed
by the Monetary Board.9 The said manual indicates and
defines in greater detail the items to be reported by

banks.

9Sce cB Circular No. 522.
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The degree of disaggregation of the data
reported in the balance sheets differs from those
contéined in the inéome statements. Data from the
former‘qgg_highly disaggregative while those from the
latterbape quitngggpegggiye. _Eor instanqg,_gutgtgnding
- balances of savings and time deposits are:qlggsifieg
aepérately 19 the ba%ance.speets, bpt intepest‘exngnses
on-them are ;umpedhtogetherhin the iqcomg statements.
Slnce SOme of the detailed items are less relevant to
'thls study, 1tems 1n the financial statements were.
_(regypgnged and pecla351f1ed‘to su1t”the_fp§mewopk of

this study. (See Appendix A.1 and A.2).

In this study, loans are claésifiéd"éécording
to security and maturity. This classification is
deemed important for both policv- and decision-making
purposes.lo The information regarding loans classified
according to security and maturity were obtained
from the subsidiary ledgers of individual banks. Unfor-
tunately, cross-tabulations of loans by security and

maturity could not be derived from the said reports.

10There are other ways of classifying loans,
such as by interest rate, by tvpes of borrowers, etc.
but these are less relevant to the obijectives of this
study. See Appendix A of the Manual of Accounts for
Commercial Banks (1976),
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I.4 Organization of the Study

Chapter II brlefly describes the structure,
prowth, and performance of 1nd1v1dua1 banks The
framework for analyzing bank behavior 1s presented in
Chapter III. The appllcatlon of the thenrv of the
-muatlproduct flrm to the banklnp flrm, however requlres
an approprlate cla851f1cat10n of bank outputs and
inputs. Chapter IV deals with this problem and also
provides estimates of the net rates of return on the
varlous elements of bank portfollo. The eeonpmetfie
model is presented in Chapter V. Chapter VI dlscusses
the empirical’results. Chapter VII summarizes thef

major findings and discusses some policy implications.



Chapter II

FINANCIAL STRUCTURE, GROWTH AND PERFORMANCE
OF INDIVIDUAL COMMERCIAL BANKS

This chapter briefly describes the structure,

growth and performance of individual commercial banks.1
Table I ranks the twenty-seven commercial banks accord-
ing to size of their total assets. The sizes of banks

widely varied.2 The biggest bank was at least eight times

greater than the smallest bank.

During the period 1977 to 1979, the individual
banks were generally characterized by a rapid growth
of assets. Again, the average annual growth rates
considerably differed among banks, ranging from 5.0 to
211.2 percent annually. This resulted in a constant

change in the ranking of banks during this period.

To have a more meaningful analysis of the
financial structure and growth of individual banks,

the simple flow of funds analysis is utilized.

lpatrick and Moreno (1980) also discussed in
detail the performance of individual banks, but their
emphasis differs from that of this study. See also
Tan (1981).

2In subsequent discussions, the term "banks"
refers to commercial banks unless otherwise stated.
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RANKING OF PRIVATE DOMESTIC COMMERCIAL BANKS
ACCORDING TO ASSETS

: 1977 1979 Average
yhk-  Banks Asaets Banks Assets Banks Assets Annual
g (¥™) (¥™) (yM) Growth

Rate
1977-1979
(2)
| BPI 3,472.8  BPT 4,442.0 Allied 5,977.3  71.5
2 Metro .3,001.,9  Metro 4,072.7 Metro . 5,245.3 32.2
3 Far East 2,553.9  Allied 3,709.3 BPI  5,233.3 28.9
4 Rizal 2,514.6  UCPFB 3,436.9 UCPB "3,940.8 32.9
; PCIB 2,451.0  PCIB 3,236.4 Rizal . 3,745.5  22.0
3 UCPB . 2,274.7  Par East 3,202.3 ©DCIB .3,683.2  22.9
7 China 2,259.6  Rizal 3,092.3 Far East 3,490.8  17.2
3 Equitable 2,183.8  China. 2,814.8 China 3,253.1  20.1
] Pacific 2,070.1  Pacific 2,544.4 Pacific 3,216.2  24.7
0 Copsolidated  2,060.4  Consolidated  2,524.2 Republic 2,852.2 . 211.2
1 Allied 1,912.9  Equitable 2,443.6 Manila Banking 2,829.5  31.7
2 IBAA 1,795.3  Manila Banking 2,206.9 - Consolidated  2,750.0  15.7
3 Veterans 1,696.4 - Commercial 1,984.9 Veterans 2,623.7 25.7
4 Commercial 1,689.3  Phil. Banking 1,952.6 Equitable '2,458.2 6.2
5 Manila Bank  1,633.3  Veterans 1,826.2 Traders 2,433.8  46.9
6 Phil. Banking 1,609.4  IBAA 1,814.4 Commercial 2,211.0 - 14.4
7 Prudential 1,443.9 Traders 1,801.8 Communication .2,057.5 42.3
8 Traders 1,134.9  Prudential 1,603.8 Prudential  2,028.0  18.8
9 ACB 1,055.0 Communication '1,410.3 IBAR T ,976.5 5.0
0 Communication 1,016.5  Security 1,369.4 Phil. Banking - 1,953.7  10.7
1 Security 973.0  ACB 1,110.3  Security 1,447.8  23.2
2 City Trust 653.6  Interbank 976.3 . ACB 1,234.6 8.2
3 Filman 633.8  City Trust 824.2 City Trust 1,165.7  20.7
4 Interbank  611.1  Republic 745.4  Interbank 1,156.1  39.1
5 Producers 481.1  Filman 709.7 Filman 1,000.9  26.5
6 Trust '444.3  Producers . 682.1  Producers. 898.4  36.8
7 Republic 310.8 Trust 561.1 Trust 669.7 22.8
urce: PNB, A _Study of the Philippine Commercial Banking System, 1977-1979.-w
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II.1 Sources of Funds

Banks can raise funds through various sources,
suchﬁas ggppsits, bornowing§ frdm the Central Bank and
money market and equity (stockholderé' contribution).
The composmtlon of liabilities varied amonp banks (seeﬁ
Appendlx B). Thls reflects differences in v1ews on
liability management. among banks. These differences
persisted throughout the period considered in this

study.

As generally expected deposxts constltuted
the most - 1mportant source of funds for all the banks.
"‘Howeverg“the-cruc1a1 issue is the extent to which
"1nd1v1dual banks are successful in moblllzlng savings.
 To gauge the extent the ratio of ‘deposits to
.equity is used as an indicator. This ratio gives an
ideavbf'howwﬁhch deposits are generated per peso worth
v§f equié?. ‘Fdr want_of'a bgffer”téﬁm, this fatib will

be called the '"intermediation ratio”.

The intermediation ratios‘vaStlv varied among
' banks, ranplng from 1 18 to 9. 68 1n 1977 from 1.96
to 11.14 in 1978 and from 2. us to 11 73 in 1979 (see

Table II).- Clearly: the intermediation ratio was
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Table II

RATIO OF TOTAL DEPOSITS TO TOTAL NET WORTH

Banks - 1977 1978 1979
Lagge Banks .
1 8.42 8.36 6.96
2 . 7.93 7.55 . 7.98°
3 7.52 8.98 8.87
4 6.75. 7.87 L 7:46
5 9.68 11.14 11.73
I 6.62 7.34 T 6.96
T 5.74 4.57 4.25
8 . 4,52 . 7.49 C 7439
9 6.30 6.23 8.46
X 7.05 . 7.73 S 7.78.
8 1.53 1.81 1.98
c.v. 21.72 ©23.37 25.43

Medium Banks

10 ' 3.47 6.83 7.24
11 . 6.73 7.86 7.22.
12 ‘ ' 6.99 5.45 4,28
13 4.56 4.33 71.30 .
14 .'5.09 6.38 3.82
15 5.34 5.75 6,79
16 ‘ 5.83 6.15 4.10
17 5.27 9.38 10.04
18 - 7.85 7.80 10.18
X 5.68 6.60 6.78
s 1.34 1.51 2.37
c.vV. 23.56 22.65 35,03
Small Banks _ o
19 3.61 4.47 4.04
20 3.66 3.39 2.45
21 1.18 1.96 - 2.60
22 1.72 . 2.28 6.19
23 2.48 3.09 . 2.83.
24 : 1.63 2.07 4,85
25 4.01 4.15 5.15
26 2.39 2.89 2.84
27 3,77 3.72 4.42
X 2.74 3.1 3.91
s 1.09 .90 1.35
c.v. 39.92 29.03 34.51

Source of Basic Data: PNB, A Study of the Philippine Commercial
Banking System, 1977-1979.
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positively correlaied with bank size, Thia means that
larger banks were more successful in wobilizing savings
tha6“sma11er“baﬁks - 'In"addition, the proportion of

tlme dep051ts in the total financial resources of larger
banks wasrelatlvely hloher than that of smaller banks,
1nd1cat1ng that the former have greater capacitv to
moblllze 1ong-term funds, pOSSlbly of larger unit 51zes,
than the 1atter (see Appendlx B). It is to be noted
that a good number of smaller banks have improved their

1ntermed1atlon ratios in recent years.

The relative smallness of the share of depOSlts
iﬁﬁthe total_nasources of smaller banks made them rely
méféiheavily on borrowed'fuhds. This definitely puts
smaller banks 1n a more disadvantageous position
campared.to larger banks since borrowed funds are more
eiﬁéhsive to faise than deposits. Another relativel |
méfe.importanf source of funds for smaller banks was

equity or stockholders' contribution.

3Total Financial Resources = Total Liabilities
+ Total Net Worth = Total Assets. :
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~The individual banks achieved impressive growth
rates-inzdggosits during the period 1977 to 1979 (see
.WARP§“§i3.9>J; This mainly accounted for the rapid growth
iﬂ.tppgi assets of banks duripg the period. _Interegt—
ingiy,.npndeposit_funds consisting mainlv of borrowings
- from the Centpai P§nk and from the Joney market (see

Appendix C) also grew tremendously in almost all banks.

Another notable feature is that larger banks
continued to increase their assigned capital in 197§;
whereas the smaller banks hardly showed any increase.
This would definitelv make large:banks further indrease
in‘ size because the gﬁbWth:of other 1iabilify:itéms;
pabticularly funds borrowed from the money market and
the Central Bank, is also contingent upon the size of

bank capital.t

Policy-makers and bankers are very interested

in lengthening the maturities of banks' deposit

uFor instance, banks are allowed to use the re-
discounting facility of CB provided that "Availment
by any authorized financial intermediary shall not
exceed ten. percent (10%) of its net worth, net of
valuation reserves, as of the end of the quarter,
preceding the date of apnlication" (Section 4 of
CB Circular No. 749),
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liabilities, i.e., the proportion of demand devposits
which represent short-term deposit liabilities is

' expected to consistently decline while that of savings
and time deposits which represent long-term deposit
liabilities is expected to consistently inérease over
the years. This was in fact sﬁown to be the case with
the commercial banking system as a whole for the past
few years.5 At  the micro level, the situation is quite
differént, however. In particular, eighteen banks
éxperiéﬁcéd a lengfhening of the maturities of their
deposit liabilities in 1978. But this number was
éonsidefaplv reduced‘to onlv four in 1979. Thgs,“the
finding thét the matﬁfity Qf deposit 1iabilities of )
the cémﬁerciél banking éysteﬁ has been shiftiﬁg from
shorter to lohéér termvneeds té.be qualified“since only
a few banks really followed such pattern consistently.
Apparently, the changes in the composition of deposit
liabilities of larger banks had significantly influenced

the composition of liabilities of all banks taken

5

See the Joint IMF/WB Report (1980).



20

together. Indeed the aggregate data mlssed important

1nformatlon on the characterlstlcs of 1nd1v1dual banks.

IT.2 Uses of Funds

The funds raised by banks are used in four
general ways, namely: cash in vault and deoosits:in
other banks, loans,'lnvestments, and other assets |
The dlstrlbutlon of 1nd1v1dua1 bank resources accordlng

to uses for 1977 1979 is Dresented in Apnendlx D.

The -loan portfolio of most banks comprised
between 50 to 65 percent of their total assets. It
anoears that commer01a1 banks were relatively more
cautlous in 1end1ng than other f1nanc1al 1nst1tut10ns,
11ke rural banks and private development banks whoee
1oan portfollo for the same perlod accounted for about
.86 and 76 percent of thelr total assets, reenectlvelv.
A sizeable proportion of bank resources was 1nvested

in government and private bonds and securities. For
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‘most banks, it comprised between 17 to 23 percent of

theilr total assets.6

The growth rates of the different'tQPes of
assets were remarkable and were in step with the
impressive growth rates of deposits (see Appendix. E).
This is understandable since the latter are a major
constraint of the former. The observed slight ‘decline
in the growth rates of the different asset items in
1979 can be mainly attributed to the moderate decline
in tﬁe gréwth rates of deposit liabilities in that same

year.

Loans ‘are further classified according to
securitv and maturity. In terms of seCurity,.loané
may be categorized into the folléwing: 1) unsecured
loarns, - 2) loans secured by real estate, and:3) other

secured loans.

6This size is influenced to a certain degree
bv government policy, particularly P.D, 717 which
requires banks to set aside 25 percent of their total
loanable funds for agricultural loans. The funds may,
however, be used for investment in government bonds
subject to certain limitations.
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Surprisingly,gthe proportion of unsecured loans
to total loans was quite hish for almost all banks (see
Appendix F). There wére sixteen banks in 1977 whose
unsecured loans comprised more than 40 percent of thgir
total loans, fifteen in 1978, and nineteen in 1979.

This may be interpretéd as a shiff in the banks' interest
from the collateral td the profitabilitv of the prooposed
loan project. It may}also reflect the growing importance
of special bank-client relationship arising from the
recent development ofjconglomerate organizations. In
this case, the profit#bility of the proposed loan project
may not be the overridins criterion but rather the
relationship of individuals or firmg with and their
influence on bank management. These clients include

bank officers and thoée who have established relation-
ships with the bank. iIndeed, the recent financial

crisis had shown the @agnitude of unsecured loans
obtained by some individuals, notably bank directors,

who have some special relationships with the banks.

Correlation amalysis was done to verify whether
a relationship exists between bank size and the percent-
age share of unsecure# loans. The obijective is to

explore whether larger banks tend to hold higher (lower)
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percentage share of unsecured loans compared with smaller
banks. The obtained Spearman’ correlation coefficients
were not statistically significant (.31 for 1977; :17;for
19783 and -.21 for 1979). indicating the abgence of.such

relationship. -

The c1a551f1cat10n of loans accordlng to
maturlty is very 1mnortant espec1a11v to regulatofv
authorities who are concerned with the changes in the
maturity structure of loans. In terms of maturity,
loans may be grouped into: 1) demand loans, 2) short—
-term loans (one vear or less), and 3) long-term loans

(more than one year).

Most bank loans were of short-term maturity
(see Appendix F). About three-fourths of the total
loan portfolio of most banks consisted of short-term
loﬁx}s_. ‘There were, hqwevéz’*";" a -good numb_e_i" of banks
‘having a;rélétiVélj_higher prqoéfﬁioﬁ df fhéif f§ta1
‘1§§ﬁ porthlib:iﬁ,ﬁérms Qf_ldngfxerh ldéna, éamelaf

them were large banks; others small.

The joint IMF/WB Mission Report of 1980

provided several ‘reasons:why commercial banks preferred
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1oans of shorter maturltv. Fi“st, short- term lendlnv
_ 1s more profltable and less bubject to the adverse

' effects of hlgh 1nf1at10n rates than long-term lendlrm_.7
:LSecond, the redlscount policy of the Centrgl_Bank 15
biased towards instruments with maturities of less than
a year. - Third, commercial banks have not traditionally
involved their staff in the evaluation of project

proposals.

-I1.3 'Erofit Rates of Banks

The profit rate or rate of return is one of the
most important performance measures of banks.8 Profit
rate is defined as current operating income divided by

total net worth or equity.

7Accordingly, a greater proportion of these
short-term loans was rolled over. Banks profit more
from this practice ow1ng to the service fee and other
charges. involved each time a loan is rolled-over.  The
joint IMF/WB Mission estimated that about 50 percent
of loans booked as short-term are likely to be rolled-
over for at least another year and 30 percent for 1-3
years. However, no estimate of the net rate of return
on short-term loans was provided.. Chapter IV discusses
this issue in greater detail.

85ee Rhoades (1979) for the discussion of
several performance measures of banks.
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Tablg III_ShQWS thgt\the profit rateglwidely
varied among banks ranging from -31.9 to 42. u.percent
in 1977, from -17.8 to 35.8 percent in 1978, ahd from
-28 0 to 27.5 percent in 19279. The: data reveal a
p051t1ve correlation between proflt rates ‘and bank 51ze.
ThlS holds true for all the years con51dered in this |

study.

The ﬁrofit rates of most banks fluctuated
considerably from year to year as shown by the relatively
higher values of the coefficients df variéfién. Interest-
ingly, larger banks having relatiQely higher profit rates
during the period experienced lesser variability in their
profit rates, whereas smailer banks obtaining lower Dr&fit
rafeé during the same period experienced greater variabil-
ity.in their profit rates. The relative stabllltv in
the proflt rates of larger banks may be due to their well—
dlver51f1ed portfolio made possible by their ability to .
obtain at relatively lower cost greater amount and better
quallty of 1nformat10n about the market environment,
the profltabllltv of the oproposed loan projects and the
past performancé and characteristics of prosbectlve

borrowers.
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Table III

PROFIT RATES OF INDIVIDUAL BANKS, 1977-1979
(In Percent)

Banks - - 1977 1978 11979 Average 5.D. c.V.
1 .68 S5 200 76 1.07 140.38
2 9.82 19.18 15,35 "~ 14.78- 4,70 31.83
3 15.57 . 14.48, 13.72 © 14.59 .93 6.37
4 22.73  25.10 23.71 23.85 1.19 4.99
5 12.52  8.30 19.29 13.37 4.53 33.86
6 20.58 19.68 12.14 17.47 3.78 21.66
7 21.68 19.52 17.94 19.71 1.88 9.52
8 123.31 . 22,72 17.54 '21.19 3.17 14.98

9. 19.96 . 18.41 . 12.73 . 17.03 3.81 22.35

10 -16.00 -6.83 -27.99 -16.94 10.61 62.64
ET) 17.20  22.73  17.77 19.23 3.04 15.82
12 15.44 © 11.31° 8.63 11.79 - 3.43 29,10
13 . 6221 12.05 . .17.18 11.81 5.49 46.98
14 20.29 22.44 18.88 20.54 1.79 8.73
15 23.63  18.26 7.21 16.37 8.37  51.14
16 12,31 12.77 4.77 9,97 4:81  45.19
17 15.53 - 18.60 18.24 17.46 1.68 9.61
18 9.15 19.98 13.98 14.37 5.42  37.76
10 12.70 16.22°  15.83 14.92 .03 12.93
20 11.30 13.58 15, 36 13.41 2,04 15.18
21 17.23 19,08 14.73 . 17.01 2,18 . 12.83
22 -31.87 -17.75 23.41 -8.74 28.72  328.62
23 2491 17.94 16.30 19.72 4.57  23.18
247 9,98  15.700 = 5.62 10.43° 5,06 ' 48.47
25 11.76 . 17,53 24.67 17,99 . 6.47. - 35.95
26 42.40 35.76 27.51 35.22 7.46 21.18
27 9.90 5.79 12.81 9,50 3.53 37.13

Source of Pasic Data: Department of FEconomic Research, Central Bank of the
Philippines, 1977-1979.




Chapter IIIX

 THEORETTCAL ‘FRAMEWORK

' The recent contributions by various authors to
the theory of the multiproduct firm provide the basis
for andlyzing the behavior of a baﬁking-firm.1 " In this
framewofk;'the bank is vieWed as a producing unit rather
than merely an investor. Like other producing units,

the bank has its own production technology, and knowledge

of ‘this production technology is important in simultaneously

determining the optimal output and input nriix and the scale

" "6f a multiproduct banking firm.

A general characterization‘ef tﬁe production
technology of a banklng firm is first presented Then,
cpecialized forms of the general pvoductlon technology
are discussed. The purpose is to test empirically which
of these alternative charactefizatioﬁs best describes

the behavior of a banking firm.

1See Shephard (1970), Lau (1972), McFadden (1978),
Panzar and Willig (1975), Baumol (1977), Laitinen and
Theil (1978), and Laltlnen (1980) for a detailed dis-
cussion of the theory of the multiproduct firm. A very
limited number of applications of this theory to the
banking firm can be found in Mullineaux  (1978), Richard
and Villanueva (1978), Miller (1879), and Pumphrey (1981).
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III.1 The Multiproduct Production Technology of the
Bank

The banking firm produces several outputs (e.g.,
loans and 1nvestments) and prov1des various servmces to
its'éustomers (e.t., issuance of letters of credlt,
administratioﬁjof trust funds). The output 1evels must
be related in some way to the amount of 1nputs used by
the bank, such as deposit funds, labor,‘capltal, etc.
.The:bank’é production techndlogy relates the different
"éombinations of oﬁtﬁuté to the corresponding feasible
: éémbinations of iﬁpﬁts; ‘Tﬁis technology may be repfésented

by the following transformation function,3
F(Q, X) = 0 S 3.1)

where Q (sﬁqi, Aoy oo q.) is an m-dimensional"

25ee Appendix G for the authorized activities of
commercial banlks. In subsequent discussions, bank out-
puts and services shall be referred to as bank outputs.

3 : o

“Lau (1972) also calls it the joint production
function or production p0551b111ty frontler of the
multlproduct firm,
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vector of levels of bank outputs, and X (= xi, Xos oo xn)
is an n- dlmen51onal vector of quantities of varlable

1nputs.

The transformatlon functlon F gives an implicit
association between Q and Y. Following Lau (1972),

F is assumed to have the following properties:

a) F 1is twice differentiable, convex and closed

in Q ,and X in the nonnegative orthant ,

b) F is strictly increasing in Q@ and strictly
decreasing in. -X; in addition, it is assumed that

lim Ez;w+0; lim iﬁe + -= : and

9q.

¢) Q is finite if and only if X is finite.

it has been demonstrated by Shephard (1970),
Uzawa (1962), Diewert (1971) and McFadden (1978) that
if F obeys the properties a) to c¢), a unique multi-
product joint cost function can be eonstructed from

F, and it can be written as

C = C(Q, P) = min P.¥ (3.2)
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where P = (Pl’ pz, b p ) is an n»dimensional vector
of 1nput prices. The minimum cost function (3 2) adheres

to the following properties:

” ij. C is nondécreas;ng-ln 'P,' '.e 1f P' 3 P
theﬁ C(Q, P'- 2 C(Q, P). It says that 1ncrea81ng at
least one of the iﬁputnbrices cannot lower the cost
of producing Q.: C 'is also a nondecreasing function
of outputs and tends-to infinity as outputs tend to

infinity.

ii) C: is homogeneous of degree one-in P ‘for
every Q > 0, i.c¢., C(Q, AP) = aC(Q, P)., It means that
multiplying all prices by A cannot change the_qémpo—
sition of the input bundle that minimizes cost. Theré-

fore, cost must go up by the same factor A .

iii) ¢ is concave in P for every Q > 0;
i.e., C(Q, AP + (1 - A)P") 2 aC(Q, P) + (1 - A)C(Q, P!)
for 0 < A <1. ‘If the price of a factor rises, with
all othep;pricgsﬁheld constant, costs will never go
down but they will go up at a‘decreasing‘rate. The

reason is that if other prices remain the same, this one
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factor becomes more expensive, and the: cost minimizing

firm will shift:away from it to use other inputs.

iv) € is continuocus as a function of P, for

P . is strictly positive.

C obeys the following Shephard's lemma: '
Supﬁdée :xth; P) dénotes the firm's conditional factor
demand for input J. If C is-confiﬁuddély differentiable

at (Q, P) and each ;Pj is strictly positive, then

p'

v B s BLB g

Equation. (3.3) tells that the optimal input bundle can
be determined by taking the derivatives of the cost

function with respect to the input prices.

‘oreover, Hall (197§)"pointed out that when F

is differentiable in every Q, “the following conditién

' *See Varjan (1978) for the proof.
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also holds:

3C(Q, P)/aqy aF(qQ, X)/aq_i

-

LT - (3.4)
3C(Q, P)aqk - 3F(Q, X)/aqk

i.=., the ratio of the marginal costs of two goods equals

the marginal transformation between them. .

cFadden (1978) has shown that C aﬁd*:F aféﬁ[
duel in the sense that elther one can be der1Ved from
the other._ In other words, the duality between C and
F ensures that they contain the same information about
the technology of the firm. Thus, either function may

be used equivalently to predict the firm's behavior.

This study chooses to start from a cost function
rather than from a production function. This choice is
dictated by the de81re to approx1mate better the
dec151on—mak1ng process done at the bank level. Past
works usually assume banks to follow only the: asset-

management” practice wherein 1oan commitments are adjusted

Proofs of the duality theorem are also glven
in Uzawa (1962), Shephard (1970) and Diewert (1971).
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1ﬁ:fesponse to changes 1n dep051ts, reserves and economic
condltlons of Wthh banks have little control. Dep051t‘
funds, .hich are the most important factor inputs of "
banks, are regarded as-completely.exogenppg to the bank.
In thS-case,-the prqductiqn:functignxQQntyeryfwellﬁ_
capture- the decision-making process since it treats

factor inputs as exogenous to. the banking firm.

'fﬁé.ihffbductibh of the “liébilify:managemenf“"
technlque to banklnp has changed the bank from a pa351ve
éoléh aggre831ve sollc1tor of funds. " This is brought
about malnly by the 1nterest celllngs 1mposed on dep051ts.
Given the relatlvely low interest CElllngS on dep051ts;

A bank can attract new deposits by paying impliéit
interest on:these deposits. This can be in the form of
an extra cost incurred by the bank in providing a low
cost:or -free additional services (such_ag_qverdr&ft

privileges, advisory services, etc.) to its customers.

The'“asset management” and *Yiability manage-
ment" .banking practices are sufficiently discussed in
standard- textbooks of money and- ‘banking.- For example,.
see Havrilesky and Boorman (1978) and Horvitz (1979).
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;Thehimplig;t,interest rate_;e said to_vary‘directly with
the s;ze of dep051ts and 1nverse1y w1th the exp11c1t

rate of 1nterest (havrllesky and Boorman, 1978).

The adoption of the "1iability management”

_ approach by ‘commércial banks also ‘enables ‘them to-deal..
witthﬁeifagid“detéldpment”of”the mohey mirket in
the Phlllpplnes When a bank needs funds to- fieet
addltlonal 1oan requlrements and/or demand for more
_11qu1d1ty, 1t hasxxm the optlon to 1ssue dep031t SubStl-
tutes.‘ It was p01nted out, earller that the money market
. is.a relatlvely 1mportant source of funds, espeelally o
for smaller banks wh;cp_arevlees ablev;n‘acqulr}ng B

deposits..

Tﬁie innovative bahkingttedhnique*maintains that
a bank bases 'its loan commitments oh the: anticipated
cost of attractlng new dep051ts and’ nondep051t funds.
Cleafly, the level“df'deposits and nondeposit funds
used to meet loan demands and liquidity needs is an
endogenoug - deC1310n, whereas the prices. .of such funds
are’ exogeneue to the bank. It therefore,:calls for
the use of a cost functlon-whlch could very well capture

such decision-making process since it treats the level

of inputs as endogenous and input prices as exogenous.
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Without fﬁrther restrictions, the transformation
function given in (3.1) describes a production technology
which is rather general in the sense that it "permits
arbitrary kinds of interaction between total factor
intensities and the trade-off between various types of
outputs™ (Hall, 1973; p. 880). If the.production technology
of the banking firm takes this form, it implies the following
interesting behavioral characteristics of the banking firm:
first, the marginal cost of each output depends on the
~level of any output; and second, the ratios of any two
marginal costs are dependent on‘factor'priges.pr factor
intensities. The second implication means that the bank's
choice of butput mix depends on the allocation of its
inputs; Hence, any change in the relative input ﬁriéés

will trigger a change in the combination of oufpﬁ%é;

While this general or unrestricted transformation
functiqn may reasonably describe the bank's héﬁaQioﬁr,m”
it isiggf ﬁééeésary, in reality, fér the m&ltiproduct
production technology of banks to take this form. It
is possible that a simpler or restricted form of the
transformation function would more appropriately describe
the bank's behavior. A number of these restricted forms

are quite popular in economic literature dealing with
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multiproduct. technologies. Two forms will be discussed
because of their. relevance to our analysis of bank

behavior.

ITY.2 Restricted Forms of the Transformation Function

One way bf'réstrictiﬁg the transforﬁafioh function
is to assume that the bank's multiproduct prbductioh'
fechnolbgy is characterized by'nonjointnesé'iﬁ;thé
production pfoéessﬂ7 " In this framework, the multiprbdﬁct
banking firm is seen to Have separate produgtion functions

for each product.8

. Hall (1973) defined a nonjoint, production
technology as:9 A technology with a transformation
function (3.1) is nonjoint if there exist m single .

product production functions, 1i.e.,

7Also called output independence by Laitinen
(1980). - - : o

8Examples can be found in Bell and Murphy (1968)
and Sealey and Lindley (1977).

.-QSee also Laitinen and Theil (1978).
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q.

; °C qi(x;, x;, ey x;), i =1, 2, ..., m (3.5)

so that: (i) if (3.1) holds, i.e., if X - can produce

Q, there is a factor allocation
X% + x2 o, t x? T X.y 3171, 2, «..y n - (3.86)

'sucﬁ‘that'(a.S) holds for each of the q;(.); and (ii) if
. (3.5) holds, then (3.1) holds for values of Q in

(3.5) and of xj in (3.0).

By duality, each of the m single product
productlon functlons w111 have the correspondlng minimum

cost functlons as follows

Ci = Ci(qi, P)’ i = l, ?, LR Y m (3.7)

Merging these m 81nple product cost functlons 1nto one
multlproduct cost functlon results in the follow1ng

multiproduct nonjoint cost function,

m
C=¢CQ,P)=" ] C.(q., P) ' . (3,8)
i=1 bt
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"That is, for a multiproduct firm to have a nonjoint
production technology, its total cost function should
equal the sum of the cost functions of producing each
product separately. The merging of the individual, cost

functions requires that there are no economies nor

‘ . . m
diseconomies in jointness; otherwise, C(Q, P) < § c,lays
i=1

if there are economies of jointness, .or C(Q, P) > ]} Ci(q

i=l
if there are diseconomies of jointness, and (3.8) does not

hold anymore.

The tmpllcatlon of'ﬂus restrlctlve form can be
clearly seen 1n (3 8). The marginal oost of each output,
aC/aqi, is independent of the level of any othérJoutpot.
Consequently, the ratios of any two marginal oosts are
independent of the output mix. Moroovef,ja nonjoint
productlon technology does not allow an output to be
a spe01f1c substltute or complement of any other output

(Laltlnen, 1980)

‘nother way of restricting the general trans-

-formation is to assume the existence of a single variable

P)
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that can represent all the outputs of a multiproduct
1 ; . -
firm.>0 This is equivaleént to assuming the existence

of the aggregate quantity measure Z, where
Z = h(Q) - : _(3.9)

and h is. the quantity aggregator function which is a
linearly homogeneous, concave and nondecreasing function.
Given (3.9), the transformation function F can then

be specialized to
F(Q, X) = G[h(Q), X1 =0  (3.10)

The transformation function having the form of
(3.2.0) is referred to as a separable transformation
function or a transformation function with separability

restriction.

10The studies of Greenbaum (1967), Benston
(1972), and Murray and White (1980) may serve as
examples of this particular approach to the study of
bank behavior. Although they recognize that banks are
multiproduct firms, their analyses assumed one homo-
geneous bank output.
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It is to be néted that a éeﬁéfablé transformation
function permits decentﬁ&liiaf&éﬁfiﬁ"déciéioﬂlmakingJor
equivalently, a two-stage optimization pfdcéss.lr in the
first stage, the banking firm optimizes the level of
aggregate output Z (which ﬁéy be called loanable funds)
for given input levels, such as deposit funds, labor
services, capital, etc., subject to the transformation
function F. In the second stage, it optimizes the ﬁix
of COmponenfs of the aggregate output subjéct'fo the

quantity aggregator function h.

The imposition of separability on the trans-
formation function implies that the cost function can be

written a512

¢ = Cfh(Q), P1I _ (3.11) - .
The restrictiveness of a separable transform-

ation function can be immediately observed from (3.11).

o

11

See McFadden (1978) and Blackorby et al.
(1977). o ‘ ' B

1256 Hal1l (1973) for proof.
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If the technology of a banking firm is separable, the
S S 9C/aq.

ratioe qf any two @etginal coets, i.e., -36736i s

are dependent only on the output mix but not on ‘the ~

factor prices or factor intensities, With this kind of

production technology, the banking firm can choose its’

output mix 1ndependently of 1ts 1nput mlx.. Thus, no

SpelelC 1nteractlon between any partlcular output and

any partlcular 1nput can be expected

'This 'interesting implication is related to the
issue of the independence of asset and liability manage-
mnent tackled in the literature .on banking.13 - Klein
(1971) pointed out that the original justification for
interest rate regulation was that competition for
depogits between banks would lead to "unsound" portfolio
policies.. ‘A bank would prefer to hold high-yielding
(and.risky) earning assets if interest rates on its
sources of funds are high. He proved thls argument

wrong by show1ng that in hlS model neither the cost of

138ee Baltensperger (1q80) for a dlscu351on of

this issue. . .
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deposits nor the size and structure of deposit liabil-
ities can affect asset selection or the mix of outputs
chosen byvthe'bank. 'His model was ﬁarfly-motivafed by
Benston (1964) who had earlier shown some empirical
evidence supporting the view of the independence of

asset and liability management.

We ha?e preSented three altérnatlve charac-
terlzatlons of the multlproduct productlon technology
of the banking firm. The fipst describes a general or
unrestricted form of the production technology, while
the. second ‘and- . the third are special cases or restricted
forms. As pointed out, each implies a particular pattern
of bank behavior.. It must, however, be-recognized that
the banking firm may take any of these forms, and it
is the initial task of this study to determine which of
the three forms best describes the actual behavior of

commercial- banks in the Philippines.
The usual pfaetice of doing an émpibical analysis

of the behavior of any firm is to put a priori restrictions
on the production technology.lu This substantially

e Cobb~Douglas and the CES functions are
the most popular restrictive models.
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simplifies econometric work because there will be fewer
paraméters to be estimated. However, it requires some
prior knowledge about the specific form of the production
technology. In the absence of this prior knowledge,
imposing a priori restrictions on the production techno-
logy becomes arbitrary, and it may lead to erroneous
results. This study deviates from this usual practice

by treating the two restrictive forms, i.e., the nonjoint
and separable production processes, as testable hypotheses.
-the unrestricted form is considered as the maintained

hypothesis.

III.3 Information Derived from the Multiproduct

Cost Function

-+

Oncelﬁ productlon tnchnolog; that best describes
the behav1or of the banL is v, substantlal economic
1n81ghts - such.as scale econc:"ies, possibilities of
product diversification or spec‘alifation,'é{é}, --
whlch generally 1nLerest both nanagers and regulatory

authorltles can be obtained from 1t.



i

III.3.a Multiproduct Economies of Scale

n'Commercial-bankihguin.the Philippines.hés-reCéﬁtly
taken a new diménéion with the introduction of Universal
Banking. ? The two objectives of the said financial
reform are: 1) to increase the total flow of saVings'”
intermediated in the system, and 2) to increase the
pﬁbpof%ion made available to borrowers on medium- and
long-term loans. With Universal Banking, the range
of services offeped by commercial banks has beehdbroadéned
to include those exclusively rendered by investment
houses. Moreover, larger banks are intensively promoted
through the increase in the legal.minimuﬁ“capital reqﬁire~

ments and the package of incentiVes.16

At the micro level, these two important policies

are designed to achieve scale economies which presumably

) blsTo_promote such approach, Batas Pambansa Bilang
61 to 67 amended the General Banking Act. Implementing
guidelines are outlined in detail in CB Cir. Nos. 739.
to 742, The basis for such reform can be found in the
Joint IMF/WB Mission Report of 1980.

16A bank cannot enjoy the incentives accorded
the universal bank unless its capital shall have reached
P500M.
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have been unexplolted by hav1np numerous and smaller banks.
”hus, for a glven 1nterest rate structurp, a larger acale
of operatlon 15 expected to yleld lower costs, a beneflt
to be shared w1th bank customers 1n terms of 1ower prloes

for bank sprv1ces.

“’"*Hether economies of scale could be achieved-:
from this newithrust is indeed difficult to ascertain
empirie¢ally since the Philippines.did not have prior.: ..
experience wifh“UniVerSal'Banking.I7 'At-present,zhowever,
commercial- banks are already offering quite a number of
services.t® Tt would be interesting to. know whether at
present there are still economies to be exploited by
banks by operatlnp at a 1arger scale and providing
tradltlonal serv1ces samultaneously h ThlS would certalnly

plve us 1n81phts on the advantages and dlsadvantages of

hav1ng 1arger banks offerlng a broader range of services.

1 Although the joint 1980 IMF/WB report claimed .
that economies of scale could arise from this new appbtoach
to commercial banking, no empirical support was given,
lowever.

e

*8Appendix G lists the traditional functions of
commercial banks. -



46

The important concept at issue is economies of

scale. However, operational concepts like economies of

hééale; which are commonly used in a single-product
firm, are not readily applicable to a nnltiproducfl
fifn{"”Mdre Sbecifically,hin-analyzing a mnltiprbduct
firm a distinction should be - made between sav1ngs in
costs derived from expandinp the scale of operation
from those deriyed from expanding the number of
diffepgnt cgmmodities_produced. Indeéd, the importance
of distinguishing these two cannot be understated be-
. cause. the Universal Banking appvoach connotes bigness
and, at the same tlme, d1v9r51ty in financ1al products.
nfortunately, thusdistinctlon was not properly noted
in discu581ons on Universal Banking ‘and in studies

treating.banks as multiproduct firms.

Tauméi (1977) and Panzar and Willig (19]5)
developed new bpepafional concepts which can faciliféfe
'-énnlyéis on the behavior of the mulfiproducf firm. It
is then necessary to review somé concepts mostﬁrelevént
to. dur empirical analysis of the behavior of thé-ﬂanking

firm. -

m“;Qefinition-I; Strict Economies of Scale

The multiproduct production techno-

logy F (defined in [3.1]) exhibits
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~economiés of scale if for any initial

input-output vector (qi, Qs = oo @i;
Xy xz,'...,xn) and if for any 2 > 1,
there .is a feasible input-output.

vector (vlqi’ Voldgs +ees Vil » Axl,

Ax2,-41;,_xyn) .where;all_

v, e A+ 6, for § > 0.

The definition states that if all input- quantities

are increase by A, each output should“increaséd by at

least A + & .,

In a single-product firm, economies of scale
are commonly associated with declining dverage cost.
The concept of declining average cost cannot be easily
applied to the multiproduct“firm for twe reasons.
First, the heterdgeneify ofsﬁroducts of the multiproduct
firm makes it diffiéuit to construct.an unambiguous
measure of aggregate output. Second, .ost bank inputs
may be shared in producing several outputs together,
and there is no way of allocating costs to derive the
average cost for each product. Hence, it is impossible
to define an average cost for a multiproduct firm.

However, the relationship between cost and output scale
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of the multiproduct firm can still be established if
all output quantities increase proportionately. That
is, all output quantities are increased along a ray
extending from the origin in output space while all
input quantities are required to follow the least cost
expansion path. Only then is it possible to associate
economies of scale with declining ray average cost.

We have the following additional definitions:

Definition II: Ray Average Cost (RAC)

RAC = C(yQ, P)/y, for y » 1,
where vy 1is the measure of the scale
of output along the ray through

Q(= Qqs Qos v+ qm).

efinition IIT: Strictly Declining RAC

RAC is strictly declining if

C(yQ, P) . C(aQ, P)
Y a

sy for vy > a

where vy and o are measures of

the scale of output along the ray

through Q( Qys ps eees qm).
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The concept of strictly deg;ining RAC is clearly
depicted in Figure I for a two-pféduct case. The slope
of the rays O0A and OB is decreasing as one mo&es
along the proportion ray 0Q, showing that RAC is
strictly declining. Thus, the multiproduct scale
economies can be associated with a strictly declining

RAC'

Having presented the concept of a strictly:
declining ray average cost, the ﬁboblem of measuring
multiproduct ;¢Onomies of scale from the cost function
can be tackled. If the cost function can be représented
by (3.2) satisfying the pfoPerties i) to iv), Paﬁzar
and Willig (1977) proposed to measure the degréé‘of

scale economies in the following manner: 5
omies 1n the loliowing manner: = = .

§= .-CQ.F) (3.12)

nes~—1s
fa]
Q2
@]
.
Q7
fal

where 3C/aqi is the marginal cost of the ith output.
Under marginal cost priéing, the denominator of (3.12)

also equals total revenues, and S now measures the

extent of the discrepancy hetween total costs and total



Total
-

- Cost

Fiqure

1.

50
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revenues. From (3.12), it can be said that the multi—
product production technology F exhibits economies,
‘ diseconomies, or constant returns to scale at (Q, X

if and only if § > 1, § <1, or § = 1, respectively.

IIT.3.b Economies of Scope

Economies of scale discussed above -describe the
technical gains derived from increases in output
quantifies.' It cannot, however, be known from the
measured economies of scale whether cost savings can
be‘fealized by producing two or more products: together.
For banks, it is very important to know ‘whether offering
more financial products would be more economical than
offering only one. In other words, diversification is
deSirﬁﬁle if there are décreasing relative costs with
furfhe; diversification. Otherwise, complete special-
ization would be more desirable. This brings us to
the concept of economies of scope coined by Panzar

and Willig (1975).

Definition IV: Economies of Scope

There are economies of scope

over the joint production of goods
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13. 29 CEE R | m if C(q19 ng LRI qmg P) < -

all q; > 0, where 'C(qi, Qps ++vs Qs P)
is the firm's minimized ¢ost of jointly
producing goods 1, 2, ..., m, at given

parametric input prices: P

Economies of scope exist if it is cheaper to
produce different products in‘combiﬁatiéh.rather fhan
separately. They arise from conditions in which inputs
are shared or;uﬁilized jointly without complefe congestibn.
The most popular example in banking, as pointed oufsb§ |
Adar et al.  (1975), is in the use of information by
different departments in extending different sérvices'to
the same client. .The wider the set of products qvér_
which the economies of scope extend, the larger fﬁé éost
disadvantage of a firm offering fewer products. dn‘fﬁe
other hand, a firm producing several pfoducts togetﬁéf
would experience some cost disadvantages_if §coﬁoﬁies

of scope are absent.

Baumol (1977) developed an econometrically
testable form of economies of scope. This is described

by a cost function which is transray convex. Formally:
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Definition V: A cost function is transray

_ : m
convex along a hyperplane ) w;q; = h,
. . i=]

all Wy > 0, if given two distinct out-

a and Qb on that hyper-

“ut Vectors Q
plane, _
craQ? + (1-0)0%1 £ c@®) + (1-2)c(Q®)

for 0 < a2 < 1

It means that the production cost of a weighted average
combination of any pair of output vectors Q> and QF
is not greater than the weighted average of the costs
of producing each separately. Thus, a sufficient
condition for cost savings in the multiproduct case

requires some degree of interproduct complementarity.lg

To illustrate clearly the concept of transray
convexity, consider Figures II and III. Apparently,
the cost function in Figure Il exhibits economies of

scale. This emerges from the fact that the multiproduct

o 198ee Baumol (1977) and Baumol, Bailey and
Willig (1979) for a more elaborate discussion on this
concept.



Figure II Figurc III
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301nt cost functlon.ls concave w1th respect to the

output plane Q4 q2. The rays through the orlgln,.
represented.by .R ; Rb and RC;- descrlbe a cost functlon
which has decrea51np ray average costs. However; if'ue
consider the cross- -section CBDC' taken across these rays,
we flnd that 1ts lowest p01nts reach q1 and q2.

Desplte the presence of scale ec0nom1es, the cost surface
favors the production of Q4 and q2 in 1solatlon since
it increases production cost u51ng commoh fscilities. A
decreasing ray average cost, therefore, is not a sufficient
condition for a multiproduct firm to enjoy cost savings

by producing several products together. A sufficient
condition is that the productlon process should be
characterized by interproduct complementarity as the

scale of production increases.

Flgure ITI bears out this: last point. Ray
average cost along R* Rg and Rg is strictly
decreasing. Moreover, the cost surface OC*C%*' exhibits
interproduct complementarity in the production process
since the transray cross-section C*A*B*D*C#*' preaches

its lowest point in the interior of the diagram

where both products are produced togetherQ To realize,
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therefore, cost savings in a multiproduct case, the unit
cost of Qroductioﬁ must not only decrease because the
output levels incfeasg, but also because outputslafe'
produced tégether rather thah in isolation. .Théf is,
cost savings are favored in a multipfoduct firm.by é
joint production process characterizad by interproduét
complementarity. This provides a reason for the bank

to diversify rather than specialize in the production of

one type of financial product.

To verify empirically whether the multiproduct .
cost function, C(Q, P), exhibits transray convexity

m
along the hyperplane ) w,q. = h, the bordered
i=1

principal minors of the following bordered Hessian

0 w1 Wo s wm
wp o G0 Gyt S|
(3.13)
Wo C21 C22.ﬂ, sz , | .
“m le CmZ"' mm
where Cik.= ac/aqkaqi, must be examined. The cost

function is transray convex throughout h if and only
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if all the bordered principal minors are negative

(Baumol et al., 1981).

III.3.c . Price Elasticities and Elasticities

of Substitution

An important capability of any cost function is
to provide quantitative measures of elasticities of
substitution among inputs and price'elasticities_of
demand for various inputs. Both are extremely important
for micro policy and descriptive purposes, yet no. study
on bank behavior paid much attention to these aspects.:
Banks use.deposits, borrowed funds, labor services and
many others in producing loan outputs. The prices of .
these factors may be influenced by regulatory authorities.
to achieve certain monetary targets and/or check unwanted
developments, such as the phenomenal growth of the money
market at the expense of the development of the capital
market. Relative prices of these factor inputs may
also be influenced by regulatory authorities to increase
the flow of funds intermediated by the system. All these
could influence the bank's decision on the optimal level .

of output and input mix. However, the effectiveness of
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such regulations can be either strengthened or weakened
depending on how banks pespond to the regulatdry environ-
ment. Their responses. are in turn determined fo a 1arge
extent by their'behéi%gnql characteristics, such as the
degrée of their responsiveness to changes in the prices
of factor inputs and substitution possibilities among

factor inputs.

The degree of responsiveness of the quantity
demanded of a particular input to changes in the market
price of the said input i1s indicated by the own-price

elasticities. This 1s defined as

q— (3.14)

The elasticities of substitution measure the
extent inputs can be substituted for each other. Uzawa
(1962) has shown that the elasticity of substitution
(ojs) bétween inputs j and s can be obtained using

the following formula:

o. = “‘EE (3.15)
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where Cj and CS represent the first derivative of

the cost function with respect to the price of the jth

and sth input, respectively, and st represents the-

second derivative of the cost function with respect to

the relevant input ﬁrice.

Allen (1956) has shown that the conventional

demand elasticities can be related to the elasticities

of substitufion as follows:

e.. = . .
1] J 1]

where Mj represents the cost

share of the

jth

(3.16)

input.



Chapter IV

OUTPUTS AND INPUTS OF COMMERCIAL BANKS

Bank cutputs and ‘inputs have to be identifieéd
before the theéory of the multiproduct firm can be applied
to the banking firm. ‘The bank is an econémic institution
whose outputs are difficult to define. This difficulty-
is manifested in the works of various authors who used .
different variables (e.g., total assets, deposits, loans)
to represent bank cutputs. A number of economists ‘pointed
out that deposit liabilities and earning assets are the
'appropriaté representations of bank outputs since they
constitute a greater part of the services'banks‘provide
for'bothfdepOSitors and borrowers. In this connection,
Benston (1965) and Bell and Murphy (1968) proposed to
classify‘bank outputs according to the following rela-
.tivgly homogenequs services: demand deposits, time
depééifs, real‘éstate 1oans,vinstallment loans, business

loans and securities.

Sealey and Lindley (1977), however, argued that

only earning assets can be considered 'as bank'outputs‘

lsee Appendix G for-a‘'complete 1list of bank
services.
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and that depdsits are strictly\bank inputs. Accordingly,
the inclusion of deposit liabilities as bank outputs
resulted from the failure of previous authors to distinguish
‘between production in the technical sense and production

ziﬂ fﬁé economic sense.? In technical produéinn, a firm
combinés inputs and throuch some transformation process
generates other goods or services regardless of the standard
'of value used to measure the latter. Thus, Sealey and
Liﬁdley categorized the services technically producéd by

the commercial bank into: (1) administration of the
payments mechanism for demand deposit customers: (2) inter-
~ediation services to depositors and borrowers; and

(3) othef services such as trust department activities,

portfolio advisory services, etc.

On the other hand, production in the economic.
sense involvés the firm's attempt to create a product
which is more highly valued than its original inputs.
All the technical outputs then are not necessarily
economic outputs. For a bank, only economic outputs

can be strictly considered as outputs.

2These concepts are discussed in Frisch (1965).
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"Specifically, because of insti- -
tut10na1 arrangements and market conditions
under which a financial firm operates,
only those services associated with the
.acquisition of earning assets'are products
more hlghly valued in the market than the
origifial inputs.

"The services received by depositors
of financial firms are more approprlately
associated with the aCQUl51t10n of economic
inputs since these require the financial
firms to incur positive costs without
.yielding direct revenue.’' (8 sealey and
Lindley, 1977; p. 1253),

Définitely, banks" incur positive costs on savings
and time deposits since they do not collect any service
charges from such accounts. This is true of U.S. and
Philippine commercial banks. 1In a sense, therefore,
both’'can be considered bank inputs. This conclusion,
however, is not applicable in the case of demand depogits,
since banks earn from service charges ‘and penalties
collected from such accounts. There is an overvhelming
evidence that U.S. commercial banks indeed incur positive
costs on demand deposits. For examﬁie, Hester and |
Zoellner (1966) and Ratti (198n) using statistical
accounting technique to estimate net rates of return
on the elements of bank portfolio obtained re9u1£5'
indicating that banks realized nezative rates of return

on demand deposits. Studies using the Functional Cost
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Analysis technique also showed the same results. These
imply fhét the éervice charges.collectedfby.u;é; banks
from dep¢sitors on demand deﬁoéit accounts are not
sufficieﬁt té cover the cost of services.: Thus,;demand

deposits can also be chsidefed bank inputs.

Unfoftunétély,lno étudy has asceftained whether
Philippine commercial banks also incur positive costs
on demand deposit accounts. It is then necessary to
provide such information in order to properly'delineate
bank, outputs and inputs.g;.The statistical revenue-cost
accounting technique presented here is utilized for
this purpose. Interestingly, the results do not only
aid us in appropriately classifying bank outputs and
~inputs; *they also give us informationgon the net rates.

of return on the elements of bhank p_or_"t;folio.u

- 13As mentioned in Chapter:I, this is a corollary.
objective of this study.

A number of studies have pointed out in a more
impressionistic manner the relative differences among net
rates of return on the various elements of bank portfolio,
for example, short- versus long-term loans, oOr secured
versus unsecured loans, and also indicated their correspond-
ing policy implications (see, for example, the Joint IMF/

WB Report of 198C). However, no empirical study to date
has shown estimates of the net rates of return on such
assets.
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Lv.i 'Thé Statistical Revenue-Cost Accbuhting Model5

Commercial banks incur costs for the use of
funds and realize some retqrns:Oh their assets. The
statistical accounting technique alloéates revenue and
cost amonrp the elements of: bank portfolio. In the
model, the gross revenue earned by banks is assumed
to be a linear function of the.elements of the portfolio

That is,

Y, =y + § y.X.. (4.1)

where Yi - gross income of the ith bank,

the revenue not associated with any

of the elements in the portfolio

(balance sheets), |
yj = the gross rate of;return_on'the

jth element in the_portfolio, and
-in = the book value of the jth element

in the portfolio for the ith bank. .

- SThis model is based on Hester and Zoellner (1966).
See also Bond (1971), Longbrake (1973, 1976) and Meyer
and Kraft (1961).



Total cost is also written as a linear function

of the elements of bank.portfolio. Thus,
. = b+ 2y
C b, ) by (4.2)

the total current operating cost for the.

1

where C.
i

ith bank,
 b6‘*ﬁ cost not associated with any of the
elements in the portfolio, and
bj = the rate of cost on the jth element

in the portfolib.

Since we dre intereésted in the net rates of
return on the various elements of bank portfolio, we

subtract (4.2) from (4.:). This gives

. = p_ + r.¥. . .
Rl T 2 r]}Jl (4.3)
J .

where ﬁi =Y, - C; = net income for the ith bank,

55 = yi‘— bj = nét rates of return on the
jth element in the portfolio, and
r - = 'y’ - Y = net fixed revenue that does
S B o el : .

not vary with anv of the elements of the:..

bank's portfolio.
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‘quation (4.3) provides estimates of net rates
of return (cost). of assets (liabilities). It is expected
that the coefficients of the asset items are nonnegative

and those of the liability items are nonpositive.

Thé interpretatioﬁ‘ofoﬁé aoéfficients-of
equation (4.3) requires some clarifications. Hester
and Pierce (1975)'pr0posed'¥b interpfet the coefficients
as the marginal return the average sample baﬁk eafns
if it can substitute a dollar of asset or liability
for a dollar of vault cash. Rétfii{iééos;:onEfﬁé;otﬁer
hand, argued that- this interpretation is incorrect.
e pointed out that under a balance sheet constraint a
dollar increase in loans will indeed result in an
increase in expected income but this will drain. oyt
reserves by an equal amount, thereby increasing the
expected cost of short-term borrowing. Similarly, a
dollar increase in deposits will raise the cost of
servicing them but this will also reduce the expééted
cost of borrowing. Ratti then suggested that the-
coéffiéients'shouldwﬁg interpreted as the marginal'
ré%ufﬁ"of impliéit“rate of return of an asset or liabil-

ity.itém'édjustéd'by the marginal cost and probability
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of short-term borrowing. Ratti's interpretation seems

more intuitive and, more importantly, it rests on

'so1id theoretical ground of bank behavior which is lack-’
iﬁé'in the Hester-Pierce's interpretation. This study,
therefore, adbpfs Ratti's inférpréfétion of the coefficients
of in. In subsequent discussions, tbe coefficients shall
be alternatively called marginal returns, implicit rates
of return or net rateslof~return,_keeping,in mipd Ratti's

interpretation.

IV.2 Estimation Procedure

" The dépendent and independent variables included
in the model are listed in Table IV. Three alternative
measures of income are considered in this study. These
are: 1) net current oﬁerating income; 2) net income

before taxes: and 3) net income after tax.

Net current operating income is defined as
total current operating income minus total current
operating expenses. Net income before taxes iswnet_
current operating income plus recovery on charged-off
assets, income fromn assets.acquiredl profit from assets

sold/exchanged, reduction in allowances for probable



Table 1V

68

LIST OF VARTABLES INCLUDED IN THE MODEL FOR RATES OF

RETURN ON THE ELEMENTS OF BANK PORTFOLIO

Symbol variable Definition Means Dzzigiizgs
A. Dependent Variables
Rl Net current dpefating—iﬁéome L7154 - .0162
R2 Net income before taxes .0152. -+ 01H6.
r3 Net income after taxes .0130 .0131
B. Independent Variables
Ao R?cipfocal of.total assets .0008 . 0006
A1 Deposits with banks .1008 .0u50
A2 ‘Trading account securities .0678 . 0488
A3 Investments in bonds L1252 . 0674
Al+ Unsecured loans L2405 .1?20
A5 Loans secured by real estate . 138u .0776
A Other secured loans .1329 .0823
A7 Demand- loans - . 667 .0499.
A8 Short-term loans . 3817 ,1;ou
A9 Long-term ldans .0621 L0567
Al0 Equity investments in allied :
undertakings .0014 . 0017
ALy Bank's properties .0311 -, 0143
A12 .Other assets .0528 . 2769
L, Demand deposits L1264 0396
L2 Savings deposits L1285 . 0965
L3 Time dePosits. L1748 .0908 -
Lu Bills payable .2266 .1239
L5 Marginal deposits LN71 .0192
L6 Other liabilities .0702 . 0366
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losses, and miscellaneous income minus losses and
charged—off on assets, loss from assets sold/exchanged,
additions to allowance for probable losses, and other

. [
miscellaneous loss.

Net income after taxes 1s calculated by deducting

income taxes paid from net income before taxes.

“hegse alternative measures of income are included
to determine which has the most stable rélationship to
portfollo variables. Itis well known that net income
before taxes reflects the results of a number of non-
recurring and non-operating transactions and other
arbitrafy accounting decisions, such as adjusting allow-
ances for probable losses, writing off loans, etc. The
same difficulties are also encountered when net income
after;taxes is used. In contrast, net current operating

income is free of these difficulties. It is, therefore,

Thlrty out of eighty-one observations have net
income before taxes greater than net current operating
income. Thisis mainly due to the fact that their reported
recoveries on charged-off assets and profit from assets
sold/exchanged exceed the losses and charged-off on
assets and loss from assets sold/exchanged during the
accountlng period.
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expected that the latter is likely to have the most

stable relationship to portfolio variables.

Note that cash reserves, defined as cash on hand,
checks and other cash items,are excluded from the model
"he reason for the.u' exclusion is that the balance sheet
constraint should always be satisfied so that if there
are any changes in any of the asset liability items, cash
reserve should be adjusted aecordingly.7 This‘is-
required-in order to be consistent with our interpretation

of the coefficients.

Trading account securities are treated separately
from invesfments in-bondSu The former inelude government
securities purehased, gerrpment and private seéeurities
purchaSed under resale agreements, government and private
securities sold under repurcheee agreemenfs, goyernment
and priﬁate‘securities purehased under certificates of
assighment/participation with recourse and commercial
papers primarily held by banks for their trading activities.

“he latter consist of investments in private and covernment

7It is, of course, 1mp11ed here that banks are
operating under the fractional reserve system.
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bonds and other debt instruments carried by banks but are
not for trading purposes. Most of these are treasury
bills/notes and certificates of indebtedness issued by
the government, its political subdivisions and instru-
mentalities énd/pr corporations owned and/or controlled
by the government. These may form part of the bank's

reserve against deposit liabilities.

Following Hester and Zoellner (1966), we deflate

“all variables in (4.3) by total assets.® " The equation’
to be estimated is
, = + .. + HEL O+ we N
R_']_ a. rO__AOl _% rjyjl Wl (u )
where TA; = total assets of the ith bank,
1 . g kN
o - @ scale variable given by the reciprocal
of the total assets of the ith bank,
i.e., l/TAi,
* = X../ ;
in {Cj;/TA19 |
., = coefficient of the scale varaiaple,

See also Ratti (1880).
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a = the cqnstant term,

.Pj = nef rat? of return on the jth element
in the portfolio,.and |

Wy = the stochastic disturbance term.

To:éstimate the parameters of equation (#.4)
usigg the combined cross-section and time-series data,
we will use the error components model.? This model
assumes that the regression error is composed of three
1ndependent components_—— one a58001ated with tlme,
another w1th the cross-sectional unlts, and a thlrd belng
an ovgrall component variable both ;n the time and cross-
sectional dimension. The choice of the error coﬁp&ﬁéﬁts
model is determined by the need to have efficient |
estimators of the parameters. The latter are obtained
by weishtine the observations in inverse relationships

to their variances.lo

this model is discussed extensively in economic
literature. For example, see Mundlak (1978), Wallace
and Hussain (1969), Madalla (1971), Werlove (1971la, 1°71b),
and Tuller and Battese (1974).

10rhe TSCSREG Procedure of the Statistical Analysis
System (SAS) package is used to estimate the parameters
of (4.4). It follows the algorithm suggested by Fuller
and Battese (1974).
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Two alternative models are tested, namely
Model I and Model II. DBoth médels have basically the
same variables except that the formef classifieslloans
according to securities, while the latter, according

to maturities.

ince there are three alternative measures of
income; three sub-models are considered under Models I. .
and II. This raises the number of equations to be esti-

mated to six.

Two options are considered for each equation.
The figst includes the intercept.term while the second
suppresses it. All‘intefcept terms are, however, found
to be statisticall? insignificaﬁt. Therefore, oniy the

results of the second ontion are discussed.

IV.3 Estimated Met Rates of Return

The independent variables are first checked for
possible multicollinearity problem. Such problem does
not exist as may be gathered from the correlation matrix

given in Appendix II.
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Table V presents the results of the regression

rune. 'l Tt should be recalled that the coefficients are
interpreted as marginal_returﬁ_faltérnativelyg implicit
rates of return, net spread, net rates of return)

adjuSted by the marginal cost ahd probability of short-

term borrowing.

The coefficient of deposits with other banks
(Al) is statistically not different from zero. This
holds true for all the éix sub-models. It means that
baﬁks do not earn a positive net return on their
deposits with other banks. It should be noted that
banks  generally keep this asset mainly to complement
cash in vault as priméry reserves and/or.for check

clearing purposes.

Another variable which consistently yields
statistically insignificant relationship with bank
income is trading account securities (A,). :-Banks,

:owever, regard this asset as relatively less important

e results of the fipst option which-
includes the intercept term are shown in Appendix I.
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ESTIMATED MET RATES OF RETURN ON THE ELEMENTS OF BANK PORTFOLIO
(Using Fuller and Battese Method)

Dependent MODEL I MODEL II
Variahbles
Independen o . 1 9 3 1 9 3
Variables R R R R R R
A -9.5660 -3.9016 -4,1089 -¢.4316 -3.1355 -3,5u53
0 (~3.26)% (~1.51) (=1.92)%%% (-2,81)%  (-1.18), -(-1.62)
A, .0333 .)286 .0259 .N376 L0304 L0275
©(1.37) (1.16) (1.17) (1.51) (1.21) (1.22)
A, L0074 L0194 ., 0260 L0041 RO .0232
¢ .34) - ( .87) (1.30) «( .19) ¢ .e4)-.  (1.15)
Aq . 0585 . 0645 L0745 .0753 . 0765 .0829
(2.10)%%  (2.59)%*  (3.49)% (2.88)% £3.13)% . (3.°7)%
A, . 0u88 .0565 .0559 '
(3.50)%  (4.u7)* (5.:8)%
Ag L0288 L0414 - 0347
(2.18)%% (2,38)%* (2.291)%%
Ag ,N112 .0170 © L0205
( .71) (1.12) (1.56)
A, . L0217 . 0460 087
( .87) (1.38)%®  (2,31)%%
Ay .0u30 . .0497 . 0500
(3.54)% (4.26)* (4,073
Aq .0210 . 0190 .0180
(1.76) ( .99) (1.07)
Al ~.0884 . ,1591 -.0679 -0 -.0399...  -.3045
(-.08) ( .20) (-.10) (-.u5) (-.10) (=.u43)
ALy ~.0194 . .~,0B34 L -.,0934 .ouG2 -.0010 -, 0187
(-.18) (-.63) (1.10) ( .41) (-.01) (-.23)
AL, ~.0158 -.0173 -.0111 ~.0204  -.0226.. -.0137
(-.95)  (-1.05) (~.76) (-1.:3) (-1.37) (-1.08)
Ly .1ou8 . 0930 L7574 . 0853 .0762 L OLGS
(3.39)% . (3.:19)% (2.29)%%  (2.64)%  (2.48)%*  (1.51)
L, -.0708 -, 642 ~.0527 -.0704  -,"683 -. 7610
(=3.46)%  (=3.52)%  (=3.51)%  (-3.8B)% . (-5.u2)%  (-3.:22)%
Ly -.0289 -.0300 -.0232 -.0320 ~.0345 -.0273
(-1.68)%%%(-1,79)%%% (-1,58). (-1.81)%%% (22,02)%% (-1,04)%%
L, -.0151 -.1274 -.0240 -.0139 -.03345 ~.0302
(=1.07) " (-2,09)%% (-2,15)%" (-1.35)%% . (-2.4u)%%  (~2,60)%"
Lg L0261 -. 0244 - Uz . 0267 ~.02276 -.0L6G
( .37) ( .36) (-.87) (-.37) (-.32) (-.76)
Lg L0413 .0306 L0223 .oy T, 0358 275
(1.37) (1.00) ( .82) (1.42) (1.12) ( .97}
Variance Component o ' " : : s
Cross Section .00006067 .00003310 .00001846 .00005777 .00003u61 ,00001G7
Variance Component
Time Series .£000093)1 .00000635 .7000052  .00000962 .00005584 .0H0000L2
Variance Component
Error .10002366 .00003107 .00002878 .00002465 ,00003137 .00002G"
Transformed Reg. M.S. .00003143  .00003784 .NOOO3300 .00003337 .~0039013 .0000538

Note: #*Significant at .0l level.

#Sipnificant at .05 level.

#agipnificant at .10 1
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R bl
as may be seen from its average share to total assets."2

Moreover, banks hold trading securities primarily to
accommodate any temporary excess liquidity. Fmpirically,
therefore, trading securities are not an important source

of income.

Investments in bonds (AB) vield a positive.net
rate of‘return as generally expected. The attractiveness
of this asset 1ies in its-fairly reaéqnable nef rate of
return of not less than 5 percent per annum, and it is relatively
léss‘risky compared with loans.I13 In addition, it may
form part éf total reseﬁvesu énd may also.serve as a
substitute for.agricultural loans as provided for byr
P.D. 717. The latter are generally begarded.éé ﬁigh;

risk, low-yielding types of asset.

The estimated net rate of return on investments

appears to be slightly hiczher if income is defined as

. 12The thinness of trading securities held by
banks indicates that banks are not actively trading

securities.

13During the period of analysis, the unweighted
average gross yields on CRCIs, Treasury Bills and DBP
bonds were 11.28, 11.23, and 12,43 percent. respectively.

Il“See Viliahueva'aﬁd Saito (1278).
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net income before taxeé than when it is defined as net
current operating incéme. The difference suggeéts the
magnitude of capital gains realized by banks on bonds.
.Zhus, the averase capital gains on bonds is about .60
percent per annum under Model I, and about .12 percént ner

annun under Model IT.

Both unsecured loans (Au) and loans secured
by real_estéte (AS) give positive net rates of return.
As expected, the.former yield relatively higher marginal
retﬁrn than the latter. The difference in their net |
yields may.be regarded as a premium for risk-taking
since unsecured loans are riskier than loans secured

by real estate.

gain, the estimated net rates of return on

unsecured loans and loans secured by real estate are
observed to be slightly higher if income is defined

as net income before taxes than if it is defined as
net current.operating income. The difference‘éuggests
that banks made excessive write-offs on loans,
particularly unsecured loans, in the previous years.
Thus,-during.fhe'period of analysis, the estimated net

gain from recoveries on charged-off loans is .77 per-
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r annum for unsecured loans and .26 pércent

um for loans secured by real estate.

The: coefficient of other secured loans (AB)

tively. small and statistically not. different
ro. This type of loan, therefore, does not

cantly contribute to the bank's net income.

When bank loans are classified according to

ies, demand_lqans.(A7) and short-term loans

(A8) appear to be significantly correlated with bank

income.
rates o
income

aé net. -
| demand. -

income

of retu
is defi
takeh a

of arbi

They havetapproximately_the same estimated net
f return of about 5 percent per annum if bank
is defined either as-net:income before tax or
income after. tax. ‘However, the coefficient of
loans is not statistically significant if bank

is taken-as net current operating income.

Table V discloses 'ﬁigher estimated net rates

rn on demand and short-term loans if bank income
ned as net income.befobe tax than when it is

s net current dperating income. Thus, the effect

trary accounting decision, such as éxcessive write-

of fs on loans made by-banks, is also reflected in Model II.



‘The rélatively small and statistically insignii
icant coefficient of long-term loans (Ag) indicates that
banks do not realize a positive return on this asset.
%ppareptlyz banks afe hot efficient producers of long-
term loans. -This'expiéins in part wh§ banks prefer

loans of shorter maturity.

“f interest is the finding that the estimated
net rates_bf.return on loans (classified either accord-
ing to securities 6? mafﬁrities).are‘considerabiy lower
than those on investments in bonds. vSince banks are
primarily lénderé, it is but natural to ex?eét that the
marginal return on loans will be higher than that on
investments in bonds.. Thié.ié further reiﬁforcéd by the
subsﬁantially higher groés yields (interest plus com-
missions, preﬁiums,.feeé and other charges on loan
transactibns) on loans than on those on bonds and
securities. The results seem to indicate that trans-
action costs significantly determine the relative net
rates of return on investments in bonds and on loans.
It is common knowledge that transaction costs of loans
are higher than those on investments in bonds. Indeed,
the magnitude of the difference betwesen their net spreads

makes investments in bonds far more lucrative than loans.
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In general, results show that commercial banks
in the Philippines would realize a net spread of 3.5 to
5.7 percent per annum on loans, depending on the type
of loans and oh.ﬂutmaﬁner of defining bank income.
Unfortunately, no study in the Philippines has provided
estlmates of net spread on 1oans with whlch our estlmates
may be compared. Recently, PNB has 1nd1cated that for an
effective lending rate of 19.15 percent per annum, the
ideal spread is 3.15 percent (Dally Express, 31 August

10613.35

_ Although our estlmates are sllghtly higher than
those of PNB, they are deemed plausible, however. PNB's
lower estimate may be attributed to certaih faetors.

One is that it is financing government high priority
projects usually involving higher transaction costs.

Another is that its effective lending rate is usually

lower than that of ordiﬁary private commercial banks.

‘Allegedly, the large spread between regulated

deposits:and loan rates allows banks to enjoy.a substan-

15The method used to arrive at this figure was
not given, however. Presumably, PNB was using the
standard accounting procedure commonly used by banks to
arrive at the net spread. It was not also made clear
whether this holds true for all types of loans.
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tially comfortable profit margih;is To verify this, we
compare our estimates of net rates of return on loans
with those obtained by Ratti (1980) for a sample of
U.S. banks believed to.be:operating under a more
competitive market structure. Although Ratti's classi-
fication of loans differs from ours, a meaningful com-
carison cén still be made. The results from Table VI
seem to corroborate the said allegation. While U.S.
b&hks"earﬁ a fazor—thiﬁ rate of return on loans,
Philippine commercial banks realize a much larger spread.
Even PNB's ideal net‘épfead may be considered high

eompared to what an average U.S. bank could obtain.

The other asset items mentioned in Table V

do not significantly contribute to bank's income.

The results shown in Table V reveal that except
for the third sub-model under Model II, the coefficient
of demand deposits (L,) is statistically significant
and positive for all -sub-models. This implies that

anks realize a positive implicit return on such accounts.

105ee the ILO Report (1974)
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Table VI

A COMPARISON OF THE ESTIMATED NET RATES OF RETURN OBTAINED BY U.S.
AND PHILIPPINE COMMERCIAL BANKS ON DIFFERENT TYPES OF LOANS
(In Percent)

Ratti's Study™ This Study®
Real estate loang .2.27 Unsecurgd loaps 5.59
Commercial and - Loans secured by
Industrial loans 1.87 real estate 3.47
Loans to consumers o ;.86 Demand loans 4,87
Loans to farmers 2.55. Short~term leans -5..0

Sources: °Table 1 of Ratti's study (1980).

bTable V of this study.

Note: The dependent variable is net income after tax.
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This is indeed contrary to our a priori expectation and

to the findings of similar studies done in the U.S.17

Before making any conélusion, it is necéssary
to check further our results. It is to be noted that
total loans were subdivided into several categories.
The latter were used as 1ndependent varlables in the
model. However, demand deposits may be hlghly correlated
with total loans but not with the different types of
‘loansV”‘This may haveeibearing on the results:weiebtaided.
That is, the use of the different types of loans may
have made demand deposits represent total loansj henoe

the positive coefficient for demand deposits;

“it is, therefore, hypothesized that demand deposits
would yield a negative coefficient if total loans are
used in the model instead of the different types of loans.
This hypothesis was tested by estimating equetion (4.4) |
again, but this time total loans epbear as one of the
independent variables instead of the different types of

loans. As may be shown in Appendix J, a positive sign is

17See Hester and Zoellner (1966) and Ratti (1980).
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still ‘obtained for the coefficient of demand deposits.
This implies that the hypothesis stating that demand
deposits would yield a negative coefficient if total

loans are used instead of the different types of loans

18 Indeed, the findings clearly:

should be rejected.
indicate that Servicing?demand'deposit accounts:is a:
relatively important net income earning activity of

Philippine commerical -banks.

An explanation regarding the positive net rate
of return on demand deposits is in order. The costs
commercial banks incur to attract depositors consist of
explicit and implicit interest. The latter refers to the
implicit resource costs (e. ., cost of capital, labor
and materials) incurred in the process of servieing
deposit accounts. At present, banks are prohibited by -
law to pay explicit interest on demand deposits.  HNever-

theless, they pay implicit interest on such acéounts.

Banks may collect explicit service charges for

demand deposit accounts. In addition, they usually

l8As shown in Appendix H, the correlation coeffi-
cient between total loans and demand deposits. is very
low. This reinforces our findings above.
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require their ¢ustomers to maintain a minimum balance

.of P500 on their demand deposits. The said minimum

balance carries with it forgone earnings which bank

deposits could have earned if they put their money

on interest-earning assets. The forgone earnings are
actually the price paid by depositors fof the" services
rendered to them by banks. It may also be regarded as

the implicit service charge collected by banks for servicing

demand deposits._l

~ustomers are heavily penalized if their out-
standing current account is below P500 and/or if they‘f
issue checks without sufficient funds. Starting 2 May
1979, the monthly service charge on balance below the
minimum is P5.00, while the penalty rate for issuing
checks without sufficient funds is P25.90 per day for
every P50,000. ' These may be considéredléxplicit service
chargés’banks ¢collect from erring dépositors. Totél
service charges then are the sum of implicit and

explicit service charges.,

Thusg, the result showing a positive net rate of
return on demand deposits indicates that total service

charges exceed the cost of servicing such accounts.
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.As expected, the coefficient of savings deposits
(LZ)_%S nega?ive and'statistically significant for all |
sub-models. .The esfimated ﬂet cost of savings deﬁosits
is between 5 to 7 percent pér annum, depending on the
measure of bank income used. This is more or less the
same as the interest rate on savings deposits prevailing

. 1
during the period under study.‘9

The estimated marginal costs of time deposits
(L3) and borrowed funds éLuj are about 2 to 3 percent
per annum. Interestingly, these estimates are approxi-
mately one-half of the estimated marginal cost of savings
deposits. The relatively .low estimated marginal costs
of time deposits and borrowed funds may be attributed- to
certain factors.  One is that larger unit: sizes of these
funds are usually contracted by banks, thereby reducing

20

transaction costs.” - Another is the lower  turnover

rates of these funds besides their more predictable with-

13 It should be noted that the 1nterest rate on:
sav1ngs deposits was pegged at 6 percent per annum for
quite a time. It was first raised to 7 percent per
annum in September 1979, then to 9 percent per annum
in December 1979 (cf. C. B Circular Nos. 696 and 706).
The ceiling was finally lifted in July 1981 (cf. C.B.
Circular No. 777). _

20The monetary authorities actually set the minimum
size of time deposits at P100.00 and deposit substitutes
at P50,000.00.
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drawals since they have fixed maturity dates.21 This
reduces the cost of adjusting reserves to avoid the
penalty of-haVing deficits in reserves._22 In contrést,
savings deposits are usually of smaller unit sizes and
have'higﬁer turnover rates. This increases both trans-

action costs and the marginal cost and probability of

short-tévm.borrowing.

Marginal deposits (L) and other liabilities

(LG) do not have'any significant effect on bank income.

-The three measures of income, namely current
operating incomé_(Rl), net income before tax_(Rz) and
net income after tax (Ra), appear to have_equally_stabie
relationships with the portfolio variables. This may
be due to the fact that these three alternative measures
of income are not significantly different frqm.one énother.

ence, any one of these three measures of income may

21rime deposits have a maturity of not less than
90 days, whereas deposit substitutes have usually a
maturity of 30-60 days (see Joint IMF/CBP Banking Survey
Commission, 1977).. '

_ 22Recall the interpretation of the coefficients .
discussed in Section IV.1l.
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be used in estimating the implicit rates of return on

the various elements of bank nortfolio.

“he statistical model for estimating the net
rates of return on the various elements of bank portfolio
appears to be generally plausible. However, caution
should be made in using the results of the model as basis
for making decisions. The.obvioﬁs weakness of the model
is that the estimates may suffer from the vagaries of
statistical accounting analysis, especially if a very
substantial proportion of joint costs which cannot be
easily allocated to any particular bank activity exists.
‘onetheless, the approach used in this study is deemed

far superior to the ordinary cost accounting method.

Going back to the oripinal purpose of this
exercise, we note again that banks earn negative
implicit returns on savings and time deposits. This
is consistent with a priori expectations and the
evidence provided by studies in the U.S. However, a
rather unexpected result demonstrated in this study
is that the Philippine commercial banks earn a positive
implicit return on demand deposits. It, therefore,
‘ndicates that servicing demand deposit accounts is a

direct income-earning endeavor of commercial banks.
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In other words, banks successfully create this product
which is more highly valued than the original input
elements. By using the criteria set by Sealey and
Llndley (1077), demand dep051ts, therefore, can be
considered bank output in addltlon to the bank‘: earning
assets and other 1ncome-earn1ng‘servmes5 such as trust
department.acfivities, issuance'of.letters of eredit, u

etc,



Chapter V

ECONOMETRIC SPECIFICATION OF THE MULTIPRODUCT
JOINT COST FUNCTION

The task of this chapter is threefold: (1) to
present-a functional form that peymitsfthe}estimation
of the multiproduct joint cost function; (2) to out-
line the mprogodures for estimating the parameters of
the said function; and (3) to briefly discuss the

variables included in the model.

V.l The Specific Functional Form for the Multiproduct
Joint Cost Function '

In choosing a functional form for our multi-
product joint cost function (MJCF), there ar; three
considerations: TFirst, the functional form is
"flexible", that is, it does not a priori constrain
the various elasticities of substifufion as the Cobb-
Douglas and CES models do. Second, it is capable
of providing a second-order approximation to an arbitrary
twice differentiable function. Third, it can detect
the presence or absence of the cost properties of the
multiproduct firm, such as multiproduct scale economies and

economies of scope.
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Three flexible forms can possibly represent the
MJCF. The first is the "hybrid Diewert" multiproduct
cost function (HDMJCF) proposed by Hall (1973). It is

expressed as

1

(@]
"
o~

?.
k

[N e o |
ne~—yg

. 2 .
The second is the quadratic multiproduct joint
cost function (QMJUCF) presented by Lau (1974), It is

written as

T P s
C = o * a.q B.P
o 45y i1 45277373
11
+ 1/2 Y a9 . q (5.2)
j21 k=1 ik ATk
n
+1/2 ] Z Ay
j=1 s=1 S
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The third flexible form which is called. the
transcendental logarithmic:(translog) multiproduct joint.
cost function (TMJCF) was suggested by Christensen et

al. (1973). The TMJCF is written as

m n
InC = a_ + J a, Ingqg, + 7} B. 1n p.
o 4z 1 oy j
I vt
+1/2 2 ys Inq: lng
iz1 k=1 2k TR T K
(5.3)
3o
+1/2 ) "z ln ps; 1np
331 g1 s j s
3 e
+o 9.5 -1n q; ln p.
' i=1 -j:l 1j R g ]

In reviewing the three flexible forms, Caves
et al. (1980) pointed out that the QMJCF does not
satisfy the regularity condition of linear homogeneity
in factor prices.  The condition is necessary -to -prove
the existence of 'a duality relationship between the cost.
and transformation functions. While: HDMJCF and. TMJCF
fulfill this regularity condition, the former has more

parameters to be estimated than the latter:. Thus,: the
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TMJCF appears to be more suitable for our purpose, but

only if there are nonzero output observations in the
sample.1 Since none of the sample observations registered
zero in any of the outputs, the TMJICF is chosen to

represent the multiproduct joint cost function.

‘The TMJCF is required to meet the following

symmetry conditions:

ik BRSR A .
_ o (5.4)
ii) Ajs = Asj .

In addition, every cost function should always
exhibit linear homogeneity in input prices. The
following parameter restrictions imposed on the TMJCF

are necessary and sufficient for linear homogeneity in

input prices:

n
i) ] B, = 1
j=1
1 . . -
If one of the q; 18 zero, in q; T ==,
consequently 1ln C = -« and C = 0. That is, whenever

the firm does not produce all of the various products
and the output of at least one product is zero, then
the translog cost function automatically yields zero
costs. This, of course, contradicts common sense.
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n

ii) YA, = o0 (5.5)
111 .. =0

11}) jgl i

The cost function which is dual to the trans-
formation function obeys Shephard's lemmé, i,z., a set
of factor demand equations can be derived from the jOint'
cost function. In our translog multiproduct joint cost
function, the partial derivatives of (5.3) yiéld cost

share equations of input j. This is written as.

n
3ln C
M, = Soo——=- = 8.+ } A._ 1lnp
S dlnpse T g2y IS s

(5.%)

<+
n e~
@
|
=
0

1
where Mj is the cost share (i.e., pjxj/C) of the 'jth
input.

Since all the cost shares must add up to one,

the following parameter restrictions are implied:

i) Y B, = 1
| j=1 J
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n
ii) J oA, = 0 (5.7)
j=1 1®
)
iii) 0,. = 0
je1 M

Since these are exactly the same parameter restrictions
when linear homogeneity in the input prices is imposed
on the cost function., therefore, no new parameter

restrictions are added to the cost share equations.

As earlier discussed, nonjointness and separa-
bility in outputs may be imposed on the production
process. The imposition of nonjointneéé implies that
the marginal cost of cach output is independent of the
level of any other output, i.e.,

320

8q,39,

= 0, i#k (5.8)

The TMJCF is then required to have the following para-

meter restrictions:

Yie = 0, i#k (5.9)

This reduces the number of parameters by (m)(m-1)/2.
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A separable transformation function implies
that the relative marginal costs are independent of

input prices, or

) (alnC/alnqi)

=0 (5.10)
3 1n P; (alnC/Blnqk)

Applying.this condition to the translog joint cost

function. we have:

- n
? _ (ai + _Z Yik ln_qk + .Z eij 1n Pj)
k=1 J=1
TR 5 (5.11)
3ln p. |(a Y y:, Ing. + J 0,. 1n p.) o
i L ] i;l 13 et 521 kJ i
Separability holds if

Since the imposition of linear homogeneity in
the input prices leaves only m(n-1) free eijvs, _the
imposition of separability on the joint cost function

further reduces the number of parameters by m(n-1).



97

It should be recalled that this study uses a

combination of time series and cross-section data. The
estimation of (5.3) with pooled time series and cross-
section data would not allow for diffefences in pro-
duction structure among the years. Before we impose
restrictions'of'nonjointﬁess'and separability on the
structure of production; we should test first the
hypothesis. that tbe:sfructure of production differs
among the years considered in this study. Thus, we
introduce dummy variables for 1978 and 1979 (i.e.,
Y, = 1 in 1978, zero otherwise: Y, = 1 in 1979, zero
otherwise) which allow the production structure to be’
different from that of;1977. The ddmﬁyhvariabléS“afé
allowed to interact with outputs and factor prices.

The expanded cost function can then'be“written as:

InC = o +a .Y, + a
o

9
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; p lIn q.Y
i=1 1 442 7 7102
L6 )
+ §:1 1n p.Y. + 8., 1In p.Y
j=1 311 771 j=1 72 372

Since a cost function should exhibit linear

homogeneity in factor prices, the following additional

— . 2
parameter restrictions are required:

=
<
4
~1
o
"
o

(5.14)

<
-~
"~
(=]
il
o)

See (5.5) for the first three sets of parameter
restrictions.
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The following are then the cost share equations

implied in (5.13) by Shephard's lemma:

(5.15)

V.2 Statistical Method

The cost function and the cost share equations
are estimated jointly using the Zellner Efficient (ZETF)
method.® Since the parameters appearing in the cost
share equationsvalso appear in the cost function,‘we

1

can impose the restriction that they are equal.  The

joint estimation of the cost function and the cost

‘“3This‘method_is also called_ﬁSeemihgly Unrelated
Regressions’ or SUR for short. See Zellner (1962).

:'HOLS'may be applied to the cost function and to
each of the cost share equations separately, and the
results are consistent. However, these estimates in
general will be inefficient because the fact that the
parameters appearing in the cost function are the same
as those appearing in the cost share equations has been
ignored (see Lau, Lin and &3topoulos,f197@).
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share equations has the effect of adding degrees of

freedom without adding unrestricted parameters.

We specify an additive disturbance terms for
each of the cost share equations and the cost fuﬁction.
Any deviations of the cost shares from logarithmic
derivations of the translog cost funéfién are assumed
to result from random errors in cost minimizing behavior
Following Zellner (1962), we assume correlated disturb-
ances across equations. To impiement the ZEF method, it
is necessary to drop one of the cost sbare equatlons
8ince only n-1 of=said equations dIEPlll’EEﬂ'l‘z‘ J.ndepenclen‘t.
However, this raises another problem, i.e., the estimato
that are going to be obtained will not be invariant to .

the cost share equation that is going to be omitted.

Barten (1969) had shown that the maximum like-
lihood parameter estimates are independent of the omitte

equation. This requires the use of Full Information

SSince‘the cost shares add up to one, the sum
of the disturbances across equations is zero at each
observation. This implies that the disturbance co-
variance matrix is singular and non-diagonal, thus it
1s necessary to omit one of the cost share equatlons
in order to,implement the ZEF method.
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Maximum  Likelihood (FIML) to obtain parameter estimates
of the system of equations. Oberhofer and Kmenta (197u4),
however, had demonstrated that if one were to iterate

the ZEF method until the estimated coefficients and
residual covariance matrix converge, asymptotically
equivalent estimators to maximum likelihood estimators
can be obtained. Therefore, the iterative Zellner
efficient estimators are alseo invariant to the omitted

equation. This is the method employed in this study.

We will consider two alternative models for the
cost function of banks, namely Alternative I and Alter-
native II. Both have practically the same variables
except that the former classifies loans according:

securitys= whilée the latter, according to maturity=:.

In the empirical analysis to be presented in
Chapter VI, we will first try to determine the under-
lying production technology of banks and then derive
estimates of marginal costs, scale economies, ~tc.,
from the said technology. Fipure IV outlines the test
procedure for determining the underlying production
technology. Panel A presents the three models -- the

unrestricted model, a model with nonjoint production



Figure IV

- TEST PROCEDURE
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process, and a model with separéble:“production'pfodess -
with time dummies. Panel B gives the same three models

minus the time dummies.

The'testingof hypotheses proceeds as follows:
First, the null hypothesis stating that there are no
differences in the structure of production among the
years is tested;%@:e., tbg_unrestrict§d;mode1\without
time dummies wiii bestedt=d against the unrestricted
model with.time dummies. If the null hypotheéis is
accepted, the succeeding tests of_ﬁypotﬁeséé will follow
Panel B,Hi.e.;_the nonjd&ht and separabie production
processes will 5e tested éepérately against.{he unre-
stricted model without time dummies.l If, however, the
null hypothes;s is fejected, thammcaaxxﬁng tesfé of |

hypotheses will follow Panel ‘A.
The various hypotheses will be tested using
the likelihood ratio statistic:
-2 log A = n(log/ﬁr/'—'log/ﬁulj (5.1

®Note that symmetry and homogeneity in input
prices are imposed on all models.
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where /fi / and /{,/ are the determinants of the
restricted and unrestricted estimates of the error

variance-covariance matrix, respectively; and n  is
the total number of observations. -2 log ) folléws
a Xz. diétribﬁfion with degrees of freedom equal to

the number of indepehdent restrictions imposed.

V.3 The Variablesirgrchkir@sdirinlthe MMICF

Table VII lists the variables included.in_the
TMJCF. For the purpose of studying asset diversification,
bank loans are classified by security:- and maturifya?,
This gives us two alternative ways of defining bank
outputs. Aside from the different types of loans, the
other outpufs considered are investments, demand
deposits and other bank services. The latter are
represented by the contingency accounts which include
trust accounts and unused letters of credits. These

are relatively important sources of bank income.

Banks use funds, labor and capital as factors
of production. Ceilings are imposed on most of the

prices of these factors, particularly interest rates
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Table VII

LIST OF VARIABLES INCLUDED IN THE TMJCE

Notation ' Definitior

o A ;

A, Dependent Variables

Total current operating costs

Mi‘ Cost share of savings and time deposits
M, Cost share of borrowed funds

My Cost share of labor

M, Cost share of operating inputs

By independent Variables

ARt I
9z . .Unsecured ,loans .
42 . Secured loans
9, Investments
q, Démand-'deposits
Qg Other bank services
. At IT
9 _ Shqft—terg logns
q, Long=-term loans
q, Investments
Q Demand depogits
Qg Other bank services
2) Factor Pri _
Py o . Price of saviggé.qnd time deposits
Py Price’of borrowed funds
Py Price of labor services
- Py o :  Price of operating inputs.
3) Time Dummies |
Y1 _ 1 for 1978, O otherwise

Y, 1 for 1979, O otherwise
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on deposits.?_:prever,wbaﬂks-have:Ways of circumvent-
ing the pricé ceiling feguiétions. -It is, therefore,
hecessary to use effective'ﬁfiéggnof'{hé“factors or
"production since they reflect approximately the true -
cost of using bank resources. The following derivations
of the iﬁpht priqeéﬂgener@lly fbllow the method used.

by Mullineaux\g;ﬁmai., |

a) Price of Savings and Time Deposits (pl)

vl

In reality, the interest rate on.savings
deposits differs from that on time deposits., Ideally,
therefore, the two rafes"sﬁgﬁia'be considered as two
distinct input prices. ﬁHéwéQén, income statements
reported by banks lump the' two interest payments
together, and there is no way of separating them.
Given this limitation;‘thé tWo.types of deposits are
treated as homogeneous commodities which can be
represented by one price., Thus, the price of deposits
is obtained by the.following formula:

interest payments on deﬁcéits‘

Py = - ‘ S (5.17)
volume of savings and time deposits

7Interest'ceilings were still imposed during the
period considered in this study. ‘



107

b) Price of Borrowed Funds (p,)

Borrowed funds consist of borrowings from
the Central Bank and from the money market. The
prices of these funds vary. In addition, there are
different types of money market instruments whose
prices also differ from each other. Unfortunately,
the interest payments on them are lumped together
in the reported bank income statements. They are,
therefore, treated inevitably as one comrodity

'rebrésented by one price.

The price paid by banks on borrowed funds is
simply computed in the following manner:
interest expenses on borrowed funds

Py = - - (5.18)
' ' volume of bills payable

c) Price of Labor Services (p3)

The conventional method is applied to
derive the price of labor services, that is,
expenses on compensation and benefits

Py = ) . . - (5.19)
total number of employees
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d) Price of Operating Inputs’ {p,)

The unit price of operating’inputs is

defined as

total current operating expenses .

less interest payments on savings

and time deposits, interest pay-

ments on borrowed funds, compen-

: sation and fringe benefits

5 Y -

B total assets _ (5.20)

It should be noted that all data from the balance
sheet items are average balances of four quarters., The
averageSbaiancesuare pfeférred to fhe'QeaPAehd data
because the effect of window dressing uéually:done by
banks at the end of the year is automatically discounted.
Moreover, this is necessary especially .if banks are
experiencing seasonal variations and/or are rapidly
growing during the period considered. This is clearly
evident if we are to compute for the explicit interest
rate on savings and time deposits defined in (5.17).

In growing banks, the use of average savings and
deposit balances will result in a higher effective
interest rate for savings and time deﬁosits-than the

use of year-end balances.



Chapter VI

EMPIRTCAL FINDINGS

This chapter first attempts to determine the
cost function that aopnrooriately describes the underlvine
production technology of banks and then procedds to

derive important information from the said technolosv.

VI.1  The Underlyine Production Technologsy of Bamks'

Two Elternative cost functions which are
basically similar in almost all aspects except in‘the
manner of élaésifving loans are considered: Alﬁernative
I classifies loans accordinglto security, while Alter-
native II classifies loans aécording to maturity. The
test Drocgd@re outlined in the nreceding chapter is

anplied to each alternative.

To tést the various hvpotheses mentioned in
Chapter Vg_ x?  test statistics is utilized. The over-
all significance level of our series of tests is set
at 5 percent. ' Table VIII summarizes the results of

the tests.,.



Table VIII

TEST STATISTICS FOR THE DIFFERENT MODELS

Alternative II

' Alternative 1

e of No. of 'ériticaif ) — 3
Model ReEZEiction Parameter X X~ Test = Hypothesis X~ Test Hypothesis
Restrictions (5%} Statisti cs Outcome Statistics Outcome

A Unrestricted Model.

with Time Dummies - - - - - -
B Unrestricted Model

without Time o

Dummies 18 : 28.87 11.78 Accept 9.05 Accept
C with Nonjointness 10 18.31 22.37 Reject 169.91 Reject
D With Separability 15 -~ 25.00 42.44 Reject. 44.91 Reject
Note: Model B is tested against Model A which is the Un;estricted Model with Time Ddhmies, while

Model C and Model D are tested against Model B.

01t
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First, we will test the hvpothesis that there
“éféTno-diffgrenééé*in“the-productidn structure of
commercial banks among theé years. That is, the unre-
stficted model without time dummies will be tested
againét the unrestricted model with time dummies. In
the context of our TMJICF, this implies the testing of

the null hypothesis:

i) ayl_ é: 9y2. = 0

ii) Piy (T s, =0, v, (6.1)
1ii) &, = &, = 0 U,
. 71 32 - 3

The null hypothesis is accepted in Alternatives
I and II, suggesting that the nroduction structure of
banks did not differ among the years (i.e., 1977-1979)
considered in this. study. This was expected since the
three years considered aﬁe consecutive and too short. .
to allow banks to alter their production. technology. -
In subsequent tests, therefore, the unrestrlcted model
without time dummles is con51deved as the malntalned

hypothe51s agalnst whlch restrlctlve ‘models are tested.
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The second hypothesis deals with the nonjointness
in the production process. In the context of the TMICF
(equation T5.31), the null hypothesis to be tested i8’

Y 20 Vg, 1Kk (6.2)

‘The null hypothesis is rejected in both alter=-
natives, implying that the nroduction technology 8f
banks is not characterized by nonjointness. 1In other
words, no outputmproducing denartment of a bank can
opefaté on its own as if it were an indevendent firm
since its activities influence, and are also influenced
by, the activities of the other departments. This
finding raises serious doubts about the validity of
applying éimpler models, such as those pfoposéd by
Sealey and.Lindley (1977) and Bell and Murphy (1968),
td:the Philippine case. Such ﬁodels'aésume nonjoint-
ness in thé prodﬁctioh bf&éesécwithout prior Qerifiéafion

of its validity.

Finally, the hypothesis that bank's underlying
production technology is characterized by separability
“in outputs will be tested. It means that we have to

test the null hypothesis that
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.. = 0 , v, . (6.3)

~ Again, this hypothesis is strongly reiected in
,bath_almgrqatives,wiﬁdicating that models of bank
behavioriwhigh assume a single homogeneous output must

If fhe technology is separable, the ratio of
any two marginal costs or, under perfect competition,
tﬁélfétiolbf.any tﬁd output ﬁrices is dependent on the
output mix Buf:indewéhdent of ‘factor prices or factor
intensities. The result showing that separability is
decisively rejected implies that the ratios of anv two
marginal costs are also sensitive to factor prices or
factor intensities. Thus, a bank's gptimizqﬁion decision
QQpenq$.simultaneously on outputtand_input_mix. With
this finding, it may be said that the practice of
_managing_simultaneously.both outputs and ipputs stands
out. well in contrast to_the practice of mangging the
. outputs independently of the inputs. In other words,
the decision-making process domne at the bank level is

still centralized.
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The Cobb~Doug1as is even more restrictive than
any of the models tested since it requlres that all
-second order Darameters (y 50 jsﬂ 13) be zero. Since
the model with separabllltv restrlctlon whlch is the
most restrlctlve amonp the models con51dered 1s
rejected, the Cobb-Douglas form will most likelv bef
rejected. This, therefore, seriously limits the claim
of Richard and Villanueva (1978) that a Cobb-Douglas
function. is the underlying technology of the entire
cbankingnsystem.l. Since thev were analvzing only the
rural and private development banks. of the Philinpines,

. their conclusions could not be extended to the commercial

banks.

| On the basis of the results, we may-conclude
that the untestricted model which does not allow fé%
dlfferences in the structure of productlon duhinv the
period 1977 1979 is the model that best describes “the
production technologv of banks. Such model describes

a technology that is characterized bv jointness in the

They were actually using a Cobb-Douglas DPOflt
function which is dual to the Cobb-Douglas production
function.
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production process and also allows simultaneous deter-

mination of output and ihpgt:mi¥:

Our ana1y51s on bank behavior will proceed using
the 1nformat10n contalned in the unrestricted model.
The parameter estlmates of the unrestricted model w1th-
out time dummies are shown in Table IX, while those of

the other models are given in Appendix K.

“¥I.2 The Implied Marginal Costs of the TMJCF

To see the extent of the increase in costs due
'to a unit inerease in the production of a particular
'oufput, the'marginal'costs mey be computed. These ‘can
be obtained from the TMICF., By dlfferentlatlnp (5 3)
~with respect to each product, the following cost elas-'

ticities are optainea:

3ln C o |
T = X - + Z ch 1n q
3ln Q; i i27 17 1

(6.4)
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ITable I

ZEF PARAMETER ESTIMATES OF THE UNRESTRICTED TRANSLQG.
" MULTIPRODUCT JOINT COST FUNCTION

Alternative . Alternative II

Variablgg__: :l?arametersn " .Values ‘t-Ratios  Values =~ t-Ratios
Constant a0 7.t781 7.07% 8.0365 5.69%
1n ql- el -0.7221  -2.26%%  _2,1317  -3.12%
in @2 o2 -1.0017 -5, 1u® -0.2669.  ~1.41
1n q3 a3 -0..133  -0.78 -0.4088  -0.59
1n g4 ol 1.5647 2.174%% 1.3318 1,73%%%
1n q5 C as C0.7717 U 2.26%% 07476 - 1,00%%
i1n pl R1 -0.7108 -0,14 0.0853 0.90
in p2 B2 ©0.uMB7 2.057% 0,004l 0.82
1n p3 23 _ 0.7106 - 7.72% . 0.3777.  8.52%
in ph By 0.5465  3.39%  0.u429  2,.3%%
1/2 (in'ql)2 | Y11 1 0.7156 0.11 ~0.4547 _;1.36
In ql 1n.gq, Y12 . -0,1879 = -2.28%%  _0.0880  -~1.18
In ql In q, Y13 0.0604 0.51. 0.2930  2.20%%
in gl ln q, Yiu 0.2621 1.75%%%  0.4617  1.57
n gl 1n q Y15 0.0112 0.12 0.1583  1.00
1/2 (In q2)2 Y22 -11,2697 ~3.68% -0.0188 -1.73
1n q, 1n g3 Y23 0. 2470 3.78% 0.0818 1.65%%
1n qy 1n qq Y2u 0.3675 2.16%%  © ~0.5265  -0.45
1n q 1n gg Y25 0.2390 2,51 0.1050 2,344
1/2 (1n q3)? Y33 0.2839  b4.12% 0.2506  U.3uk
1n g3 1n g Y3y  -0.5576  -4,36% -0.5949 -4, u1%
In q3 ln gg Yas 0.0021 0.02 -0.1132  -0.99
1/2 (1n qy)? Yy 0.0696 0.33 0.2146 1.00

in q In asg Y45 -{:.:3537 -2.91* -0.2607 2, (1R
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Table I¥ (Continued)

Variables Parameters Alternative I. Mternative I%
Values t-Ratios Values t—Ratlos
1/2 (in q5)2 Y55 . -0.0430 ~0.al -0.0139 -0.13
1/2 (1n p1)2 All 1 0.72050 8,79% 0.2295 9,51%
in p; 1n p, Al2 -0.0581 Tz.uo** -0.0875 -3, Gy
1n p; 1n p, - Al3 -0.0220 -1, 1%%%  -0.0120  -1.09
In Py lgﬂpu Alh ~0,1249 -2.,76% -0.1299°  -2.10%
1/2 (1n';":2)2 222 0.1025 3.12% 0.1388 Yy, o0k
1n p, 1n p, A23 -0.5021 -0.17 -0."134 ~1.18
In p, 1n p, A2y -0.7423 -0.71 -0.7379 -0.62
1/2 (1n p3)2 A33 0.0232 1.8l 0.0252 2.0.5%%
1n Ps ln-p, A3 © 0.0009 0.4 1 0,12002 0.91
1/2_(}n_p4)2.. Alb 0.1663 3.07% 0.1676 3.05%
In q; 1n p; 611 -0.0797 -3,60% -0.1063 -2.83%
In q, In p,’ 621 0.7055 0.33 0.0134 1.3
In qq4 ln py 831 0.0791 “3.07% 00,0778 3.u2%
In g, 1n py ol 0./656 2..3%% 0.1009 3.03%
in g 1n Py 051 -J.C261 -1.31 ~0. 1339 -1.56
In g, 1np, 612 . 0.1048 3.96% 0.1583 3.40%
In q, In p, 822 - 0.0068 0.32 -0."151 -1.39
In q4 In p, 832 -0.7:614 ~2, 27k -0."627 ~2,23%%
n g, 1n p, S 8u2 T -0,1231  -3.32% -0.1656  -nlh1%
in q5 1n p, 652 0.0409 1.63  0.0473 . 1,75%%
In q, 1n‘P3 613 -0.0280 -2.03% -0. 572 f§i§??
In q, In p, 623 ~0.0037 -0.46 0. 069 1,35%%%
In q, 1n p, 833 -0.1088 -0.86 -0.1059'  -0.61
ln g, 1n p, ou3 . 0.0309 2.22%% 0.0446. - . 3,u5%
1n qg lprp3 053 f0.0078m __577?3 —Q.QO?I -0.£5
In q, In p, 81y 0.0029 0.56 0.7053 0.06
In q, 1n'p, o2 - ~0.0086-  =0.%53 -0.,0052 -0.u5
In q In p, o34 ~0.0089 -0.20 -0.0092 -0.20
In g, In p, Buy 0.0266 0.37 0.0200 0.8
In qq In p, 854 -0.0070 ~0.71 ~0.0072 -0, 14

Note: The parameter estimates refer to those of the unrestricted model
without time dummies. #Significant at .0l level. **Significant
at .05 level. =%%Significant at .10 level.
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The marginal cost for each output may be derived by

multiplving (6.4) by C/q.; we have

: n
ac . [alnc:' c _.-[' £ 3
= = = = | a Y. In a,
8q;  [AInq; J a; . 1 42 4] i |
(5.5)
n ' '
C
+ Z 0.. 1In p.] —
321 11 1J 9

As may be seen from (6.5), the marginal cost for each
product depends onfthe levels of all outputs and facto
prices. Since the levels of éll outputs and factor
prices vary across observations, the marginal ecost also

differs from one observation to the other.

The marginal cost equations for the different
bank outputs are presented_in Table X~-a and Table X-b
for Alternatives I and IT, respectively. They are:
evaluated at the observed levels of outputs and inbut
. Prices, and the results are shown in Table XI-a and :
Table XI-b for Alternatives:I and II, respectivelv.
We notice some difféfénces';h”the estimates of the
marginal cost of investmentst demand deposits and other

bank services under the two alternatives; however, the



Table X-a

MARGINAL COST EQUATIONS, ALTERNATIVE I

[-.7221 + .0156 1"fi"'q1 - .1879 In q2»4 .0604 1n o, + .2621 1n q, + .0112 1n g

: C
. -.0797 ln.p, + .1048 1ln-p, - .0280 in.p, + .0029 1n p,J =
{-1.9017 - .1879 1n q, - .2697 1n q, + .2470 1n 4y + .3675 in g, + .2390 1n q5
+7.6055 1n p, + .0068 1n p, - .0037 1n p, - .0086 1n p,] -
1 2 3 a4’ g,
{-13i33 + .0604 1n g, + .2470 1In d, + 42859 1In 9y - .5576 1n 9, + .0021 1n dg
+ .0721 1np, - .0614 ln p, - .0088 1n p, - .0089 1ln p,J <
A LT T2 P 3 L 4 aq
[1.5647 + .2621 lnfq1 + .3675 1n 94, - .5576 1n 8 + .069%6 1n q - .3537 1n 9

+ .0656 1n p, - -1231 1n p, + .0309 1n p, + .0266 1n p ]

5

a
. S, "4
[.7717 + .0112 1n q, # .2390 1n q, +.0021 In g3 - .3537 1n g, - .0430 1ln q,
- .0261 1n P, + .0409 1n Py - .0079 1n P3 - .0070 1n p4} a

5

The bracketed terms are the cost elasticities with respect to qAyr 9yr G3r Gy
and q5, respectively.

6TT



Table X-b

MARGINAL COST.EQUATIONS, ALTERNATIVE II

MC, = [-2.1317.~ .4547 1n g, - -0880 1ln q, + :3930 1n gy .+ .4617 1In q4 +.1523 1n o
' -°.1063 1n p. + .1583 In p_" - .0572 in p. + .0053 ln p,J €
1 2 3 4 oy
MC, = {-.2669 - ,0880 1n q1>- .0188 1n g, + .0818 ln_qér— .0265 1n g, + .1050 1n og
4+ .0134. 1n p, - .0151 1ln p, + .0069 1n p, - .0052 1In p,} =~
T R 2 "3 4’ a,
M, = [-.3088 + .3930 1n q, + .0818 in q, + .2506 ln q, -~ .5949 In q, - .1132 ln'gy
+ .0778'1n p. - .0627 1n p, - .0059 1n p, - .0092 In p,] <
1 ) 2 _ 3_ 4 q3
M, = [1.3318 + .4617 In q, - 0265 1n g, - .5949 In g, + .2146 ln g, - .2607 1n q,
+ .1009 In p, - .1656 1n p, + .0446 1n p, + .0200 1n p,] <
1 2 3 4 q4
Mc, = [.7476 + .1583 ln q + .1050'1ﬁ'§2'4 1132 1n a, - .2607 1n q, - -0139 In q;
- 0339 1n p, + .0473.1n p, = -0061 1n p, - .0072 1n p,] a

Note: The lracketed terms are the cost elasticities with respect to Qqs g0 93¢ 9y and
q5, respectively.
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ESTIMATED MARGINAL COSTS, ALTERNATIVE I

. Table XI-a

121

L

£iPPS. " e "3 %y 5
1 .082 .049 - .274 .033
2 .053 .042 - .280 .039
3 .065 .117 - .311 .014
4 .018 .029 .074 .139 .025
‘5 .048 .257 .163 - .016
6 .058 .332 .233 - .013
7 .081 .067 .085 .158 .032
8 .106 .139 .092 .130 .008
9 .114 .154 .126 .192 .012
10 .073 .150 .079 .120 .021
"1 .049 .152 .130 .109 .015
12 .064 .295 .135 - .001
13 .014 - .033 .342 .059
14 .025 - - .306 .018
15 .031 .018 .012 .318 .01
16 .127 .180 - - -
17 .106 .119 - .103 -
18 .100 .131 - 177 -
19 .105 .221 .028 - -
‘20 .C70 .173 - .258 -
21 .073 .158 .005 .274 -
22 .044 .030 .075 .313 .062
23 .059 .072 .072 .207 .042
24 .057 .108 .080 .197 .026
25 .107 .137 .036 - .010
26 .120 .153 .071 - .012
27 .084 L1117 .153 .139 .029
28 .212 .236 - - .027
29 177 .312 - - -
30 .063 .096 - .221 .026
31 .047 .02%6 L1186 .147 .026
32 .024 .056 .160 .376 .036
33 .051 .094 .170 .185 .047
34 .001 - .020 .122 .054
'35 - - .31 .563 .085
36 - - .344 .239 .084
37 . 006 .046 .212 .145 .055
-38 - .065% .2¢8 .127 .041
39 - .058 .284 .268 .066
40 .088 177 .021 .005

.053
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Table XI-a (Continued)

OBS. MC, MC, MCy MC , M
41 - - .081 T 0157 .099 .093 .010
42 .120 .251 136 - - .010
43 .101 .038 _.030 .355 . .092
44 - .093 T .090 .098 .193 .057
45 .091 114 ' .145 175 LOB7
46 .028 - .094 . 568 079
47 - - .235 ' L7111 .113
48 .034 : .077 .151 .332 .046
49 .098 : .143 ' - .050 -
50 .012 .025 .102 .286 .042
51 .005 : .019 .242 .309 .058
52 - 086 .122 .026 .200 .018
53 123 .122 : - .152 -
54 .226 .266 - - -
55 - - .023 .401 .110
56 - - .076 .407 2141

© K7 - - .086 .494 123

- 58 .095 10.374 - - -
59 .082 2.60 - - -~
60 - - .098 .591 .070
61 - .038 ' .096 .23 1,094
62 - ' .024 .120 .286 114
63 - .015 162 : .341 .118
64 - - - ' 2.122 3.459
65 - - - 1.866 .508

. 66 - - - 1.126 .039
67 .050 .115 .153 .089 .028
68 .042 .136 172 .031 .015
69 .060 .221 . 240 - .012
70 .059 .075 - .161 .012
71 .045 096 .007 .181 .010
72 .008 .014 .159 .366 L071
73 - - : .191 .274 A17
74 - .039 o . 140 ‘ .179 J0s52
75 - .019 . .226 .399 .071
76 .132 .186 - - -
77 .159 .190 o - .005 -
78 .131 .322 .038 . -
79 - . 001 .244 .077 157
80 ~ .055 .254 - .123
81 - - .038 220 .172 .108
Note: MC marginal cost of unsecured loans.

marginal cost of secured leoans.
marginal cost of investments.
marginal cost of demand deposits:
marginal cost of other bank services.

BE8S
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ESTIMATED MARGINAL COSTS, ALTERNATIVE II

Table XI-b
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OBS. Mc, Mc, MC, M, MC,.
1 .047 - .066 .37 .086
2 - .066 .182 - .374 -
-3 .086 1.578 - .514 -
4 .018 .091 .085 .183 .023
-5 .091 .869 .156 - .010

6 .124 .797 .209 - .011
7 .079 L011 .074 - .024
-8 .151 .044 .068 .104 .007
9. .152 .062 .084 172 .022
10- .103 REE .080 .142 .021
11 .089 .392 .093 .178 .004
12 .129 .608 .106 - -
13 - - .093 . 406 .074
14 - - .024 .446 .042
15 - - .190 .603 .076
16 .169 .767 - .07 -
17. .131 .77 - .163 -
18 .129 .398 - .236 -
19 .165 .102 .023 - -

- 20 .072 .060 - .362 -
21 .081 .040 .029 .330 .023
22 ©.079 1.47M - .362 -
23 .14 6.559 - .277 -
24 .080 .124 .083 .229 -
25 .148 .068 .009 - .009
26 .151 .200 .017 .013 .001
27 .109 .096 .100 .147 .025
28 .293 .402 - - -
29 .250 .797 - .088 -
30 .082 .315 - .393 .018
31 .083 .046 .098 .079 .047
32 .049 .022 .125 .238 .060.
33 .124 .037 .125 - .061
34 - - .037 .161 .036
35 - .090 .308 .460 .072
36 - .145 .357 .100 .079
37 .055 .058 .155 .089 .051
38 .055 .092 .141 .149 .035
39 .048 .082 .221 .294 .056
40 - .126 .229 .018 .066 .003
41 .113 .139 .073 .109 .016
42 .191 .153 . .103 - .021



Table XI-b (Continued)
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mc

OBS. 1 2 3 4 5
43 .071 - .035 .340 - .077
44 118 .014 .084 . 1438 .043
45 .148 .023 .151 .034 .067
46 .021 - 106 .441 116
a7 - - .248 .553 .128
48" .069 .031 -129 .268 .058
49 119 .086 - .092 -
50 .024 .128 -067 .322 .029
51 .025 .032 .238 127 071
5§52 .089 .045 - .148 .047
53 . 141 .034 - -168 .015
54 .240 .258 - .009 -
55 - - .061 .374 112
56 - - .079 .384 .094
57 - - =111 .389 .129
58 006 12.642 .005 .570 -
59 - - 012 .629 .035
60 - - .088 .710 .038
61 .052 031 .063 .303 . 008
62 .026 . 2112 .337 .036
63 .026 - .167 271 .087
64 - - - 2.435 2.730
65 - - ~ 2.173 -300
66 - - - 1.176 .085
67 .089 .084 .128 .046 .035
68 .094 . 188 -09%¢ .072 016
69 .151 .404 .133 - .010
70 .051 - - .211 031
A .046 .034 -.016 .226 031
72 .022 .009 .151 .304 .068
73 - .020 .176 .178 .087
74 .040 .046 -097 172 .045
75 .045 .013 .182 .147 077
76 .176 .022 - - -
77 .212 - .008 - -
78 .232 .159 -032 - -
qo - .094 .23 - .095
80 .043 . 131 .223 - .072
81 .042 .052 .205 - .076
Note: MC1 = marginal cost of short-term loans.
: MC2 = marginal cost of long-term loans.
MC = marginal cost of investments.
3 \ .
rc4 marginal cost of demand deposits,
MC5 marginal cost of other bank services.
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said differences are not very nerceptible. Note that
the estimated marginal costs are not well-behaved for
certain levels of bank outputs. 2 Thus, we exclude them

from Table XI-a.énd Table XI-b.

- The marginal cost gives the annual additional
-cost brought about by increasing one particular bank
output by PIM. Some discernible patterns can be

- observed from Tables XI-a and XI-b. Among the financial
products consideped, demand devosits appear to be the:
most costly to produce. This may be due to the complex
processes involved in producing this particular bank
outpﬁt. Every check has to be verified several times
before it is cleared. Bookkeeping entries are goinn to
be made and financial reports are going to be nrepared
and sent out to denositors. In addition, ancillary-
~banking services, such as receiving nayments_for large
firms, giving advice, etc., are performed by banks in
favor of demand depositors. All these involve the use

of bank resources, such as bookkeepers' time, tellers'

2Th-is problem is also encountered in other
studies using the translog model. For example, see
Caves et al. (1979, 1981) and Brown et al. (1979).
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time, machine time, etc., which could eventually raise
the cost of éervicing demaﬁd deposit accounts. It is

to be noted tﬁat.in 2 Héy 1979, banks raised both ther
ﬁlnlﬁﬁﬁ balance for demand.debosits frbm P200 to P500
and the penalty for holding‘deﬁaﬁd deposit baiahces
below the minimum from P3.00 to P5.00 per month. This
move in effect increased the implicit price of servicing
demand deposit accounts, possillv to compensate for-

its inereasing production cost. This mav indicate that
banks correctly perceived the increasing difficulty

encountered in producing this bank output.

The estimated marginal cost of producing other
bank services is observablv low. It is less than .10
in most cases. This is true regardless of the alter-~

natives (I or II) considered.

A much clearer picture is obtained if we analyze
the behavior of the marginal cost curves throughout. the
relevant range of output. We, therefore., plot the
relationship between one output and its corresponding.
marginal cost while other outputs and all factor inpqrs
are held constant at their samﬁlé means. The curves

represent the marginal costs for an average bank.
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The marginal cost curves of the five bank out-
puts.under Alternative I are shown in Figures V-a to
V-e, respectively. Some interesting patterns are
discernible. The marginal cost curves of unsecured
loans, secured loans, demand denosits and other bank
services are declining. This means that the additional
qost of producing an extra unit of these outputs becomes
smaller at higher levels. However, the marginal cost
~curves of secured loans, demand deposits and other bank
services become flat over a certain range, indicating
that after some output level, the bank will no longer
realize additional cost savings by expanding the volume

of these outputs.

The graphs also reveal differences in the height
and rate of decline of the marginal costs. In terms of
height, unsecured loans have the lowest declining
marginal cost curve, while demand deposits have the

highest.

Note that the marginal cost curve of unsecured
loans is lower compared with that of secured loans.
The difference may be attributed to the fact that those

who were able to obtain unsecured loans are mostly bank

o
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officers and established customers of the bank whose
loan applications involve lower processing cost on the

part of the bank.

In contrast, the marginal cost curve of invest-
ments increases at a faster rate and eventually flattens
out at the P300M output level. The increasing marginal
cost curve implies that the additional cost of producing
an extra unit of this output increases at hicher output

level.

Figures VI-a to VI-e present the marginal cost
curves of bank outputs under Alternative IT. The
marginal cost curves of short-term loans, long-term
loans and other bank services decline at a diminishing
rate throughout their respective relevant range of out;
puts. The declining marginal cost curve of long-term
loans deserves attention because it indicates that if
banks are to increase the volume of long-term loans,
they will most likely incur lower additional cost of

producing an extra unit of this output.

&
Similar with results under Alternative IT, the
marginal cost curve of investments is sloping upwards.

Unexpectedly, however, the marginal cost curve of
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demand deposits under Alternative II is rising. It is
inconsistent with the result derived. earlier for.the:
same bank output under Alternative I. The said result
may have been influenced by the distribution: of loans.
between short- and long-term. As noted in.Chapter II,
_short~-term loans comprised at least three-fourths of
the total loan portfolio of most banks. This share mav
be sufficient to make short-term loans represent total
loans. If this were the case, the result we obtained
mayvbe regarded_as a beflection of that special bank-
client relationship._ It is common knowledge that banks'
clients are not merely borrowers but most often. thev-are
also depositors. Thus, it would be worthwhile for banks
to maintain good loan relationshio with borrowers,
especiall§ business firms, since it aasuras them of a
reliable source of deposits and a steady inflow of funds .
In order to cultivate this relationship'and in part,
to compensate their clients for holding 1arve non-\v‘
interest bearlng demand deposit balances, banks Drovxde
for free or af'a‘veny minimal fee many technical and
financial services, such as payroll proce551ng, account
collectlon serv1ces, trusteeshlps, and other adv1sorv
services, to their regular clients. All these could

increase tne cost of servicing demand deposit accounts.
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The shapéé of the marginal cost curves of the
different bank”outpufs are indeed imporfant bases for
making decisions Bécause they give an idea'reéérding
tﬁé;éﬁeéificjfypés'of bank products that éouid be
expanded.' For instance, the résultsnsupbort:the.move
of regulatory authorities to encourage banks to increase
the volume of their long«tefm loans since cost'Aannfages
are realized if they are produced at a larger scale. |
In éddifion;'the policy granting non-éomﬁerciél'baﬂks
t6 accept demand depdsitsiwould heighten éompefition
and eventually force commercial banks to'émploQ cost

efficient methods to produce this bank output.

If cannot be_known from ﬂu;information develoned
so far whether individual banks have successfully
maximized profit or not. Maximum profit depends on
operating revenue as well as costs. As an initial step
for obtaining a ﬁaximum profit, the first-order conditic
for profit maximizatioﬁ must be satisfied; that is,. ..
the marginal revenue (MR) derived from each output must
equal_thg_marginal cost (MC) of producing the said
output. Clearly, information regarding the marginal
revenue of each output is also required so_ﬁhat we can

examine the question of profit maximization, In the
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following, we first estimate the total revenue function
and then derive from it the mafginal revenues of the

different bank Gutputs.

" The total revenue of the £th bank is e Xpressed

as a function of its outputs:

. o
REC = £(q)) (6.6)
where REL = gross revenue or income of the
the Ath bank;, and
qf = quantity of the ith output

for the £th bank (see Table VII

for the definition of bank 6utputs).

Two equations are specified for the revenue
function. These are the quadratic and the 1oéarifﬁmic
forms. As was done in Chapter IV, the error éompoﬁents
model is used to estimate the parameters of those.
equations. The logarithmic form is found to perform
befter than the qgadratic form, hence only the results
of tﬁé former are bresented in Table XII. 1Under Alter-
native I, all coeffibients are statisticaliy significénf

at 5 percent level, while under Alternative II, only



- ‘Table XII

PARAMETER FESTIMATES OF THE REVEMNUE FUNCTION
(Using Fuller and Rattese Method)
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Transformed Reg. M.S.E.

- .02300

Independent Variables .éﬁ_Mgdel h § Model II
Unsecured loans (1ln q1) .21
' ' ' (4.05)*
Secured loans (1n qz) . 160
{4.24)*
Short~term loans (ln q1) .478
(7.08)*
Long-term loans (1n qz) .068
(3.35)*
Investments (1n q3)_ .204 119
o ' (4.35)* (2.81)*
bDemand deposits (1n q4) .169 .125
(2.41)#* (2.04)**
Other bank services (ln qs) .139 .060
. ' {2.88)* (1.37)
Variance component for
cross section ' ©.01658 .01010
Variance componént for
time series .00369 .00487
Variance component for error .01938 .01826

.01927

Note: The intercept.is suppresséd.
* Significant at .01 level.
** gignificant at .05 level.

t-ratios in parentheses.
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the coefficient of other bank .services, fails to pass
the test. As expected, all coefficients have positive

signs.

- Since-the logarithmic form is ‘used, the
coefficients shown in Table YII-may be interpreted as
revenuexelasticities; Each of them gives the degree
of responsiveness of total revenhue to a change in the

level of a particular outnut, ceteris paribus.

'Ihteresting-ineights ma&.be obtalned from the
estimated revenue elasticities. For instance, a 100
. percent dncrease in uﬁsecuved 1¢éﬁs will inébease total
revenue by 21 percent, whereas a similar vpercentage
increase'ih secured loans will increase total revenue

by onlv 16 pereent, ceteris paribus. Total revenue

will increase bv 48 percent if short-term loans were
increased by 100 percent, but it will increase by a

mere 7 percent if 1ong -term loans were 1ncreased by a

similar percentape, ceterls paribus.

The marglnal revenue for each output may be
derived bv multlDlVIHF the coefflclents plven in
Table XII by REL/qf. The results are shown in Tables

IT-a and XIII b for Alternatlves I and II, respectlvely.



sSTIMATED MARGINAL REVENUES OF DIFFERENT
BANK OUTPUTS, ALTERNATIVE I

Table XIII-a
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OBS. MR, MR, MR MR, MR,
1 066 .146 L1 .137 .085
2 .099 .079 .125 .118 .046
3 .099 .110 .208 - .151 .034
4 .056 .091 116 .186 .040
5 .0578 L1112 .096 1,239 .028
6 .063 - .100 .105 .270 .022
7 .130 .030 .097 - ,097 - ,047
8 .134 .047 .101 L1158 055
9 .137 .050 .154 .141 .046

10 087 1,087 111 .157 .055

1 .085 .074 .124 .172 .035

12 .077° .097 .103 .191 .028

13 .050 .100 .123 .151 .044

14 .053 .126 .164 .142 .038

15 .046 .216 .161 .200 .053

16 121 .067 .089 - .093 .034

17 .104 .053 .098 .082 .045

18 .086 ,062 <110 .096 .056

19 .077 .075 .055 .093 .049

20 .061 .094 . 189 .109 .044

21 .069 .084 .174 .132 .047

22 .085 .055 .121 .132 .072

23 .095 .060 .104 .133 .068

24 .069 .077 .100 141 .066

25 .108 .052 L077 . 100 .034

26 .142 051 .096 21 .03

27 .134 .043 .135 .145 .033

28 .178 .107 .058 .092 . .049

29 .212 .108 .115 .094 .020

30 .169 .062 .162 .100 .020

31 .085 .068 .122 .160 ,033

32 .088 066 .191 .186 .034

33 .109 .065 .139 .191 .041

34 ..040 .093 .031 .091 .066

35 .072 .059 .120 .310 .027

36 .069 .080 .108 .375 .026

37 .146 -.040 ©.126 178 .025

18 .168 .040 .134 .174 .024

39 .220 .044 .178 .223 .035

40 .074 .064 .101 .116 .029



Table XIII-a (Continued)
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OBS.

MR

1 2 3 4 5
41 .073 .059 .126 .136 .031
42 .090 .072 .123 171 .032
- 43 -.188 047" 1160 .123 .092°
44 .142 .050 .142 .108 L1327
45 ...106 . 058 .083 ..158 .082
46 .103 .065 .192 .158 .066
47 .112 .053 187 .187 .064
48 -104 .058 .136 .151 .042
49 - .076 .076 .076 .075 .047
50 .089 .060 .134 .159 .035
51 .129 .078 .205. .363 .055
52 .143 .058 .207 .143 - .025
53 .180 .042 .218 .094 .022
54 .133 .032 .101 .065 .008
55 .. .075 .066 . .118 .127 .074
56 .128 .051 .115 .151 077
57 . .096 .058 .138 .155. 071"
58 . .042 4.149 .096 .185 . .064
59 .044 1.452 .181 177 .044
60 .068 .100 .183 .195. .053°
61 .232 .046 .100 .132 .070
62 .230 .037 .095 .133 077
63 . 139 .034 .096 .146 .064
64 1.661 .097 .235 .125 429
65 .270 .226 .264 177 .193
66 : . 146 .026 1.587 21 .026 -
67 .084 . L060 - 13 172 .029
68 .107 .051. .132 .163 .019
69 LAT6 .059 .123 215 .013
70 .070 .090 .104 .100 .042
71 .077 . .092 .120 .122 .040
72 .092. .044 L1719 .148 .040
73 .145 .044 .092 .200 .046
74 .158 .042 122 .154 - .030
75 .105 .042 . 140 .870 .040
76 .084- .086 .049 .062 .052
77 - L1071 .095 .045 .084 .216
78 . 100 .100 .050 .134 .052
79 . 169 .048 .062 .310 .051
80 .238 .054 .073" .286 .046
81 . .138 .043.° .073 7. .227 - .049
Ncte:. MR1 = marginal revenue of unsecured loans.
MR2 = marginal revenue of secured loans.
MRB = marginal revenue of investments.
MR4 = marginal revenue of demand deposits.
MR5 = marginal revenue of other bank services.
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.. ESTIMATED MARGIWAL REVENUES OF DIFFERENT

BANK OUTPUTS, ALTERNATIVE I1I

MR_

086

OBS. Mgi 5 MR, - MR, MR,
1 .119 .322 .065 .102 .037-
2- .118 .680 - .073 - .087 .020 -
3 .135 1.737 121 L1112 .015 -
4 .090 .343 .068 .139 .017..
5 .097 .502 .056 177 .012 .
6 .101 .327 .061 . .200 .009
7 - .080 .062 .056 .072 .020.
8. .122 .065 .059 .085 .024
9 .125 .076 .090. .105 .020

10 .122 .199 .065 116 - .024

1. .108 .33 .072 .127 .015

12 115 .324 .060 .141 .012

13 .087 .222 .072 112 .019

14- .095 .31 .095 .105 .016

15.: .095 .279 .094 .148 .023

16 .118 .672 .052- .069 .015

17 .096 1.17 .057 .060 .019

18 .096 .922 .064- .07% .024

19 - .110 .124 .032 .069 .021

20. .096 .403. 110 .080 .019

21 .104 .182; 101 .098 .020

22 .089 .257, 071 .098 .031

23 . .098 7.830 .060 - .099 .029

24 .096 .387 .G53 . .105 .028

25 116 .109 .045 .074 .015

26 .114 .161 .056 .089 .013

27 .103 .101 .078 . .107 .014 .

28 .191 .387 .034. .068 .021 .

29 .207 .417 .067 .070 .009 -

30 .133 .293 .095 . .074 .009

31, .129 .060 .071 .119 .014 -

32. .148 .043 . 112 .138 .015

33 .166 .0417. .081 .142 .018

34 L0714 1.104 .018 .068 .028

35 .092 .152 .070 .229 011

36 .106 .120 .063 .278 .012

37 .109 .065 .074 .132 .011

38 .108 .087 .078 . 129 010

39 .122 .106 .104 . <165 .015

40 .095 .215 .059 . .013
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Table XI1I-b (Continued)

OBS . MRy MR, B3 " s
41 .093 . 149 .073 .10 .014
42 -122 106 . - ,072 o 127 .014
43 .122 .106 .094 .091 .040
44 «124 . . .085 . - .061 . - .097 .028
45 .126 072 .048 117 .035
46 .149 .0563 112 C A17 _ . .028
47 .132 .052 .109 .139 .027
48 .128 .065 .080 L112 .019
49 ..102 .352. .045 . .056 .020
50 .100 .266 .078 117 .015
51 . 164 L399 La119 .269 .024
52 .147 .069 LA21 .106 01
53 C . 141 .042 _ . 127 .069 .009
54 .086 .024 ' .059 .048 .003
55 .103 . 257 .069 .094 .032
56 .107 1958 .067 112 .033
57 124 . 080 .080 .115 .031
58 -094. -+152 .056 < .137 .028
59 .099 1.241 .105 131 .019
60 102 1.098 .107 .144 .023
61 .114 .329 .057 .098 .030
62 099 - -.180 . .055 o .098 .033
63 .094 121 .056 .108 .027
64 3N 137 - .137 .093 .185
65 .337 .918 . 154 131 .083
66 - .084 .348 -.926 .090 .011
67 112 .078 .071 .027 012
68 107 .108 .077 . 21 .008
69 -118 -142 .072 .159 . 006
70 -110 - <147 ‘ 061 - .074 .018
7. -123 .114 .070 .090 .018
72 . .096 . .068 .069 110 .017
73 112 .086 .054 .148 .019
74 w112 .077 071 114 .013
75 .137 .053 .082 .138 017
76 . . 127 - L1113 .029 . .046 .022
77 .147 131 .026 .062 .093
78 - .1486 075 - .029 .099 .022
79 .129 .075 .036 .229 .022
80 .158 .081 .042 211 .020
81 .127 .060 .042 .168 S L021
Note: MR, -'= mgféinal revenue of short-term loans.

MR2 = marginal revenue of long-term loans.

MR3 = marginal revenue of investments.

MR4 = marginal revenue of demand deposits.

MRS = marginal revenue of other bank services,
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To verify whether banks have attained the maximum profit,
‘wé”éohpute the ratio of marginal co;thfo.tﬁe marginal
revenue of_each outout. A ratio of one or very close
to one for all outouté indicates that banks have attained

the maximum profit.B:'

The comnuted ratios of the rarginal cost to
marginal revenue given in Tables XIV-a and XIV-b
clearly suggest that banks have not attained the

‘maximum profit.

Ye offer two alternative ‘explanations for
obtaining such resul%s. First, that banks have not
attained the maximum profit does not necessdfilv imply
that they are not trying to maximize profit. They may
be maximizing profit but failed to do so because
of some constraints in their operation. As ié well
known, the banking ihdustry is hiéhly regulated. For
instance, :banks are fequired to keep reserves against
deposits:;ﬁd deposit substitutes, and their risk assets
are not allowed to exdeed ten times their net worth.

Another regﬁlation which amounts to dictatins banks to

. 3The first-order condition for profit maximi-
zation is MR, = MCi, or MC./MRi“: 1, Vi . for each
observation. ST 1 '
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Table XIV-a

" RATIOS OF MARGINAL COST TO MARGINAL
REVENUE, ALTERNATIVE I

MRy MR2 "Ry "Ra *Rg
1 1.248 .335 - 1.994 .387
2 .536 529 - 2,373 .848"
3 J659 1.059 - 2,062 412
4 .284 - .318 .638 .746 .625
5 .831 2.305 1.701 - .572
6 .919 3.317 2.218 - 605
7 .622 2.264 .877 1.629 .684
8 .791 2,958 .919 1.130 .144
9 .832 3.080 .820, 1.359 ~.260
10 .839 1.720 712 .764 .379°
1 .578 2,046 1.046 .636 .423
12 .820 3.029 1.317 - .035
13 .140 - .268 2.259 1.335
14 .474 - - 2.160 .474
15 .6€8 .083 .074 1.594 .208
16 1.051 2.695 - - -
17 1.022 2.245 - 1.259 -
18 1.167 2.130 - 1.853 -
19 1.364 2,954 .510 - -
20 1.148 - 1.840 - 2.367 -
21 1.053° 1.892 .029 2.074 -
22 .518 .545 .618 2.364 .858
23 .622 1.194 .696 ‘ 1.554 .621
24 .828 1.403 .803 1.394 .393
25 .993 2.610 .470 - . .292
26 .848 2.994 .589 - .387
27 .627 2.600 1.13 .959 .879
28 1.189 " 2.208 - - .552
29 - .834 2.880 - - -
30 /373 1.551 - 2.214 .781
31 .555 1.408 .95 .219 .791
32 274 .847 .83 2.023 1.059
33 467 1.446 1.22 .969 1.155
34 .025 - .65 1.335 .817
35 - - 2.60. 1.821 3.200
36 - - 3.173 637 3.307
37 .041 1.144 1.681 .812 2.165
38 - 1.628" 1.554 L7131 1.745
39 - 1.309 1.591 1.201 1.896
40

1.189 2.747 .523 .181 AN
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Table XIV-a (Continued)

MC

OBS. 1 _2 5 4 s
MR 1 MR 2 M’R3 . MR 4 MRS
41 ‘112 2.661 .788 .684 .319
42" .328- 3,476 1,109 = 1,308 -
43 .537 .814 .187 . 2.883 .997
44 654 1.782 .932 1.467 .868
45 . .859 1,954 1.747 1.108 1.0861
46, .27 - .490 3.595 1.204
47 - - 1.257 3.796 1.771
48 .325 1.339 1.106 2.194 1.047
49 .281 1.874 -. .663 -
50 2134 .418 .758 . 1.803 1.192
51 .039 .244 1.182 .851 1.243
52 .600 2.103 .125 1.396 .724
53 .685 2.936 - 1622 -
54 1.702 - - - -
55 - e - .195 3.163 1.495
56 - - .661 2.701 1.836
57 ‘ - - .623 3.187 1.732
58 2.274 2.500 - - -
59 1.854 1.790 - - -
60 - - 1.868 3.031 1.321
61 - .828 .982 1.745 1.339
62 - .645 1.266 2.153. 1.473
63 - .439 1.683 2.341 1.852
64 - - - 16.962 8.059
657 . - - - 10.548 2.632
66 - - - 9.298 2.632
67 - .593 1.907 1.264 .517 .969
€8 .. .394 2.653 1.303 .190 .789
69 - .515 3.738 © 1,947 - .923
70 .845 .833 - 1.602 .284
7 .584 1.043 .058 1.484 .252
72 .087 .315 1.325 2.473 1.775
73 - - 2.076 1.370 2.623
74 - .928 1.148 1.162 1.733
75 - .452 1.612 2.134 1.77%
76 1.571 2.161 - - -
77: 1.574 2.005 - .059 -
78 1.365 3.220 1.321 - -
79. - _ .021 3.923. .248 3.078
80 C - 1.013 3.494 - 2.676

81 - .878 3.018 .758 2.218




Table XIV-b
RATIOS OF MARGINAL COST TO MARGIMNAL

REVENUE, ALTERNATIVE Il
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8

0BS o 2 e ] " s
MR1 MR2 NR3 NR4 MRS
1 .396 - 1.017 3.637 2.324
2 .559 . 268 - 4.279 -
3 .638 .908 - 4,604 -
4 .200 .264 1.256 1.326 1.337
5 .942 1.730 2.801 - .833
6 1.228 2.435 3.411 - 1.188
7 .981 LA77 1.310 2.117 1.192
8 . 1.235 .679 1.154 1.224 .293
2 C1.214 .B816 .938 +1.644 1.106
10 .844 .557 1.238 1.224 .881
11 .824 1.184 1.283 1.403 .262
12 1.126 1.876 1.7€1 - -
13 - - 1.294 3.625 3.887
14 - - .251 4.255 2.577
15 - - 2.023 4.084 3.333
16 1.429 1.141 - 1.033 -
17 1.362 .658 - 2.692 -
18 1.347 .432 - 3.341 -
19 . 1.495 .821 .719 - -
20 .752 -149 - 4,498 -
21 1.287 .. 220 3.491 3.374 1.128
22 .888 5.724 - - 3,695 -
23 1.162 .838 - 2.809 -
24 .832 .320 1.429 2.189 -
25 1.280 .626 . 201 - €08
26 1.302 1.835 .380 . 146 .075
27 1.059 . 951 1.274 1.370 1.748
28 1.535 1.038 - - -
29 1.207 1.509 - 1.263 -
30 .618 1.075 - 5.318 2,062
31 .641 .773 1.378 .666 3.3
32 .33 .517 1.121 1.7306 4.044
33 747 .780 1.543 - 3.481
34 - - 2.062 2.380 1.265
35 - .593 4.419 2.009 6.294
36 - 1.210 5.64¢€¢ .360 6.639
37 -504 .892 2.106 .674 4.658
38 . 509 1.058 1.808 . 1.157 3.452
39 .395 .774 2,123 1.780 3.736
40 1.322 1.064 .305 .770 .238
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Table XIV-b (Continued)

OBS. " ) "3 "a s
MR 1 MR2 ME. MR 4 MR
a1 1.217 - ,935 .997 . 1.083 1.185
42 1.560 1.449 1.440 - 1.504
43 .580 - 374 ‘ 3.734 C 771,937
44 : .950 .165 1.370 1.520 1.519
45 1.172 .321 3.126 .29 1.896
46 .141 - .948 3.675 4.099
a7 - - 2.25%4 3.950 4.654
48 : .531 .A77 1.612 2.393 2.900
49 1.161 .244 : - 1.643 -
50 " .240 2.078 .838 2.683 1.450
51 - .152 ¢ .808 1.983 .473 3.008
52 : .605 .643 - 1.396 4,392
53 1.000 .810 - 2.421 1.613
54 2.791 10.772 - : .188 -
55 - - : .887 3.979 3.534
56 - - S 1.179 3.444 2.848
57 - ‘ - 1.382 3.383 4.161
58 .064 - - - .089 4,161
59 - - .114 4,802 1.823
€0 - - .800 4.920 1.667
61 .456 ' .0%4 1.105 3.093 .265
62 .260 - 2.025 3.428 1.081
63 .277 - 2.982 .509 . 3.175
64 - - - 26.300 14.770
65 - - - 16.600 3.609
€6 - - - 13.125 7.456
67 .798 © .07 : 1.803 . .362 2.812
68 1.138 1.743 - .800 ©© .595 1.975
69 . 1.258 - 2.845 ©1.847 - © 1.6€7
70 ' .464 - - .353 1.703
71 .373 .298 .229 2.513 1.550
72 .230 : .132 2.179 2.773 -~ 3,953
73 - s .233 3.288 : 1.201 4.528
74 ©.359 .599 1.366 1.509 3.462
75 .328 .243 2.220 1.063 4.466
76 1.386 .104 . - -
77 1.444 - .304 - -
78 1.587 2.134 1.092 : - -
79 - . 1,254 © 6.364 : - 4.318
80 S .272 1,617 . 5,259 ' - 3.637

81 .330 " .B64 K 4.81 = 3.619
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allocate their resources is the requirement to set aside
25 percent of their total loanable funds for agricultural
loans. Indeed, these regulations place severe restrict-
ions on the input and outnut mix that banks may acquire.
It should be mentiored at this point that our parameter
estinatés of the cost and revenue fuhétions'uéfng
existing data héye iﬁplicitlv incorporated those
constraints. We mav, therefore, say that banks are

not édmplefely'free'to'determine'their outnut and

input mix to attain the maximum profit.

An alternative explanation of fhe results is
that banks may not be aiming at all for a maximum
pfofit. Under the classical framework of orofit
makimization, this behavior is deemed ivrational. How.
ever, it is possible that banks follow an altopether
different set of decision rules.which povern the
behavior we observed. This is plausible considering
' tHe character of banking firms. It is common knowleds:
that:; bank is pursuing a number of objectives. Some
of these objectives, like éétisfving the legal reserve
requirements and the minimum net worth to risk assets
ratio, are dictated bv regplatory authorities while

others, like maintaining a certain level of excess
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‘reserves and satisfactory profit rate, are determined

by management. - Of course, it is not necessary:for a
‘bank. to achieve all the perceived objectives simulta-
neously. Instead, it orders them according to importance
and-defines a satisfactorv level for: each of them. Lower-
order (i.e., more important) objectives are satisfied
before higher-order (i.e., less imnortant) obiectives,
and -higher-order objectives are not achieved at the -
expense of lower-order objectives. Once the satisfac-
tory level is attained, the lower-order objectives

become constraints of the next objective in the

hierarchy.

In brief, we are sugresting that the behavior
of banks may be exnlained by the L*wordering;”Wﬂmnﬁ“
this framework, it is then understandable that we
obtained results showing that banks have not attained
the maximum profit simplv because tﬁev do not aim for
a maximum profit. Rather, they might be merely intereste
in maintaining a satisfactory rate of profit. The

evidence shown in Table III (cfi Chapter IT) seems to

"See Encarnacién (1964a, 196u4b) for a detailed
exposition of the L*-orderinpg.
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suggest that the impressive profit rates realized.bv
most banks were alreadv satisfactorv. This allowed

them, therefore, to pursue other ob]ectlves.

Closely related to our findings is the following
obseérvation made by Licaros,-the former Governor of the
Central ‘Bank: *"'The average Filipino banker is in the
banking business not for banking profits; he uyses his
bank for ::-1llied-pur'r)oses.”5 Again, this suggests that
banks are not maximizing profit. However, implied in
the statement is, of course, the fulfillment of a .
satisfactory rate of nrofit, for no bank can afford
to be totally  unconcerned with profits. The reason,
of course, is obvious: Depositors, especially laree
ones, who prefer to maintain their deposits with
profitéble banks for‘reason of securitv would shy away
from banks whose #rofit rates fall below the pefceived
satisfaétory lével Thus, banks have to maintain a
_satlsfactory rate of profit to gain the confldenoe oF
depositors. Otherwise, thev will be deprlved of an
important source of funds which may be channelled to

their éffiliated companies,

SFar Eastern Economic Review (1978), quoted
in Patrick and Moreno (1980).
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Although we do not have 1nformatlon repardlng
the orderlng of the objectlves banks try to achleve,
nevertheless, it may be safe to say that those objec-
tives imposed by regulatory authorities andvthe objec-
tive of achieving a satisfactory rate of profit are
. likely.to be .considered as " lower-order.°. While the
acceptable minimum value for some of the objectives
may be known only to the individual banks, others are
known publiecly. This'is true. particularly of those
imposed by regulatory authorities.: Foruinstaﬁce, the
legal reserves must not fall below 20 percent of the
outstanding deposits and deposit substitutes, and the
net worth must not be less than 10 percent of the total

risk assets; otherwise, banks will be heavily penalized.7

The lower-order objectives are most probably
uniforﬁ‘amohg-banks. However, we may find divefsity
in the:objectiQes as we go to the hivheréordef'ones
This could be attributed to a host of factorsq one of

which is the kind of organlzatlonal structure adopted

6Hawrilesky and Boorman (1978) suggest the.
following ordering: legal reserves, operating cash
reserves and protective liquid assets, customer loans,
and open market instruments.

7The penalty ranges from paving huge fines
to suspension of the authoritv to operate.
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by banks. As is.well kndwn,‘ﬁost qémmerclal banks in
.the Philippines are managed by the ownefs themselves,
This giyes management a widér érray of chqiceslregarding
the objective thaf Qill bé ultiméfélv maximized. .We

may mention two possible objectives. One is fd maximize
certain expense items, such as staff expenditures,
managerial emoluments and'discretionary pfofits, sﬁbﬁect
"to certain basic constraintsiaf Another is to maximize
(or to minimize interest pavments on) unsecured loan
accommodations to directors, officers, stockholders

and their related interests (DOSRI).  Indeed, this last
point prodded the Central Bank to enact rules governing

DOSRI accounts.9 With these rules, we might think this

8See Williamson (1963) for the exposition and
application of the expense-preference model.

gThe Central Bank has set a ceiling on the
total Qutstanding direct credit accommodations to each
of thé bank's directors, officers or stockholders to
an amount equivalent to his outstanding denosits and
book value of his paid-in capital contribution in the
lending bank; provided, however, that unsecured credit
accommodations to each of the bank's directors, officers
or stockholders shall not exceed 30 percent of his total
credit accommodations.
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objective to be one of the lower-order objectives. How-
ever, Patrick and Moreno (1980) seem to think otherwise.
;They Doiﬁt qut that some banks violated'the rules
governing DOSRI accounts without being noticed bv the

monetary authorities.

VI.3 Estimated Scale Economies

This section will attempt to provide ‘estimates
of the degree of scale economies based orn: the concept
of ray average cost (RAC). 1In the context of our
TMJICF, the measure of economies of scale -given:in

(3.13) may be expressed as

g = ¢ - - (6.7)
3ln C C
Z q1(aln Q5 %
or
Y 3ln C/3ln qg
m _ S _
where 3} 1nC/31n q denotes the sum of the cost
i=1

elasticities. A more convenient way of estimating scale

economies is provided by Christensen and Greene (1976)
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who define scale economies as one minus the sum of

the cost elasticities along an output ray, or

e~ 3

S = 1 -

In C/31n a4 ' (6.9)
i .

.}
1
This provides a valid test for economies of scale

direcfly from the estimated parameters of the TMJCT.

In terms of (6.9), fhekfollowing propositibhs hold:

a). 8 > 0 if there are economies of scale;
b) 8§ < 0 if there are diseconomies of scale; and

c) S =0 if there are constant returns to scale.

If (6.9) were multiplied by 100, the result would
indicate’ the percentage difference between the total
cost and total revenue, assuming that all outputs are

priced at their respective marginal costs.

The equatiops used to estimate scale economies
are given in Table XV-a and Table XV-b for Alternatives
I and II, respectively. Note that the scale economies
depend on the levels of all outputs and input prices.
Thus,?the scale ecohomies implied by oﬁr TMJCYF may

vary across observations. This is an artifact of our
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Table XV-a

EQUATION FOR SCALE ECONCMIES, ALTERNATIVE I

s = 1 - [-.7221 + .0156 1n q, - 1879 ln ¢

2 + .0604 1ln ¢

-.0797 1n P, + .1048 1n Py - .0280 1n L

3 + .262%1 1n q, + .0%112 1n ¢

.0029 1n p,]

5

- [-1.9017 - .1879 1n q, - -2697 1n g, + .2470 In q  + .3675 In o, + .2390 In q,
+ .0055 1n p. + .0068 1n p, - .0037 ln py - .0086 In p,J '
- [-,3133 + .0604 1n q, + .2470 1n qa, + .285%9 1n dy = .5576 1n S + .0021 1n g

+ .0791 1n p, - .0614 1n p, - .0088 1n p, - .0089 1n p,]

- [1.5647 + .2621 1n %, +..3675 ln'c_:2 - .5576 1n a, + .0696 1n o, -~ .3537 1n Iy
+ .0656 1n p, - .1231 ln p, + .0309 1ln p, + .0266 ln p, ]
- [.7717 + .0112 1n a, + .2390 1n q, + .002% 1In Gy~ .3537 1n a, - .0430 1n g
- .026% 1n P, + .040% 1ln P, - .007% 1n Py ~ .0070 1n p4}
Note: The bracketed terms are the cost elasticities with respect to qAye q2, q3, q, and

' 95 respectively.



Table XV-b

- EQUATION FOR SCALE ECONOMIES, ALTERNATIVE II

[-2.1317 - .4547 1n & - .0880 1n g, + .3930 1n g, + .4617 In‘g, +/.1583 1n g

s = 1- 17 ] AN 9 g s
- .1063 1n p, + .1583 1n p, - .0572 1n Py + .0053 1n p4]~ ' -

- [-.2669 - .0880 1n g, - .0182 1n o, + .0818 1n q3‘- .0265 1n g, + .1050 1n g,

.
+ .0134 1n p, - .0151 Iln p, + .0069 ln py ~ .0052 1n p,]

2 . : _
- [-.3088 + .3930 1n o, + .0818 ln g, + .250€ Iln o - .5949 ‘1n q& - .1132'1n g
4+ .0778 1In Py - .0627 1n p, = 0059 1n p, - .0092 1n1p4}  '

- [1.3318 + .4617 1n q, --.0265 1n ¢ - .5949 1n g, + .2146 In q, - .2607 In q
| 9 2 P93 4 g

4 .1009 1n p, - .1656 ln p, + .0446 ln p, + .0200 ln.p,J

[.7476 + .1583 1n g, + 1050 1n a, - .1132 1n q3'- .2607 1n @, - -0139 1n qs'

- .0339 1n p, + .0473 1n p, - .0061 1n p, - .0072 1n p,]

Note: The bracketed terms are the cost e1ast1c1t1es with respect to q1, 02, q3. q and

g respectively. - 4

191



unrestricted translog model which permits the estima-
tion of scale economies for each observation using the

observed levels of bank outputs and factor prices.lO

Table XVI presents the estimated scale economies
for individual banks in each year. Their asset-size
group, i.e., whether they are large, medium or small

banks, 1s also indicated.

The estimated scale economieé appear to be
quite sensitive to the manner of'cléssifying bank
loans. Sixtgen cases are observed to havelinconsisf-
ent signs, i,e;, they have positive (négative) values
under Alferﬁéfive I but have negative ((positive) values
under ALternative 113 However, the inconsistency ié
not verj alarming'since:most of the‘observations.having
negafive values under oné‘altefnatiQe obtained positive

values very close to zero under the other alternétive.

As may be gleaned from Table XVI, a greafer

number of banks were operating in the region of

lOFor a production structure that is restricted
to be homogeneous in outputs, the scale economies are
not allowed to vary with the levels of outputs. For
example, in the Cobb~Douglas framework wherein all

second-order parameters (Yik’ Ajs’ Bij) are assumed

to be zero, scale economies arv .defined as
S$=1-) a; .
[
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Table XVI

ESTIMATED SCALE ECONOMIES

Alternative I ” Alternative II

Banks 1977 .. 1978 1979 Banks 1977 . 1978 1979
1) .331(8) .299(S) .354(S) 1) .137(3) .310(s) .342(8)
2) .070.(M) =.011(L) -.129(L) 2) - . -.028(M) ~.125(L) -.212(L)
3) L777(L) -.216(L) -.247(L) 3) -.193(L) -.115(L) -.157(L)
4) .009(L) - '=.064(L) -.019(L) . . 4) -.012(L) -.055(L) -.069(L)
5) .361(8) .415(8 .398(8) 5) .175(8S) L187(8) ~.010(S)
6) .224(M) .- .0B2(M) . .002(M) . 8) .288(M) 197 (M) .087 (M)
7) L072(M) L106(M) ~-,021(M) 7) .064 (M) .016(M)  -.076(M)
8) -.127¢L) . ~.093(M) ~.035 (M) 8) .059 (L) JA17(M) -,089 (M)
9) .052(L) -.004 (L) -.190(L) 9) .115(L) L057(L)  ~.120(L)
10) .690(s) .827(s) - .541(8). . 10) .682(S) .800(S) .543(S)
11) .042(M) -,042 (M) -.070(S) 1) .068 (M) .032 (M) .046(5)
12) .499(8) .049(8) .012(8) S 12) .284(8) 021(8) -.057(S)
13) -.041(M) -.051(M) -.132(M) 13) .022 (M) -.002(M) -.084(M)
14) .017(L). -.138(L) -.143(L) | 14). .018(L). -.124(L)  -.119(L)
15) -.102 (L) -.124 (L) -.241(L) 15) -.033(L) -.042(L) =-.153(L)
16) -.026(M) . .151(M) .066 (S) 16) .043 (M) -.066(M) ~.007(S)
17) .302(s) .076(8) -.198 (M) 17) .287(5) .096(S) -.138(M)
18) .010 (L) .068 (L) .168(L). 18) L160(L) - .173(L) .206 (L)
19) .274(8) .162(8) .106(S) 19) .237(8) .199(s) .143(s)
20) .- 1.723(8) 1.330(8) .201(8) 20) . 406 (S) .260(S) .143(5)
21) C.027(M) ~.105 (M) -.233(M) 21) .085 (M) -.057(M) -.151(M)
22) L993(8) . .912(S) - -.058(S). 22) .900(s) - - .828(S) -.037(S)
23) -.076 (L) -.052 (L) .056 (L) 23) -.050(L) -.013(L) -.020(L)
24) .355(8) w270(s) . ~.075(S) L 28) .259(s)" S191(8) -.026(S)
25) -.008(M) - .030(M) -.213(M) 25) .047 (M) .084(M)  ~.035(M)
26) .378(1L) .012(L) - .067(L) 26) .372(L) .052 (L) .065 (L)
27) -,187(M) ~.081(M) -.244 (M) 27) ~.107 (M) -.007(M) =.121(M)
Note: § = small bank.
M = medium bank.

L = large bank.
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positive scale economies in 1877, regardless of the
alternatives (I or II) considered. The degree of
scale economies was remarkably high especially for
smaiilﬁéﬁking firms,in that year. The presence of
scale economles must have been correctly perceived by
banks 81nqe almost all achleVed a Faster growth rate
iﬁ.size-durlng the‘succeedlng years, presumably to
exp101t the scale economles.ll Thus, 'thé subséﬁﬁent
years saw the degree of scale economles con51stently
declln;ng_for practically al;ibanks. Specmflcally,
éixteenwbéﬁks undér:AlternatiVe'I and nineteen under
Alternatlve II were, already operatlng at the regmon\.
of.negatlve.scale economies 1n l¥/9Y, 1ndicating tnat
cost disadﬁ&ntages?hill méstmlikely be experlenceQ‘
if they further ekpénd all outﬁgt leQels”ppoportionately.:
As expected most of those . already eXperiencinp dié?
economies of scale are large and medium banks. LNéie
also thatmafnumbe? of bank$thtained:po$itive scﬁie
économieé.of .10 or less. The results suggest that
only a few banks would stand to benefit from increases

in their scale of operation,

M rhe remarkable growth of the size of individual
banks was discussed in Chapter II.
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VI.4 Economies of Scope

In the previous section, an attempt was made
to detepmine.whether individual banks can still realiz
.some dost savings by expanding the.écale of production
i.e., increasing all outputs proporfionately along a
ray in an output space. Using a muitiproduct joint
cost function, the existence of ecoﬁomies of scale was
.tested directly. Since banks are multiproduct firms,
it is equally impoftant to fiﬁd‘out whether coét:-
‘savings dan”be realized by producing one of more pro-
ducts. In effect, we will determine whether it is
better for banks to specialize or to diversify. This
involves testing the presence or absence of economies

of scope.

The existence of economies 6f scope may be
inferred from the banks' production process character-
ized by interproduct complementarity or transray
convexity. To determine whether the cost function is
characterized by interproduct complémenféri&y or
transray convexify, we have to examine the bordered

principal minors of the followihg bordered Hessian
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(6.10)

=1, 2;”3, 4, 5). Under

wne irawmcwork of marginal cost pricing, w, = BC/qua

hence, the Hessian is bordered by the marginal costs.

The relevant bordered principal minors are
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The last is the full Bordered Hessian itself.

For transray convexity to hoid, the border
principai minors must all be negative. " The ébtain,,
1bordered principal minors for all observationé are
- presented in Table XVII. Vote that /ﬁsl is not
- shown anymore since the information given by /ﬁzl,
/H,/ and /H,/ will ™already allow us to draw some

3
conclusion regarding the property of: our cost functiou,-

It can be observed from Table XVII that the
- signs of.the bordered principal minors of almost all
observations do not satisfy fhe requirement of a
transray convex cost functidn. This_is true of
“Alternafives I and II. The results imply that over-

all economies of scope are absent. That is, banks
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Table XVII

SIGNS OF THE BORDERED PRINCIPAL MINORS

‘Alternative I . Alternative II
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Table XVII (Continued)

- . Alternative I . ‘Alternative -IT ..

OBS. |12 I |- Y B LA B LY IR 5% I LAY
41’ -+ - - = - -
42 + - - - + -
43 +. o+ - + - -
44 + - - - T4 -
45 + - - - + -
46 ¥ 4 + - ¥ -
47 - + + - + -
48 - L+ + - +- -
49 + + - - -
50 - B + 2 -
51 . - + + - + -
52 + + = - * -
53 + o+ - - +

54 + + - - + -
55 - - - + - -
56 - - - + U -
57 - - - - + -
58 - - - - T -
29, + + o - + -
60 - - i - + -
61 +, + + - + +
62 T4 + S - + +
63 + + + - -
64 - - + - + +
65 - - - - + +
66 - - - + - -
67 + - - + - -
68 + - - o+ - -
69 + - - + - -
70 + + - - + -
m + + - - + -
72 - o + - + -
73 + + + + - -
74 + + + + - -
75 + + + + - -
76 + + + - + -
77 + i - - + -
78 + - -~ - + -
79 + + + + - -
80 + + + - + +
81 . + + . + +
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will. .not" Pealize any cost savings: by produc1ng all
the outputs together. Apparently, no 1nput is share-

able in producing all the financial products together

AAlthougE, interproduct complementarity or
transré& convexity does not exist if all prdﬁucts are
considefed together, however, it may exist for sub-
sets or pairs of products. In this regard, it is
also important to investigate the presence/absence.of
interproduct complementarity for pairs of products.

To accomplish this, we examine the curvature of the
isocost curve for pairs of products. The curvature

of the isoccost curve may be;examined using the approach
suggested by Brown et al. (1979). We take the second:'
differential of the ith output with respect to the

kth output holding total cost, factor prices and the

remaining outputs fixed, i.e.,

L, 2
d q. '
i - 2 :
—5 z - [(CiCkk - 2Ckk -~ 2C, kC CkC )/C ] «(6.15)
dgy |«
&% = o= . =
dac dqi-2 dp] 0

& s = . - 52 2
‘where C, = 9C/8q,s "Cp = 3C/aQy5_ Cii f,a C{qu
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2 .
- 32 2, T T s .
Ckk = 9 c/aqk, and Cik = SEE?EZ .- A positive sign

indicates convexity of the isocost curve, i.e., thg?e
‘are gains to further specialization, while aﬁnegatiVe
sign indicates the existence of interproductécémplémen—
tarity for the pairs of products considered,_i.el,fthere

is a decreasing pelative cost to the joint pioduction.

Tables XVIII-a and XVIII-Db summarize’theiregults
describing the presence or absence of'iﬁterproductﬁbom-
plementarity for pairs of outputs under Altefnatives I
and IT, respectively. The findings reveal that inférm_
product compleﬁenfarity does nof exisf for all péiﬁﬁ
of products. This, of course, conforms to our earlieﬁ_
finding when we considered all financial products
together. However, a closer look at the reéults;wéuld
show that interproduct complementarity exists for

certain pairs of products.

Under Altefnative I, almost all observations
yield results indicating that secured and uﬁsécurea loans
are complements. In our framework, it means that banks
can realize some cost savings if these two financiél
products are produced together. The distrihution Sf

loans according to security presented in Chapteﬁ II



Table XVIII-a

PRESENCE (-)/AESENCE (+) OF INTERPRODUCT COMPLEMENTARITY FOR PAIRS OF PRODUCTS, ALTERNATIVE I

OBS. %% N 949 4% B9 Y% %% 9By %% %5

1 - + - - + - - + + -

2 - + - - + - - - - -

3 - + - ' - + - - + + -

4 - - - - - - - - - -

5 - - + - - + - + - -

6 - - + - - + - + - +

7 - + - - 4+ - - - - -

8 - + - - + - - - - -

9 - + - - 4+ - - - - -
10 - + + - + S+ - + - -
1 - - + - - + - + - -
12 - - + - - + - T+ - -
13 - + - - - + + - - -
14 - + - - - + + + -
15 - + - - + - - - - -
16 - + - + + - + - +
17 - + - - + - - + + -
18 - + - - + - - - -
19 - + + - + - + - +
20 - + - - + - - + + -
21 - + - - + - - - - -
22 - + - - + - - = - e
23 - + - - + - - = - -
24 - + - - + - - - - M
25 - + + - T4 + - + - -
26 - + + - + + - + - -
27 - - - - - - - - - -
28 - + + - + + - - + +
29 - + + - + + - - + +
30 - + - - + - - + + -



Table XVIII-a

{Continued)

OBS. q1q2 q1q q1q q1q5 q2q3 q2q4 q2q5 q3q4 q3q5 q4q5
31 - + - - T - _ - - _
32 - + - - - - - - - -
33 Ce - - - - - _ _ _ _
34 + -~ + + + + + - - -
25 - P + oy F — 3 + - _ =
36 + + - + - - + + - -
37 + + - + - .+ - + - -
‘38 o+ + - + - o+ - S+ - -
39 + + + + + - - - - _
40 - o+ + - . .+ - + - -
41 - o+ + - o+ o+ - + - -
42 - o+ + - o+ + - .+ - -
43 - .+ - - + - - - - -
. 44 - ¥ - - - - - _ _ _
45 - - - - + - - - - -
46 - L+ - - o+ - - - - -
. 47 + o+ + + + + + _ _ _
. 48 - + - - .+ - - - - -
. 49 - + + - + + - - - -
.50 - _+ - - + - - - - -
51 - - - - - - - - - -
.52 - + - - + - - - - -
53 - + - + - - + + -
54 - . - + - + e - o g N
55 - D= + + - + + - - *4::
56 ' = + + = + +. - - -w
57 - - + + _ + + _ _ _
58 - + + + - - - - - -
59 - + + + - - - - - _
60 + - + + - + _ - _
61 + - + + + - - - -
62 + + + + - - - - _ _
63 + + + + - - - _ _ -
64 - + + - - + - + +
65 - - + + + - - + + +



Table XVIII-a {Continued)

oBs. a4,
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67 -
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71
72.
73
74
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Table XVIII- b

PRESENCE (-) /ABSENCE (+) OF INTERPRODUCT COMPLEMENTARITY FOR PAIRS OF PRODUCTS, ALTERNATIVE II

OBS. 1,9, 9,95 - 9,9, 9,95 9,9, 9,9, 99 _ q,9, G4 9,9
1 + + - - - + + - - -
<2 - + - - + - - + + -
3 - + - + - + - + - +
" - N i N - N - " - i
5 - - + - - + - + - +
6 - - + - - + - + - +
7 - + - - + - - - - -
8 - + + - + + - + - -
9 - + + - + 4 - + - -
“10 - + + - + + - + - -
‘11 - + + - + + - + - -
12 - - + - - + - + - +
13 - - + + - + + - - -
14 + - + + + - - - - -
15 + + + + + + + - - -
16 - + + + - 4 + - - -
17 - + - + + - + + - +
18 - + - + + - + + - +
19 - + + + + + + + -
20 - + - - + - - + + -
21 - + - - + - - - - -
22 - o+ - + - + - + - + =
23 - + - + - + - + - Sy
24 - o+ + - + - - - - -
25 - 4 + - S Y - + - -
26 - + + - + + - + -
27 - + + - + + - + - -
28 - + + + + + + - - -
29 - + + + + + + - - +
30 - + - - + - - + + -



Taﬁie XVIII-b (Continued}

OBS.

U9 %493 R 12 9% 2% 2% 93% 9395 995

31 . - + + - + + - + - -
32 - + + - + + - + - -
33 - - + - - + - + -

34 - + + + + + - - -
35 + + + + + - - - - -
36" + + - + + + - + - +
37 - - + - - + - + - -
38 - - + - - + - + - -
39 - - + - - + - + - -
40 - + + - + + - + - -
41 - + + - + + - + - -
42 - + + - + + - + - +
43 + + - - - + - - -
44 - + + - + + - + - -
45 - - + - - + - + - -
46 + + - - - + + - - -
47 + + + + + + + - - -
48 - + - - + - - - - -
49 - + + + + + + - - +
50 - + - - + - - - - -
51 - - + - - + - + - -
52 - + . - o+ + - - + -
53 - + - - + - - + + -
54 - + + - + + - - + +
55 - = C 4 T - s I - R -
56 - + + + + + + - - -
57 - + *+. - ¥ + + + - - -
58 - + - + - + - - +
59 + - + + - + + - - -
60 + - + + + - - - - -
61 - + - - + - - - - -
62 - + - - - - - - - -
63 - - - - - - - - - -
64 + + - - - -~ + +

"



Table XVIII-b (Continued)
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seems to suggest that banks are trying to exploit

econcmies of scope,

Interproduct complementarity also exists between
other Béhk services and the other four financial pro-
ducts, ﬁAmeiy.unsecuréd ioans, secured 1oéns, invest-
ments aﬁa demand deposits. It is possible that some
bank inputs are shareable between these finénciél‘ppo—
ducts. For example, the cost incurred in issuing letters
of credits to bank clients may be shared with the lending
activities of banks, or the issuance of demand depoéits,
especially if the said services are rendevred to the
same clients. Information cost, which is a signifiéant
prart of the processing costs.incurred by banks in
rendering services to clients, is certainly lower in

this case,

The result seems to suggest that other bank
services are a‘relatively important financial product
for banks. Interestingly, the production of such
financial p?oduct is one of the characteristics;that
distinguishncommercial banks from other types of bank,

ing institutions.
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Most cases ‘show that there are cost disadvantages
to the joint production of loans (both secured and
unsecured) and investments. Although this finding
implies that banks should concentrate in the production
Of loans (which ave their primary products), nevertheless,
‘the acquisition of bonds ‘and securities is an unavoidable
activity for banks due to certain legal constfaints, such
as the requirement to hold sufficient reserves for de-
posits ‘and deposit substitutes. Admittedly, bonds and
securities are the most ‘lucrative form of reserves
and a more attractive substitute.for agricultural loans.
This may compensate for the extra cost incurred in

producing this bank output together with loans

The results regarding the joint production of
loans (both secured and unsecured) and demand deposits
are rather ambiguous. About half of the total observations
examined show results suggesting the existence of inter-
product complementarity between these financial products,

while the other half yield opposite results.

As regards investments and demand deposits,.a
majqrity of the cases indicate_the presence of inter-
product complementarity between these two financial

products.
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Under Alternative I1, almost all cases point
to the presence of 1nterproduct complementarlty between
short— and long-term loans. In other wordg, there are
cost advantages to the joint productlon of both types
of loans Fecall that both types of loans have declining
xnargina1 cost curves, hence, banks will reallze subs-
tantlal cost sav1ngs if they produce short— and 1ong-
term loans toFether at larger scales. In contrast,
| banks spec1a11z1ng in the productlon of either short
or long~-term 1oans will be placed in a more dlsadvantageous
p051tlon compared w1th other banks produc1ng both types
of loans. It seems that the result doee not 1end u
support to the contentlon that banks should spe01allze

in producing short-term loans.

The other results are consistent with those
obtained under Alternative I. Spec1f1cally, other
bank serv1ces can be produced jOlntly w1th the other
four f1nanc1al products at less cost. The jOlnt pro-
ductlon of loans (short- and 1ong-term) and investments
would bring about cost d;sadvantages to most banks.
Some. savings in cost can be prealized by producing
investments and demand deposits together. However,

the results regarding the joint production of loans
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(short=.and long-term) and demand deposits slightly

differ in the two alternatives. Under Alternative II,

. we observe more. cases showing the absence of inter-

product complementarity. This. result seems to reinforce
our casual observation that resources used in producing
demand deposits are not completely shareable with the

production of loans.

The preceding exercise was aimed at detecting
the presence or absence of economies of scope, i.e.,
‘whether it is chéﬁpér to produée the oufputs in com-
bination rather than separétely. The approach followed
. was to examine the property of our cost functionj,i.e.,
whether it is characterized by transray convexity.or
'hot. }fhé use of the unrestricted fraﬁélbg cost function
permits us to investigate the presence of transray

convexity for all output 19vél$ considered.

In general, results seem to indicate that banks
have some economies of scope to be expleoited. In
‘particular, they point to the desirability of having

a diversified loan portfolio.
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VI.5 Own-Price Elasticities and Elasticities of

_Substitution

The own-price elasticities and elasticities of
substitution are, respectively, calculated in the -

translog framework in the following manner:>2

Ao, o+ M2 - M.
esy = B TS ., J=1,2,3,4 (6.16)
M5
AL+ MM
J..S = :]s ~ A:] £ 2 j # ] (6.17)
235 4m T o
] 5

" where Aﬁj and Ajs are the parémetér estimates of
the TMJCFP and ﬁj's, the predicted cost shares. The

owner-price. elasticities and elasticities of substitution
for the four facteor inputs are:evaluafed for the average
firm. The equations used to estimate the own-price
'{éiaéficitiés and the input-substitution elasticities
are'preSented in Tables XIX~a and kiX—b'for Alter-

natives I and 1I, respectively. The results are shown

leee Berndt and Wood (.



Table XIX-a

ESTIMATING EQUATIONS FOR THE OWN PRICE ELASTICITIES AND THE
INPUT-SUBSTITUTION ELASTICITIES, ALTERNATIVE X

.2050 + ﬁ1 - m;
e — '
11 -
M1<
o - N -2
-.0581 + M. M L1025 + M, - M
. 12 s - i T
12 - = 22 -
., b,
= = i m = U, S
. --0220 + kK, I AT A T
13 = = 23 - = 33 -
Mi¥, MMy M3
. - - : . - - - - -2 .
: - : . - 34 4 . -
- .1249 + H1¥4 ‘ .0423 -+ M2M4 L0009 + H3P4 1663 + bd b%
%14 e %2 = TT_—T O34 ~ - €44 ~ =
MMy MMy 3%, | g
Mote:  The parameters are obtained from Table IX. M, !'”aEGZﬁ' are the sample means of the nredicted

. B, M., M,
= .2467; M. + .1336;Aand-M4 = .2635)

cost shares {M1 .= .325?;; M, 3

€81



Table XIX-b

ESTIMATING EQUATIONS FOR THE O¥WN-PRICE ELASTICITIES AMD TEE
INPUT-SUBSTITUTION ELASTICITIES, ALTERNATIVE ITI - -

-2 -
. _ .2295,,+_,,M1 -,M1,
B -
M1
-.0875 + M M : 1388 + M° - M
5 ) . 1My . o - My - M,
12 ° a 22 @
MMy My
. - - =2 -
5 _ -,0121_+ M1M3 o .0134 f M2M3 . _ .0252thM3 - M3
13T S 23 B B i
‘173 23 3
. L R - - -2 -
- - - + ] . A3 -
-.1299 + BN, 038_, §2M4 coec2 + M .167¢ + M4 M4
g - 14 (o] = - g = e =
14 = — 24 T 34 5 i 44 -
5 2Ma “3M, M
174
Note: The parameters are obtained from Table IX. @1, ﬁz, M. and §4 are the sample means of the
predicted cost shares, e.e., (M1 = ,3271; M2 =" ,2354; M3 = .1650; and ﬁd =.26261,

ve1
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in Tables XX~a and XX-b for Alternatives I and II,

respectively.

The diagonal elements of the matrix are the
estimated own-price elasticities. Under Alternative I,
the signs of the estimated own-price elasticities for
-the -four- factor inputs conform to a priori expectation.
That is, an increase in the price of a factor input
1eads to a reduction in the quantity demanded of the

said factor input, ceteris paribus. Under Alternative

Il, the TMJCF yields a p051t1ve own-prlce elast1c1ty
of the demand for dep051ts, v1olat1ng the requlrements
of ‘our cost-minimization mbdg}ﬂ}3 Nevertheless, the
estimafed own—pfice elasticity éf the demand for
depééifs is close to zero and also, not étatistically
significant, making the violation of the regularity

-cenditions of no practical significance.

Note that the estimated.own-price elasticities

of the demand for the other three factor inputs under

13The own-price elasticities should be nonpositive
so that the input demand curves will be downward sloping.
Mild violation of the regularity conditions is not,
however, uncommon in empirical studies using duality
theory. For example, see Quizon (1980) and Caves et al.
(1981).



Table XX-a
OWN-PRICE FLASTICITIES ON THE DIAGOMNAL AND
INPUT-SUBSTITUTION ELASTICITIES ON THE
OFF-DIAGOVAL ' .ALTEPNA"I‘IVE I‘

(t~values in parentheses)
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Py Py P3 Pq
P -.0444 .2758 .8933 -.4435
! (-.51) (.05) (1.78) ** (-.51)
P, .2758 .. -.3378 . .9484 .3474
(.05) (-2,48) ** (1.41) (.28)
Py .8933 ) . 9484 -.6944 . 1.0202
(1.78) **x (1.41) - " (+9.04)* (6.98)*
p4 -.4435 .3474 1.0202 -, 1054
(=81 (.28) (6.98)* (~.44)
Note : P1 = price of (savings and time) deposit-
1 éz = price of borrowed funds.
Py = ‘price of labor services.

P, = price of operating inputs.
* Significant at .01 level.
**+ SigniFicant at .05 level.

*an significant at .10 level.



OWN-PRICE ELASTICITIES ONM THE DIAGONAL AND
INPUT-SUBSTITUTION ELASTICITIES ON THE

Table XX-b

OFF-DIAGONAL, ALTERNATIVE 1IIY

(t-valués in parentheses)
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'p1-

Pa

P3
Py .0287 -.0900 .7756 -.5123
(.29) (.01) (1.85)%% (~.56)
P, . =.0900 ~.1890 .6687 .4106
{.01) (-1.24) {.60) (.43)
p3 .7756 - .6687 -.06823 1.0051
(1.85)%*=* (.60) (~9.57)* (7.19)*
p4 -.5123 .4106 1.0051 -.0992
(~.56) ©(.43) (7.19)% (-.97)
Note: P, = price of (savings and time) deposits.
P, = price of borrowed funds.
p3 = price of labor services.
94 = price or operating inputs.

* Significant
** . Significant

*** Significant

at .01 level.
at .05 level.

at .10 level.
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Alternatives I and II are fairly close to each other.
This means that these estlmates are 1ess sen51t1ve to

the manner of cLassifynng bank 1oans.

The own-price elasticity coefficients of the
factor inputs are substantially less than one, 1nd1cat1ng
‘1nelast1c1ty of the demand for the said factor 1nputs.
The observed inelasticity of the demand for deposits
may: serve as an indicator of the banks' active role in-
the ihtérmediatioﬁ ﬁrocess. On the other hand, the
inelasticity of the demand for borrowed funds reflects
the Eéﬁks' strong feliance on tﬁe monéy market and

Central Bank as important sources of funds.

In certain cases, the inelasticity of the demand
for the-factor inbuts may be ascribed to theﬁsituation‘
wherein the prices of the said factor inputs are
"é;téblishéd.toﬁard the‘lowéb end.of the respéctive
demand cuDVeé.l This explaﬂétioh is plausible,
espec1ally with the case of dePOSlts and borrowed funds.
During the period of ana1y81s, the prlces oﬁbthese

factor inputs were reguléted by monetary éuthorities.lu

ll"I‘t: should be recalled that we were not able
to separate money market borrowings from Central Bank
borrowings. Ceilings are imposed on interest rates on
money market instruments, while generous rediscount
rates are offered by the Central Bank especially on
preferred areas.



189

It is, of course, common knowldege that in most cases
the regulated prices of these resources were consider-

ably lower than their free market prices.

| The inelasticity of the demand for the factor
_inputs may aléo be attributed to the unavailability
of substitutes for these factor inputs or to the weak
~substitution poséibilities_among the factor inputs.

It is worthwhile to examine this problem.

The Allen-Uzawa partial elasticities of subs-
titution are shown as off-diagonal elements of the
- matrix in Table XX-a for Alternative I and Table XX-b
for Alternative II. It should be recalled that a
positive elasticity of substitution implies that
' factors are substitutes, while negative elasticity of

substitution ‘indicates that factors are compléménts.

The computed elasticities of substitution under
Alterhatives I and II are fairly close tc each other,
except that inconsistent signs are obtained for the
coefficient of the elasticity of substitution between

deposits and borrowed funds.

It is commonly expected that deposits and

borrowed funds can substitute each other since the
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scarcity of funds from one source will most likely
induce banks to. draw funds correspondingly from the
other source in order to produce the same output level.
However, the results do not support thls a Erlorl
expectatlon. Instead we find a lack of substitution
betwean deposits and borrowed funds., In fact, these
factor 1nputs are shown to be complements under
Alternatlve II, although the result is not statlstlcally
51gn1f1cant Thus, it may be concluded that from the
-point of view of commercial banks, borrowed:funds
(i.e., borrowings from the money market and the Central
- Bank) cannot substitute for deposits (savings and time
deposits), or vice-versa. This may be due to the
existing regulations setting limits to borrowings by
banks. For instance, borrowings from the Central Bank
- are limited to 50 - percent of the bank's net worth
under the general rediscounting facility and 10 per-
cent.undar the sﬁecial rédiscauating faciiity.ls Like-
w1se, tha ma#imum.amouﬁtlbanks tah borrow from tﬁa

money market needs approval from the Central Bank

15The list of eligible papers included in the
special rediscounting facility is constantly updated
by the Central Bank to respond to the changing economic
environments and programs of the government.
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Approval is granted only to banks which comply with
the Central Bank regulations (e.g., the minimum net
worth to risk assets ratio) and show satisfactory
- performance. Thus, these regulations constrain banks'
choices of the mix of borrowed_funds and deposits,
especiaily if“the maximum élidhéble level fpr borrowed
fﬁnds'is alfeady.at"tained.l6 o

Indeed, the absence of substitution possibilities
between borrowed funds and deposits leaves banks very
little flexibility in managing their liabilities.. With
changes in the relative prices of these factor inputs,
banks would certainly meet some difficulties in. fashion-
ing out an optimal input mix without affecting theijr

output levels.

Deposits and labor services appear to be substi-
tutes for each other. The estimated elasticity of subs-
titution for these two factor inputs is still less than
one but statistically significant under the two alter-

natives. Deposits are, however,. shown to be a complement

L6patrick and Moreno (1980) have indicated that
banks tend to exhaust their CB credit accommodations.
This is, of course, understandable considering the
fact that CB funds are relatively cheap.



192

to operating inputs. Thus, except for labor, there is
hardly any other factor input that can substitute for
depbsits. This merely highlights the uniqueness:-of

this factor:input- in the production process of banks

The substitution elasticity coefficient of
borrowed.funds and laborvis.pdsitive;'indicating that
they are substitutes. HoweQer, it is statisfically not
- different from zero. The same may be said with the
substitution elasticity coefficient of borrowed funds
and operating inputs.  Again, banks will have less
- flexibility in using borrowed funds since such  factor
“input’ cannot substitute for or be substituted by the

other factor inputs.

The estimated elasticity of substitution between
labor and operating inputs-is very close to one and is |
statistically significant at the 5 percent level in
both Alternatives I and II, suggesting that said factor
inputs are substitutes for each other.' This is, of
course, in accord with our' expectations. A bank, for
example, may reduce the number of tellers if electronic
.machines. are used. Also, the number of bookkeepers

'may. be reduced if accounts are computerized. Changes
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in the relative prices of these factor inputs will
motivate banks to substitute.the.input whose price is
relatively cheaper for the input whose price is rela-
tively more. expensive to produce.the same level of

output.

In sum, it may be said that the productioh
technology presently adopted by banks is, in general,
characterized by some rigidities in the sense that the
own-price elasticities and the input-substitution
elasticities are very low. Such results may be attri-
buted to the existing regulations that effectively con-
strain banks' operations. .For example, interest ceilings

are imposed on'deposits and money market instruments.

--“In‘addition, there are ceilings on,the amount banks

can: borrow from the Central Bank and money market. It
is to be noted that the parameter estimates of our cost
function have implicitly incorporated these regulatory
constraints. As demonstrated by Diewert (1974), the
own-price elasticities and input-substitution elasti-
cities are usually lower when the cost function is

subject to constraints than when it is'unconstrained.17

17This is based on Le Chatelier's principle first
introduced into economics by Samuelson (1947).
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therefore, it is not surprising to obktain results

showing very low own-price elasticities and input-
substitution elasticities since the estimated cost
function is subject to a number of requlatory.

constraints.

In less regulated industries, the own-pric
elasticities and input-substitution elasticities are
expected to ke fairly large. The findings of Sicat
(1963) and Miquel (1975) seem to support this a priori
expectation. 1In their studies, the estimated elastic-
ities of substitution between capital and labor.in

‘lessqrégulated industries, like food manufacturing,
beveraaes, tobacco products, furnitures and fixtures,
etc., were quite high and .statistically significant

(see Table XXI).
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Tahle I

ESTIMATED ELASTICITIES OF SUBSTITUTION FOR _
SELECTED- INDUSTRIES
(Using the CES Production Function)

(1) | (2 (3)

.. Industry Miguel's Study . Siecat's Study
Food manufacturing 1.534 1.366
Beverages 1..47 1.111
Tobacco products 2.008 1.571
Furnltures and fixtures 1.7587 1.247

L WO

Leather and leather
. prodacts <. B 1,268 1..78

Rubber préducts 1,849 .. 1.88

Sources: Column 2 - Miguel (1975)
Column 3 ~-Sicat (1963):

" ‘Note: - Miguel (1975) used time series data (1956-.969), while
Sicat (1963) used cross-section data. The figures in
‘Sicat"i study are averages for the years 1956-1959, -



Chapter VII
SUMMARY, CONCLUSIONS AND POLICY IMPLICATIONS

VII.1 Summary and Conclusions

This study has attempted to analyze the behavior
of commercial banks which chalk up two-thirds of the
total financial resqprceé of the banking System. A
better understanding of bank behavior is important in
at least two respects. One is that banks are among the
most héavily regulated firms in the economy, and 'the
effectiveness of regulations depends to a large extent
on thé.behavioral characteristiés'of commercial banks.
The other is that the new view of money supply geter4
mination requires sufficient knowledge of, individual

bank behavior to comprehend fully money supply movements.

In modelling bank behavior, two peculiar charac-
teristics of a banking firm were-é&nsidéfed: (i) a
bank, like any ordinary firm, is a producing_unit, not
merely an inVést§f§:ahd (2) a baﬁk i§_é_muiFiproduct,
multifactor firm. Utilizing the duality relationship
between cost and production functions, a multiproduct
joint cost function was postulated to capture the
behavior of banks. It is capable of treating the problem

of determining simultaneously the optimal input and output
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mix and the scale of operation of banks. The apalysis
was faci;itatgd_by the use of recently formulated
microeconomic,concepts ~- such as declining ray average
cost and economies of scope . ~- which describe important

properties of multiproduct firms.

In this study, four specific models were
considered, namely: (1) the unrestricted'modelfﬁm:élhmm
differences in the structure of prodggtion among the
years;‘(2) the unre§tricted model that does not allqw_
differences in the structure of production among the
yearsj (3) the model that assumes nonjointness in the
production process; and (&) the model that assumes

separability in outputs.

The specific functional form chosen for econo-
metric work was the transcendental 1ogarithmic”multi-
‘prOQUCt jqint cost function (TMJCF). It is a flexible
functional form, parsimonigps in parameters compared
with other flexible forms, and capable of detecting
important cost properties of the multiproduct firm,

like scale and scope economies.

Any attempt to use the theory. of the multiproduct

firm to analyze the behavior of a bank requires an
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appropriate classification of bank outputs and inputs.
A statistical'aCCOUhtingﬂmodél was constfuétedtfor
the purpose of obtaining estimates of net fatés

of return on the elements of bank portfolio. The
results .. gavesi s s some basis for”determinihg
which of the elements of bank portfolio can be

considered as bank outputs or inputs..

Twenty-seven private domestic commercial banks
were selected to compose the observations of this
study. The period 1977 to 1979 was chosen as the
reference period. ' The study used two alternative
ways'of claséifying bank loans, namely: (1) Alter-
native I which classifies loans according to‘éécufity;
and (2) Alternative II which classifies loans accord-

ing to maturity.

Certain findings important to both bank managers
and'poliéy-makefs-have emepged from our empirical work.

These are briefly reviewed below.

During the period 1977 to 1979, commercial banks
experienced a rapid growth in size. The growth was
phenoménal among smaller banks which tried to acquire

a more éompetitive'position.”*ﬂarger'banks,”howeVer,
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still maintained their competitive edge. A greatef'
proportion of their deposits were of long-term
maturity.’ Moreover, they were found to be more

efficient than smaller banks in mobilizing savings.

As expected, bank loans were mostly of short-
-term maﬁurity. About 80 percent of the loan portfolio
of mbét banks were for one year or less. Interest-
ingly, unsecured ldans compriéed about 40 percent of
the tétai loan portfolio of most banks. This may be
intefpréted és a shift.in_the interest of banks away
from the collateral to the profitability of the
proposed loan project. However, it must also be
pointed out that this facility is most likely offered
to highly favored firms having long established
relationship with the bank and also, to influential
individuals, like bank officers. In this case,
profitability of the proposed loan project may not be
the overriding criterion but rather the_relationship
of iﬁdividuals or firms with and their influence on

management.

In making decisions on the composition of bank

portfolio, it is important that banks have some idea



200

regarding the profitability of the various elements of
their loan portfolio. Thus, we alsd estimated the net
rates of return on the elements of bank portfolio.
Unsecured loans and loans secured by real estate were
observed to be more profitable than other secured

loans (loans secured by chattel mortgage and by assign-
ment‘of dépqsits). The estimated net rate of feturﬁ.
on unsecured loans is about 5 percent per annum while
fhat on loans secured by real estatelis approximately

4 percent per annum. The differencé-may be attributed
to the varying degree of_risk involved in the two types

of loans.

Demand and short-term loans were found to be
fairly profitable. The e