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ABSTRACT

The primary purpose of the dissertation is to establish a
conceptual study that will assist in financial policy formulation,
and further applied research on banking institutions in LDCs and in

Nigeria 1in particular.

In order to achieve this, we examined existing models of banks'

portfolio behaviour with a view to i1solating major 1issues that should
be the concern of policy; the pecularities of banking operations in
LDCs were also examined and analysed. Having done these we then
settled for two adaptable models capable of providing insights into

the problem of commercial banks' portfolio behaviour in Nigeria.

The choice of models was made in the light of the data constraint

faced 1n the study.

The two complementary models, the first a static model and the
other a dynamic model have their basis in utility maximization.
They both gave rise to multivariate analysis in empirical

1mplementation.

The summary of results with policy implications concern:

(i) the relative insignificance of the interest rate
variables and their relative inelasticities, particularly

with respect to bank loans and other medium term bank port-

foli10s;
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(11) availability of funds were more significant on banks
portfolio allocation of funds than other variables,
particularly those measuring the cost of funds;

(111) on other policy variables, reserve policies of the
financial authority were important in bank portfolio,
whereas public sector borrowing from the banks were
less 1mportant;

(1v) the term transformation implied by the portfolio of the
pbanks was shown to be less positive than the underlying
structure of funds would i1mply;

(v) the introduction of money market instruments were shown
to have affected the adjustment behaviour of the banks;
and

(vi) the results also held implication for the control of money

supply.

However, we believe the major contribution of this study to
knowledge lies 1n indicating the responses and lags of banks' behaviour
to changes 1n policy instruments 1n a developing country like Nigeria.

This i1nformation would no doubt form the basis for further research.
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CHAPTER ONE

INTRODUCTION

1.1 Background

Money and finance play a vital role in the macro-economic
affairs of nations - both developed (EACs) and less developed (LDCs).
In long—term discussions of economic issues, the effect of money and
finance i1n the saving - 1nvestment process of capital accumulation 1s
by now a well documented thesis.1 However, the same cannot be said
of the role of money and finance 1n short-term macro—economic policy.
This is in spite of the importance of money and finance 1in deter-
mining and affecting the levels of aggregate demand, especially

the actual level of spending, which cannot be overlooked by policy.

The importance of money and finance brings the role and place

of financial institutions, as the main connecting link with the
economy at large, to the forefront of economic analysis.  Since

financial institutions and intermediaries have remalined an important
medium of economic change inhistory,2 it 1s not surprising that

the contention has been made that they are the factors necessary to

propagate the process of economic growth and development of nations.3

1See, for instance, Goldsmith [1955, 1958, and 1969], Patrick [1966]
among others.

2See Cameron {1967], Cameron et al. [1967] and Schumpeter [1934].

3See patrick [1966].



Some economists/economic historians have even contended that

financial institutions played a very important (if not a dominant)
role in industrial development of twentieth century Germany.ﬁl
In the literature of money and finance in the development process,
the main 1ssue has centered on whether finance is 'supply leading' or
'demand following' [Patrick 1966] and whether the demand generated
by the process of development would be capable of generating its own
supply of financial services. It also concerns whether the

financial sector itself constitutes a leading sector in the process

of economic growth and development.

There 1s no doubt about the importance of these issues especially

1n terms of the stance of financial policy. Policy prescriptions
determine to a large extent the institutional and organisational

structure of the financial sector. The bulk of these issues relate

to long or medium term problems of money and finance, and the

majority of studies have concentrated on these i1ssues, together with

the related problem of the role of money and finance 1n the saving -
" 1nvestment process. These 1ssues become more 1mportant when one

considers the finance options i1in the development process.  For
1instance, the dichotomization of saving from the i1nvestment decision

process and the resolution of the different and often conflicting
requirements of the surplus and deficit units within the economy are

usually functions of finance and institutions of finance. The out-

45ce cameron, R. and Patrick, H. (eds.) [1967].



come of this process adds to the productivity of the economy.
It leads to mobilization of savings, encouraging investment,
transforming maturities, and transforming risks, reducing

1nformation and transaction costs [Bain, 1980. p.9].

The deficiency of the process in the LDCs is largely due to
the level of development of the institutional and organizational
structure of the financial sector, and to some extent the lack of
adequate bases on which formulation of monetary and financial policy
can be based by the authorities. These factors are not mutually
exclusive; 1n fact, they reinforce one another. While a well
developed institutional and organisational structure can aid and
1nduce bases for efficient policy, the prevalance of adequate bases

for policy would guide policy makers on how best to improve the

system.

The majority of studies of finance in LDCs have concentrated on

long or medium term issues, but studies on short-term i1ssues of money

and finance have been sparse. Empirically-oriented studies 1in this

area have been hampered by the lack of concrete information and data.

It is therefore with this background in view that this study 1s under-

taken.



1.2 Motivation

In addition to the arguments above, a penchant for treating
short-term problems of money and financial policy as inconsequential
seems to permeate thinking in LDCs. The danger in this frame of
things i1s that it may have inhibited the development of meaningful
analysis capable of providing a sound foundation for financial

policy. Because the analysis of the role of the behaviour of the

financial institutions in macro-economic policy has been relegated
below 1ts importance, it 1s not unlikely that policies have failed
to reflect the true structures of the institutions. In fact,
there 1s a possibility that policies are devised and implemented
without reflecting at all on the true nature and behavioural

structure of the underlying agents, particularly the banks.

Tt 1s also known that in less developed countries, there 1is a
tendency to predicate monetary and financial policy on models which
are in the spirit of the money multiplier analysis [Taylor, 1978,
chapters 2-4; Coats and Khatkhate , 1978; Coats and Khatkhate, pp.
3-36, 1980; and Ajayi, pp. 26-52, 1978]. This is in spite of the
fact that when policies are predicated on such models, they do not
reflect the true structure and behaviour of financial i1nstitutions
in these countries. These models therefore tend to misrepresent the

true nature and response of the institutions and are thereby likely to

mislead policymakers.



The desirability of a sound micro-economic foundation for

macro—economic policy has assumed increasing importance in recent
times. In order to provide a solid foundation and to allow
financial policy to be conducted to the best advantage, it is
necessary to develop a satisfactory theory of banking behaviour.

Such a theory would be an indispensable tool for understanding the
workings of the system. Such a theory may also act as a prerequisite
for understanding better the workings of the financial sector,

especially as it affects the role of the sector within the economy in
general and the important money supply and other financial variables

1n particular.

This point 1s strengthened by the unique place held by
comrercial banks within the economy and especially by their dominant
position within the financial sector itself. Commercial banks play

a central role in the intermediation process. They are responsible

for handling a substantial amount of funds that flow from lenders

to borrowers and also provide most of the economy's payments through

the current account chequing system. Thelr role as custoailans of the
money supply also makes them unique, even though they have to act

within the regulatory construct of governments.

This relative i1mportance of commercial banks has been discussed
and emphasized for some time now. For instance, Goldsmith [1969]
puts these institutions in perspective as probably the most import-

ant segment of the financial sectors in developing countries.



In his studies of 36 countries, he found that commercial banks were
of greater significance than non-banking financial intermediaries.

This was particularly true of the less developed countries.

Table 1.1: Distribution of Total Assets of Financial Institutions
Among Main Types of Institutions

Developed

All Countries Countries LDC

(36) (17) (19)

1967 1967 1967

Central Banks 17.6 8.5 23.6

Deposit Banks 38.5 33.5 43.3

Thrift Organizations 13.5 19.3 8.0

Insurance Organizations 15.6 23.3 11.1
Mortgage and Development

Institutions 12.4 10.6 13.0

Others 2.5 5.0 1.0

Source: Goldsmith [1969].

In Table 1.1, a close analysis of the situation indicates that for
the countries combined 38.5 per cent of the total assets of the
financial sector belong to the commercial banks and in fact, for

the less developed countries the figqure was higher, 43.3 per cent.

The same picture emerges when one looks at Table 1.2, which 1is an
attempt to produce more recent comparative figures for the position
of the commercial banks 1n some selected African countries.

For instance, apart from Sudan where the relative position of the
Post Office Savings Bank seems very important in the 60s, Goldsmith's

conclusion on the relative importance of the commercial banks within
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the financial sector is supported.

These factors therefore offer enough reasons for singling out

the commercial banks for study within the financial sector of an

LDC.  Such a study would help in understanding the nature of the

1nteractions that exist within the whole sector as well as between

the sector and the financial authority.

While empirical studies of financial institutions', and in
particular banks', portfolio behaviour have been carried out most
have concentrated on the developed countries. Moreover, in most of
the studies, even though the effects of the composition and variation
of the banks' portfolios were very important in transmitting
actions of the monetary and financial authority to the economy,
the effects of monetary and financial policyl on commercial banks
have been concentrated through mediums such as open market operations,
the bank rate or discount rate and the reserve requirements.

This 1s despite the fact that an analysis that focusses attention on
only these issues may be of little relevance to open economies like
the less developed countries. The special features of LDCs thus

provide an additional justification for a study of this type.

Commercial banks' role i1n the domestic money market 1s
especially important.  Apart from developing the domestic money
market they provide a mechanism for monetary and financial policy

through their role 1n channelling funds from the private sector to



finance government activity and budget deficits. Superimposed on

the structure of the banks is the extent of government intervention
1n LDCs, especially the tinkering of the financial authority with

normal market quantities and prices, particularly interest rates,

and the credit rationing process of banks' operations.

1.3 Purpose of Study

The 1ssues highlighted so far call for a better understanding
of the role of banks i1in the process of money and financial policy;
and point to the importance of assessing the effects of institutional
development on the composition of the portfolio of commercial banks.

They call for an empirical study of commercial banks' portfolio
behaviour in ILDCs, to help to provide a basis for formulating
monetary and financial policy, especially policies designed to
offset destabilizing effects through the banking system, to ensure
an efficient means by which government financing needs can be met,

and to foster desirable financial development.

Apart from contributing to the meagre stock of studies available

in IDCs, our purpose is in addition to emphasize the need to
predicate macro analysis of financial policy on the micro-foundations
of behaviours of banking institutions. We seek to clarify 1ssues

of commercial banking portfolio behaviour and i1ssues on which short-

term financial policies are based in these countries, particularly
in Nigeria. Although the study i1s conducted within a sample data

based on a consolidated balance sheet for the whole banking system,
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principal 1ssues 1n the portfolio behaviour of banking firms were
also examined, including amongst others, the principal adjustment

1nstruments i1n the portfolios of the banks and profitability of the

environment of banking operations.

The structure of liability and asset management of the banking
firms will be examined; for instance the banks' ability to rely

on non-deposit sources of funds can affect their choice of portfolio
size. Banks may use endogenously determined liabilities to bear the
burden of adjustment. Thus, further borrowing in the domestic

market or inter-bank lending may be important means of adjustment to

some banks, whereas for others it may not be important.

Furthermore, policy measures may have led to developments 1n
the money markets - an example is the effects of structural,
institutional or technological changes in the portfolio of commercial
banks. The introduction of rediscounting facilities and new

instruments, and new institutions may have had some 1influence on

banks' portfolio of assets and liabilities.

1.4 Scope and Coverage

In terms of scope and coverage this study can be divided into
four parts. The first concerns itself with laying the foundation
for the study. A review of portfolio studies carried out on advanced
countries is undertaken, with a view to providing guidance and high-

]ighting the major issues 1in banking portfolio behaviour.  Attempts
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are made to emphasize the relevance of these studies for our case
while bearing in mind that some of the studies may of necessity be a
reflection of the institutional environment of banking industries

1n the economically advanced countries (EACs). Despite the short-

comings of the studies, they still offer the much needed theoretical
insight for the study of banking portfolio behaviour in LDCs.

Within this part an attempt is also made to examine the extent of
studies 1n this vein that have been based on the ILDCs. The lack

of i1n-depth work on banks' portfolio behaviour in IDCs led us to
consider the major issues that should be examined in the portfolio
selection of banks i1n ILDCs. Even though the lack of data on banking
firms 1n these countries 1s realized, the major issues examined in
this part are discussed as they impinge on the operations of banking
firms 1n this part of the world economy. This 1s done because of
the i1mportance of the individual banking firm in the overall picture

of the banking system in LDCs. For 1instance, 1ssues such as banks'

ownerships, their objectives, competition and regulatory constraints
and environment are important issues i1in LDCs' banking system and their

full implications cannot be understood without knowing how they

affect the individual banks.

The second part's main task 1s the presentation of a flexible

model capable of being adapted to the study of banking behaviour
given our peculiar environment. Given the background stated above,

we were concerned with models capable of adaptations to suit our

particular environment 1in terms of both data availability and
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1institutional development, we opted for a two-stage analysis.
The first stage, which is basically static in its nature, utilizes

the Tobin [1958] - Markowitz [1959] framework and similar to that
applied by Parkin [1969, 1970]. The second stage framework, an
essentially dynamic analysis, called upon the Tobin - Brainard [1968]
framework, modified by the sequential procedure suggested by White

[1975] and Bain [1977].

The third part of the study was concerned with the application
of the models developed 1in section two. However, before the
emplrical exercise, the Nigerian banking system, operations and
characteristics were examined with a view to highlighting major 1issues
which our model building seeks to elucidate. The sequential
procedure was therefore applied to the consolidated balance sheet
of the banking system. Having determined on 1institutional grounds
that the net foreign asset of the banking system should be treated as

exogenous, we therefore assumed that the main criterion for broad
allocation of banks portfolio after all prior claims and the financial

authority regulatory conditions have been met, should be on the basis

of liquidity of choice portfolio i1tems.

The fourth part applied the models developed to the data drawn
on the Nigerian banking system as an example of a less developed
country. The data set was drawn from the fourth quarter of 1959 to
the fourth quarter of 1981. Apart from the quarterly series for
econometric analysis, to elucidate the results of the empirical

analysis of the aggregate data, balance sheet data on 1individual
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banks were used throughout the study descriptively. After suitable

data transformation, the mode of the econometric analysis was mainly

by the use of multivariate regression and ordinary least square

regression methods.

1.5 The Plan of Study

In Chapter Two we set out to review the studies on portfolio
pehaviour of comrmercial banks. Apart from providing a focus for
the theoretical 1ssues 1nvolved in the modelling of banks'
behaviour, our objective 1in this chapter i1is to highlight those issues
that should concern policy makers in formulating policies on banks.
We also draw attention to the sparseness of works on LDCs and the

contributory nature of studies of this type.

In Chapter Three, consequent on the review, we examined some
issues that may be important in the determination of banks' port-
folio behaviour in IDCs - the objectives of individual banks 1n

relationship to their ownership structure and the competitive as

well as regulatory environment within which the banks have to operate.

In Chapter Four, we presented the theoretical models upon which
our empirical exercise would be based. The choice of models was
based on the adaptibility of the chosen models to take account of the
peculiarities of our condition without losing much information in
the process. Two models are presented as discussed earlier, the

first the static model, would treat banks' adjustment behaviour as
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instantaneous, whereas the second model, the dynamic model would

examine the pattern of adjustments of banks from disequilibrium.

Chapter Five gives a descriptive analysis of the structure of
pbanking operations in Nigeria, within the context of the financial
system, 1n order to elucidate those issues that are peculiar to the
structure and institutional conditions upon which our empirical
application 1s based. Issues that are topical within the system are
raised without trying to provide answers. The roles and importance
of the comierical banks in the capital market and money market are
highlighted. The performance of individual units of the banking
system (that 1s banking firms) are compared and discussed 1in terms

of their profitability with other firms within the economy and

globally.

Chapter Six introduces the operational framework for the treat-
ment of the balance sheet of the banking system, given that a

sequential decision process is adopted by the banks for allocating
their funds within choice portfolio items. This 1s done mainly to

highlight the adaptation of the frameowrk to the study of the

Nigerian situation.

Chapter Seven sets up the empirical framework and discusses

the econometric and data problems. Chapters Eight and Nine
present the static and dynamic estimation results respectively, and

Chapter Ten concludes and discusses the policy implications of the

study.
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CHAPTER TWO

PORTFOLIO BEHAVIOUR OF COMMERCIAL BANKS AND COMMERCIAL
BANKING SYSTEMS: A REVIEW OF MODELLING AND PORTFOLIO SELECTION

2.1 Introduction

The study of portfolio behaviour of commercial banks and other
financial institutions has progressed fairly rapidly 1n recent
times. It might, therefore, be expected to have provided solutions

to the problems associated with these institutions in macro—economic
processes and policy. On the contrary, however, the more attempts
are made to answer some of these questions, the more perplexing

the questions left unanswered.

The first major study of portfolio behaviour of commercial

banks originated from the work of Edgeworth [1888], but thereafter
the study of banking behaviour was in abeyance. The next stage ot
development was for a long time provided by the quantity equation,
MV = PT, and quantity theory framework. Curiously enough, the
quantity equation - quantity theory held only a passive role for
banking firms and the banking system, the more so as long as
quantity theorists held to the view of a constant and 1nstitution-
ally determined velocity of money. This allowed no role to
banking firms or the banking system other than mechanical

acquiescence in the volume of money determined.

Later developments in the tradition of the quantity theory
and Keynesian economics, however, realised the importance of the

behaviour of banking and other financial institutions.
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The behaviour of banking institutions was lumped into the so-
called multiplier approach to the determination of the money
supply. The approach was dependent on the existence of the
fractional reserve system. The analyses were more applicable
to closed rather than open economies. Dissatisfaction with
the explanatory as well as the predictive power of this approach

led to further thinking on the issue.

In this connection, Gurley and Shaw [1956] argued that banks
should be viewed from an optimization process point of view; that
banks may choose to live with excess reserves rather than pay
higher prices for primary securities or higher yields on their own
debt 1ssues. It was further contended by Towey [1974] that a
meaningful analysis of monetary and financial economic issues
cannot be accomplished without a proper understanding of the micro-
economics of commercial banking portfolio decisions. He further
argued that the current treatment of i1individual banks appeared

methodical and mechanical, and had proved ineffective 1n explaining
the actual responses of the banking sector to changes in monetary
and financial policy. To these authors, banking firms must be

viewed as active participants 1n the financial process.

They stressed the importance of understanding the micro-economic
characteristics of the banks in formulating monetary and
financial policy. They argued that, 1f banks are treated as
profit-seeking firms, 1t no longer follows that an increase in
discretionary reserves willl necessarily generate a proportionate

increase in the aggregate volume of bank credit. Theilr arguments
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essentially imply that inside money in the economy is not entirely
determined by supply considerations but depends upon the inter-
actions between demand and supply of money balances. The banks'
desired output of inside money is dependent upon the profit
potential of demand deposits i1n relation to other sources of bank
funds. Moreover, the public's desired holdings of demand deposit
balances depend upon the relative advantages of other financial
claims, and if demand deposits are viewed as both a medium of

exchange and as a financial asset, the money stock 1s indeterminate
until the degree of substitutability between i1nside money and non-

financial claims is determined [Gurley & Shaw, 1956]}.

These issues led economists to devote attention to the study
of portfolio behaviour of commercial banks. Apart from high-
lighting them in this review, it 1s our basic objective to
summarise these important factors in various modelling approaches

in order to provide the background for our study.

In selecting items for review, we shall be guided by their
relevance to the portfolio behaviour of commercial banks and

financial policy. Consequently, we shall examine models of

portfolio behaviour that possess implications for monetary and
financial policy, namely models that reflect competitive factors,
industrial structure and the effect of the regulatory environment

on portfolio behaviour. We shall also examine the relevance of

the models to open economies, especially the less developed variety.
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2.2 Theory of Banking Firms

2.2.1 Review Framework: A substantial proportion of models of
bank portfolio behaviour deal with so-called partial models which
mainly adopt a firm theoretic approach, usually emanating from the
bank's reserve and liquidity management problems. These problems
are believed to play a vital role in the money supply process.

These models start from the assumption that the volume and structure
of liabilities are exogenous but stochastic over the planning
periods. Banks are required to liquidate assets in order to meet
deposit overflows and withdrawals. They usually begin with the
assumption that initial deposit levels are exogenous and the portfolio
decision problem 1s the allocation of given funds among various
assets, with attention paid to the implications of choice on

earning assets and reserve assets. The models emphasise the least
cost method of meeting liquidity problems viewed mainly as an

inventory problem, emphasising the trade-off between expected

yleld and adjustment cost.

Others substantially deviate and improve on the above
approach. Among these categories are those that emphasise the
market structure and the banking environment 1in the determination
of the outcome of banks' portfolio behaviour. In these models
the choice of environment i1s either that of an 1mperfect or a
perfect market.  The others, however, emphasise imperfection of
the market. The banks are faced with downward sloping demand
curves for loans. Furthermore, the banks are also assumed to

have  monopsony power in the deposit market such that the supply
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of funds 1is a function of the rate set by the banks.

There are also models based on perfectly competitive markets

which essentially ignore the liquidity problems faced by banking
firms. They deal mainly with the optimal mixture of assets and

liabilities given the implied market structure.

Finally, the last group of models are the so-called resource

models, based on what is believed to be a complete theory of the
panking firm. They assign a prominent role to the 'real resource'

or 'real production' aspects of the banking firm.

We shall, therefore, consider in the remaining part of this
section, a general framework for the theoretical part of our review
which utilizes a balance sheet framework to derive the objective
function of the banking firm. It 1s also designed to highlight
basic 1ssues 1n the review that follows. The remaining sections
deal with discussions, first of the theory and then of relevant

empirical applications. Thus, section 2.3 reviews the so-called

partial models and 2.4 the complete models. Section 2.5 examines

empirical applications of some of the models, discusses their

application to ILDCs and examines their relevance to these countries and
to our study. Section 2.6 summarises and draws some conclusions

from the models examined.
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2.2.2 Treatment of Assets and Liabilities:

Table 2.1: Tllustrative Balance Sheet Framework
Liabilities Assets

Deposits: - Demand IDD] Loans and Advances [L]

Time |TD] Investment in Govt. Security [Ig]
Savings [SD] Reserves [R]
Other Liabilities [OL.] Cash Items [ Xc]
Reserves and Capital Other Assets [OA]
Account [W]

Table 2.1 1s a simple 1llustration of the balance sheet frame-

work that will be followed in this review.

For the purpose of the framework, we assume that banking
firms operate in at least one asset and one liability market.

We also assume that they operate in a less than perfectly
competitive market, and that they maximise a single period return
on stockholders' equity. We classify assets into four categories.

Cash assets are notes and coins held by the banks, denoted by Xc.

The rate on cash assets is assumed to be zero, and cash 1s also

free of market risk.1

Ioans and advances 'L' are traded in imperfectly competitive
markets, due to the effect of asymmetric information, especially
with respect to the banking firms' customers. Competition among

banks is limited by the existence of transaction costs of search,

diversification of lenders and borrowers and imperfect divisibility

IMarket risk refers to risk that cannot be avoided by diversifying.
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of assets. Banks do not all possess the same knowledge about
credit worthiness of potential borrowers. If banks were a homo-
geneous group, each possessing the same information about the credit
worthiness of potential borrowers, the interest rate charged to each
customer would be the same regardless of the bank issuing the loan.
Further, banks have better information on customers of long standing
and reliability. Hence, a bank's traditional customer is more

likely to be offered a lower rate reflecting a lower perceived

probability of default. The traditional bank will incur lower
marginal cost of investigation than will banks with no previous
relationship with the customer. It 1s also true that a potential
borrower 1s likely to be aware of this, and will therefore limit

his shopping around each time he 1s in need of a loan. These
characteristics make 1t possible for banks to be able to affect the

rate charged on loans as well as their loan volume. In this
situation, 1f a bank decides to raise the rate charged on loans
above the rate reflecting 1ts estimate of customers' default

probabilities, it will not lose all 1ts customers.

Government securities [Ig] are defined to be free of default

risk but subject to variations in thelr realizable returns due to
changes in interest rates. They are also readily marketaple.

The banking firm's expected return on government securities 1s

= T i e ettt eces et 2.7

where 7fgis the rate determined by the government.
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Finally, OA is other assets which consist mainly of plant and
equipment; 1t 1s assumed fixed for the time period of the analysis.
The same assumption holds for other liabilities which also consist

of 1tems 1n transit and unclassified items.

Generally on the liability side of the balance sheet, the bank
1s assumed to have two primary sources of funds. The first is

equlty capital i1nvested in the firm. If we assume that new 1ssues

are rare and given the time frame, and 1f we denote capital as W,

equity capital can be assumed constant. That 1is

L 2.2

We can also, for the sake of simplicity assume the existence
of two types of deposits, time deposits [TD] and demand deposits [DD].
We also assume that both are characterised by upward sloping supply
functions. The volume of each is a function of their explicit and
implicit yields, and of the yield on alternative deposits.  If,
for the sake of simplifying our analysis, we define all assets net

of required reserves, the interest cost of both deposits may be

defined as
= (1 )/ (] o O ) 4t e eoooeacsassas e aee e 2.3
IH?- (%T)/(l..aT) e e
and | S
FD = (1D)/(1 - aD) .........................

where iJ, (J = T and D)is the explicit payment on a unit of deposit

and o is the required reserve on a unit of deposit.
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If we assume further that commercial banking firms can affect
the volume of their deposits through changing their explicit interest
payment, we can then define their supply functions as

™ = TD (T PD) oTD / BFT>0, 0TD/ol' <0 ...... 2.5

DD

|

DD (FD, I‘T) oDD/ 3l />0, BDD/BI’T<O Cee e 2.6

We further assume that the bank faces uncertainty in terms of
deposit withdrawals. The bank also faces costs of maintaining
liquidity and penalty for any deficiency of reserve asset and trans-

action costs associated with remedying such a situation.

If we define ¥ as the cost of a unit borrowing of B, where B
1s the amount borrowed;
'A' as per unit transaction costs associated with liquidating
securities, and
'n ' as penalty cost per ;mit of cash deficiency, and 1f we
further assume that banks can m2et an unexpected cash deficiency

through borrowing at a fixed rate, then this assumption 1mplies

1f this cost is a function of the amount borrowed, the bank

will, therefore, liquidate securities whenever B 1s such that
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and the bank would borrow to meet liquidity need whenever B is

such that

If we further assume that net disbursement outflows are seen
by the bank as having a probability distribution characterized by
the density function ¢ (z) where z is a random variable,  further
assume that net disbursements have some lower and upper bound
[Xc and b] during any planning period such that withdrawals in excess

of the upper bound and lower bound occur with probability equal to

2€Xo0.

We can then write the liquidity cost imposed on the banking

firm as

b
N = n J (z-xC) O (Z)AZ v i et i et e et 2.10
X

C

that 1s the total expected cost due to net disbursement, where

Z 1s net disbursement [cash] outflows in excess of inflows
d(Z) is the probability density function
b 1s the largest net disbursements to which banks assign

a non-zero probability

X is bank holding of cash as a proportion of total fund.
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For the sake of our analysis, 2.10 can be simplified to

If we assume that bank investors are risk neutral and that

the banks maximise a single period return on stockholders' equity,

we can then state the bank's objective as

Max {E[m/W]} =P\ax{ [EW]} ..................... 2 .

- I
L,Ig,XC,!‘ )T

2
where o = TR - TC

and E 1s the mathematical expectation operator

E 1s the expected rate of return on owner's equity

The bank, therefore, seeks to maximise 2.12 by choosing

L, IgsXcs I' ,I' . subject to the condition that net assets equal

D" T

net liabilities. The maximisation problem therefore becomes

S ( L xI -N(X_ ) - TE(TD)
Max {E(m)} = i (L)xL+igxl, C

-FDE(DD) + A(L+Ig+x -TD-DD-W) ....... 2 .

C

2IR is total revenue and TC is total cost of the banking firm.

3 _ - — T
E (m) = E_  given that W = W

............................................. 2.

17

13
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By maximising this objective function, that i1s analytically
differentiating with respect to L, Ig , XC : l“D : FT and equating
to zero, the first order conditions are used to derive the optimal
miXx of loans, securities and any other earning asset. The
importance of this framework lies 1n 1t ability to highlight some
of the problems of the models that we shall review subsequently,
e.g. Shull [1963] and Klein [1971]. Other factors, such as the
effects of risk and the nature of the preference function of bank

investors, are also important as will emerge when we examine the

work of Pyle [1971].

Finally, we have refrained from deriving the results of this

framework as the model presented is similar to that of Klein [1971]

1n many respects.
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2.3 Partial Models of Portfolio Behaviour

2.3.1 The first type of model considered is similar to the

framework presented in that it also assumes a less than perfect
market structure for the banking industry. Shull [1963] and
Brucker (1970} were the first to formulate models of this kind.
Shull [1963] views the banking enterprise as a profit maximising
organisation which transforms bank deposits into a heterogeneous
mix of credit outputs. He suggested that banking firms behave in
a manner that 1s characteristic of a multiproduct, price
discriminating firm. To him, banks operate in two markets where
demand deposits are transformed into interest earning assets - the
government securities and bank loan markets. Shull further
assumes that demand for government securities 1s perfectly elastic

and demand for bank loans 1s less than perfectly elastic. The
marginal cost of credit output i1s further assumed dependent upon
the total dollar volume of credit extensions and does not vary

significantly with asset mix.

Given these assumptions, Shull showed that the desired volume
of credit output will be determined at the point where the going
rate of interest on government securities 1s equal to the marginal
cost of credit output. Also, the optimal volume of bank loans
is found at that point where the market rate of 1interest on
government securities 1s equated to marginal loan revenue. In
this model, the government securities market 1s the residual market

for banks' 1nvestment activities. The optimal dollar volume of

government securities 1in the bank's portfolio is equal to the
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difference between the optimal aggregate volume of credit extensions

and the optimal amount of bank loans.

Brucker [1970] provided a geometrical interpretation of
Shull's analysis. In figure 2.1, ARL represents the loan demand
function, OR corresponds to the market rate of interest on
government securities and MC represents the relevant incremental
cost function. The optimal aggregate volume of bank credit OE is
established at the point of intersection between the marginal cost

curve and the demand for government securities; OB of the bank's

credit 1s allocated to the loans market and BE to the securities
market. The desired volume of government securities is equal to

the difference between the aggregate credit output and the volume

of loan extensions.

Figure 2.1
Rate

>
O B E Volume of Credit

Brucker's Geometrical Interpretation of Shull's Banking Model.
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The i1mportance of the Shull-Brucker analysis to us is in
1ts prediction that banking firms will operate at the margin of
profitable markets and in the relationship of this prediction to
the structure of banking operations and to the regulatory impli-

cations of public policy on banking portfolio behaviour -

particularly how cheap or tight money policy could impinge on
banking firms' marginal market. In 1llustrating the implications
of the model Shull argued that, i1n a tight money situation, an
upward shift of the marginal cost of funds would take place.

This would i1mply that banking firms would start to drop out of
marginal markets as the marginal cost of funds seems greater than

the marginal revenue from such markets.

Shull, however, believed that a typical example of a marginal
market is the government securities market. This belief 1s a con-
sequence of the abstraction of Shull's analysis from uncertainty.
Once allowance is made for the existence of uncertainty, the
government securities market then possesses characteristics that
make it more appealing in a tight financial situation.  Further,
it 1s generally arguable that banking firms' credit markets would
consist of varying levels of profitable opportunities: banking
firms may therefore resort to non-price methods of rationing credit
in a tight financial situation. In other words, they may decide to
spread their portfolio, depending on the risk structure and
maturity patterns of existing assets and liability in the bank's
portfolio. They therefore need not move out of government

security's market.
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The analysis of Shull and Brucker 1s important in its intro-
duction of market structure to the determination of bank performance,
especially with respect to the effect of monetary and financial
policy on these firms. Nevertheless, their assumptions i1gnored
the effects of uncertainty, stochastic deposit flows and loan
returns on banking firms' portfolio behaviour. The analysis
also ignored the bank—customer relationship which 1s i1mportant
in micro treatment of banks' portfolio behaviour. For instance,
a bank may find that the market in which loan demand 1s 1nelastic<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>