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ABSTRACT

The main objective of this thesis was to investigate the
following:-
(1) The objectives that underlie cash balance manegenent
decisions made by firms in Kenya;
(2) The degree to which firms in Kenya use decision rules
that can be construed to be some form of decision medal;
(3) Wnhat variables and/or constraints go into cash balance
decision making process;
and then;
(1) Formulate a hypothesis about cash balance management
practices by Kenyan firms.
(2) Recommend a decision model

(3) Apply the recommended model to a Kenyan firm.

METHODOLOGY

A number of steps were set out in order to achieve the
above mentioned objectives.

The first step was to consider a general introduction to
the field of cash management as necessary. The introduction
was aimed at highlighting the basic management problems. It
also attempted to indicate the reasons why firms hold money
balances, be it on deposit account and other short-term invest-
ments or positive current accounts. Various factors that
influence the demand for cash balances were also considered.

The second step was to lay a sound theoretical foundation.

This was basically a review of existing literature on cash



VIl

balance decision models. Basically, cash balance decision models
were classified into two categories:-

(0 Analytical models;

(2) Simulation models.
The weaknesses of analytical models as a tool for aiding cash
balance decisions was considered. They work effectively if
the assumptions made by these models hold true. This study of
the strength and weaknesses of the various models later on
helped in the selection of a model for empirical application
in a Kenyan firm. The two steps formed the f«irst section of
the thesis which was labelled "Theoretical Framework".

Having developed a theoretical framework, the third step
was to empirically investigate the cash balance management
practices by firms in Kenya. The method used in the empirical
investigation was a questionnaire and limited personal inter-
views. In total, thirty one. firms were involved in the exercise.
The empirical investigation aided in developing a hypothesis
on the cash balance management practices in Kenya. Eefore a
model was selected for application to a Kenyan firm, basic
foundations on T/hich such a model would function effectively
was developed. There is no point introducing a model in an
environment that is not yet prepared to receive it. This sec-
tion was therefore included as a warning that unless there
exists efficient management policies at corporate level, the
use of models in the finance department alone would be meaning-
less. Even in the finance department, if a model intended to
provide management with information on how efficiently the cash

balances should be managed 1*3 need and on tho other band there are



no such practices for the other functions cf the department
Tfould he defeating the ultimate objective of having an efficient

department.

OBSERVATIONS

Prom the outcome of the empirical survey, it was observed
that:-

(1) The basic objective of cash balance decisions in Kenyan
firms is geared at ensuring that at least enough bala-
nces are held to meet transaction demand regardless of
the costs of holding such cash balances;

(2) Pirns in Kenya do not use any decision rules that can
be construed to constitute some form of a model;

(3) The major decision variable in cash balan.ee decisions
is working capital requirements;

(4) The majority of firms in Kenya use external financing
to finance cash' balances;

(5) Cash balance is viewed as a means of facilitating
transactions and not an investment item.

These observations forced the basis for my hypothesis.
The empirical test of the Gibbs buffer stock model brought out
some useful results. It was basically intended to demonstrate
the usefulness of employing a model to guide in decision making.
However, the model tested seemed to show that mde level of
cash balance has a relationship with the level of activity- hut
statistical tests were carried out and they showed that there

was no significant relationship between the two. In his tests,



Gibbs came out vdth such a result. This therefore tends to
suggest that other factors other than the level of activity
influence the level of cash balances. This is subject to fur-
ther research since the te3t was carried out in two firms

only, one in Britain and one in Kenya. Another observation was that
the cash balance pattern of the Kenyan firm was very different
from the British firm and this contributed to different
required cash balances for the two firms. This tends to be
wholly consistent with the general hypothesis that cash bala-
nce requirements are a function of the unique cash flow pattern
of the individual firm. Generalized decision rules are inappro-
priate.

A simple comparison of the results obtained from the
application of the model with what would have been the results
if seme of the analytical models was used was also made. It
revealed that no useful results would have been obtained from
an application of the model in terms of the determination of
the amount of finance that should be allocated to cash balance
to meet transactions for normal operations. They neke genera-
lized decision rules with respect to the mixture of money

resources that should be held by business organisations.



S CUE BASIC DEFINITIONS.

Buffer Konev Balance - Honey balances required to finance
periodic net cash outflows during the control period. ?cr the
purpose of empirical research, the control period was taken

to be one calender month.

Capital Gearing- The degree to which long-term debt is used as
a source of finance. Normally, it is the ratio of debt to total

assets.

Cash Balance- In this thesis, it is taken to mean all cash
resources including overdraft facilities, deposit balances and
other current account balances, and marketable securities

held for trading purposes.

Cash Cycle- Length of time cash balance fluctuations repeat
themselves. Say if we have temporary cash surpluses for two
weeks and deficit for the next three weeks after which we have

another cash balance surplus, then the cash cycle is five weeks.
wW

Cash out- This is a situation where we have no cash balance
from internal sources. Overdraft for this matter is not inc-
luded in the internal finance since it is a debt to the company.
Alternatively, it is a situation where a particular amount
allocated to finance normal operations for a specified period

gets depleted before the end of the period.

Control Period- It is the equivalent of planning period, the
length of time for which targets and strategies laid down are

supposed to cover.
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Critical liilnimua- The minima cash balance below which further

payments will lead to deterioration of credit worthness.

Decision Centre- Points within the organisation at which dec-
isions involving deployment of resources are made. For example

a production department, a sales department, a stores depart-

ment and the organisation as a whole.

Decision Rules - Variables or guidelines for making cash bala-
nce decisions, for example if deposit interest rate rises to
12/0, transfer surplus to deposit account. In this case, inte-

rest rate is a decision rule.

Earning Assets - These are invested items for which returns
accrue. All assets are supposed to earn returns but money
assets are not necessarily so uless they are interest bearing
money assets. Money assets include such items as cash and deb-

tors.

Efficient Ca3h Management Policies - Policies effected by
management with an objective of utilising cash balagces in a

manner that minimizes the costs per unit of cash.

Excess Cash - Cash surpluses over and abase requirements for
normal day to day transactions, that is, a permanent long

lasting increase in cash balances.

External Environment - Elements outside the firm’s control but

they influence the activities of the firm.

External Financing - Financing that is not generated from the

profits of the firm or from resources within the firm. For



example, overdraft, long-term debt, issue of shares for purchase

by shareholders and/or potential shareholders.

Financial Control System - Controls that are instituted to

monitor and ensure proper utilisation of company resources.

Financing Costs - Costs incurred because of using a particular
source of financing. Examples of such costs include interest
on overdraft, interest on debentures, dividends are not included

since they are payments out of profits to the owners.

Financing Decisions - Decisions that involve consideration of

alternative sources of finance.

Financing Mix - The composition of the firm's finances. Drop-
.orfelons taken by financing sources like equity, debentures,

trade creditors and bank loans.

Float Period - Interval between time when prepared cheques are
posted by the debtor and the time they are credited to the

account by the bank.

Internal Environment - Environment within the firm incorporating
the operations of various departments, the people who nan them

and how they influence decision making in the firm.

Internal Financing - Financing by resources generated from

profits of the firm.

Investment Base —The amount of long-term fivar.”e tied up in

the business.

Investment Decisions - Decisions involving the choise of
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investment projects on the basis cf specified criteria.’

Liquid Balances - Money resources iron which payment3 can be
made at short notice or no notice at all. They include such
items as petty cash, current accounts, deposit accounts and
investments in short-term outlets that can be turned to pure

cash within a short time.

liguidity Stock - The stock of money resources from which the

firm can meet its obligations.

Marketable Securities - Stocks and shares issued by public
or private institutions for purchase by the public, they can

change hands via the stock exchange at short notice.

Monthly Strategy - It is used in this thesis to mean a parti-

cular monthly opening cash balance.

Net Cash Flows - Cash balance obtained by substracting cash

disbursements from cash receipts.

Normal Business Transactions - Transactions made in the counce
of running a business for the purpose of generating profits.
Unusual transactions like payments of fines, donations to
charitable organisations are not included. Interest charges
and repayments of loan or dividends are also not included.

Receipts from sale of an asset or claims from the insurance

firms are also excluded.

Open System - This is a system which takes in inputs from the
external environments. Its behaviours is influenced by elements

in the external environment. Most systems are open systems.
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Opportunity Cost - It is what a resource would earn in its next
best paid alternative. It is what is foregone in order to use

the resource in its present employment.

Optimal Cash Balance - That cash balance at which net benefits

are maximized or net costs minimized.

Optimal Llix - That mix of money balance items that minimizes
costs of maintaining the cash balance or maximizes returns from

cash balances.

Planning Period - The time period covered by cash balance

budget or plan.

Positive Cash Balance - Cash balance financed from internal

resources.

Programming Approach - A decision making approach where all
known constraints are fed into a linear program so that the

solution arrived at satisfies all knowmn constraints.

Pure Cash Balance - The notes and coins held in a ptFtty cash

and bank current accounts withdrawable by cheque.

Residual Item - An item that is a result or product of others

which have been planned for.

Short Costs - Beranek used this term zo refer to costs incurred
because of holding a cash balance below the critical minimum.
An example of this is the imputed costs of delaying to pay bills

as they fall due or decline in credit wcrthness.



Stock Out - lack of cash balance to finance transactions for

normal business operations.

Temporary Surpluses of Cash - Excess of cash inflows over and
above the cash outflows. These excesses are not lons lived.

They disappear or get used up when outflows catch up at later

stages during the planning period.

Weekly Strategy - Used in this thesis to refer to a particular

weekly opening cash balance.



SECTION ONE

THEORETICAL FRAMEWORK



CHAPTER ORE

INTRODUCTION TO CASH BALANCE MANAGEMENT
INTRODUCTION TO THE FIELD OP CASH BALANCE

T the administration of cash is of major importance
in any business because cash is the means of commanding goods
and services"”

R whatever the reasons for companies allowing casl®
surpluses to accumulate and proportions of debt capital to

decline, they rarely appear to be justifiable against the
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the company itself when it is recalled that these conditions
will often render the company an attractive takeover prospect.
If this is the case, the problem for optimal financing is to
find some way of minimizing the costs to the shareholders of
the firm being a cash surplus'*2

The above are some pieces of advice to business organ-
isations. They advise against a general tendency by managers
to believe that cash, simply being a medium of exchange, does
not require proper planning and use of modern techniques that
are employed in the management of other business assets.

The complexity of modern businesses has meant that cash
balances must be carefully planned for and receive more
attention than it has been in the past. The need for proper
cash balance planning has become even more important due to

the fact that modem businesses rre publicly owned. Public



ownership has resulted into rraggemsnt controlling resources
which do not belong to then. The shareholders look upon the
management for effective and efficient management of these
resources, cash balances being no exception. The above view
did not necessarily hold true when businesses were individually
or family owned for they hardly made a distinction between
their owmn bank accounts and those of the businesses.

The field of cash management has received relatively little
attention even in the acadenic field. Cash management has a

number of specific areas, for example;"

(a) Cash budgeting and cash planning both for short and long
tern requirements,

(b) Administration of cash balance,

(c) Investment of cash in cash like assets,

(d) Determining when and which financing methods to be useuf

(e) Establishing internal controls over cash.
The division of cash management into these areas is artificial
since one is not independent of the other nor is there any
clear dividing line between then.

VThile good management of all these subsets of éash is
essential for an efficient cash management policy, not all will
be delt with in this thesis. Particular attention will be paid
to one specific area, that is, the determination of near optimal
cash balance held for normal operations of the business firm.
The purpose of specifying cash balances for normal operations
is that under normal circumstances, the cash balance includes
some cash which is intended to finance capital projects or

redeea debt finance. That balance held for normal operations



consists of commitments like payments to creditors, salaries ,
and wages on the disbursements side and collection of accounts
receivables and cash sales on the receipts side.

JFor the purpose of analysis, cash for normal operations
needs to be distinguished from the cash intended to finance
capital projects or redemption of term debt among others. Cash
balances for such transactions need separate planning.

Academicians emphasise two aspects of cash management,
namely:

(1) Budgeting in order to ensure that we know when we shall
have a cash shortage so that we can arrange for
alternative financing and cake plans to do so in time.

(2) Designing controls to ensure safe custody of money
resources.

They often forget another important aspect, that of deciding
how much finance will be allocated to money assets within the
realn of overall optimal decision making of the business entity.
The search for an optimal solution in cash balance management
calls for an examination of two factors. The first is the
investment problem and the second is the financing problem.

The two axe interrelated, considering one in isolation of the
other will not lead to an optimal solution unless by coincidence
though it is useful for analysis purposes that the two be
treated separately.

The purpose of this introduction is to look critically
at:~

(1) »"hat the cash balance determination problems are;

(2) Thy firms hold cash balances;



(3) eshat factors influence hxr much -/rill be held in cash

balances.

d2?i:itic it c? the problem

Cash balance can be an a;vintage or a disadvantage
depending on how well it is maxaged. It can be an advantage if
properly™managed to yield 'returns, uni a disadvatage if excessive
cash balances are held without being employed in profitable
opportunities. It can yield returns or minimize costs if manage-
ment allocates all the resources available to it including cash
in a manner that vh.ll allow efficient utilisation of such
resources. Pure cash in excess af requirements of day to day
normal operations should be invested in alternative productive
assets or be used to redeem sons of the debt already incurred
if there are no profitable prefectsS. "any organisations lose
alot of income through holding excess cash. There is a general
misconception that large liquii balances are a reflection of
good financial health and sound management, that it places the
business in a good liquidity position. It is important that
the firm maintains a position af adequate liquidity but usually
it is a trade-off between liquidity and profitability. A balance
must be maintained between the two because they are equally
important to the survival of ie business. lack of liquidity
may nean insolvency and encourage a take-over bid while lack
of profits would reduce the competitive position of the firm
which could drive it out of business in the long run.

"any theories and models save been cuilt around the usual.,

assumption made in finance that businesses have the objective



of maximizing the long-lerr. cash flows to the shareholders.
This sort of assumption has problems and limitations. These
problems include:-

(1) Choice of tine horizon;

(2) Conflict between short-term and long-term objectives.
Short-term objectives, if not fulfilled could hamper the
achievement of long-term goals. On the other hand,
emphasis on short-term goals could make it impossible to
achieve long-term goals.

A redefinition of everall corporate objectives is therefore
necessary to take account of the constraints that the firm
faces. Profit is only one of the obligations that the firm has
to fulfil. A more practical end behavioral view taken by Cyert
and larch”, that firms try to satisfice profits subject to the
constraints imposed by organisational participants, is more
useful and the design of cash balance policies should be on
this everall objective.

As mentioned earlier, it is necessary that the firm main-
tains a balance between liquidity and profitability. In trying
to do so, the firm is faced with two primary problems, (1)
deciding how much finance should be allocated to cash balances
as opposed to other assets and (2) deciding how to hold cash
balances given that the problem of how much finance should be
allocated to them has been solved.

Vriith regard to the first problem, persistently maintaining
a high level of cash balances very often is a reflection of
underutilisation of resources. On the other hand, holding too

low balances carries a risk of each out and insolvency even if



it meant maximizing profits. 3cae writers especially on.
liguidity preference theory assert that the choice between
ca3h balances and other forms jf assets lies in the field of
investment and consumption decisions7. TThile thi3 is true, the
Accountant needs to concern himself ruth such decisions if he
has to contribute profitably to the efficient running of the
business. It is not optimal at all to mke cash balance decisions
independent of the investment and consumption decisions because
all are functions of management, and they all need to be co-
ordinated. Should this not be the case, it means that cash i3
being considered as an item that does not need separate planning.
The second problem deals with deciding what forms of cash
balance should be held. Should they be held in the form of short-
term securities, savings accounts, current accounts, operate on
overdraft or a mixture of the 200ve?3 If we hold a mixture of

the above, then in what proportions?

aSASOITS FOR HOLDING HIRE GASH ZAIATOEo

It is generally accepted that long-term assets'have a
higher risk associated with them and hence a higher return than
short-term and/or liquid assess. Ore would wonder why firms
hold pure cash balances when they have negative real return.
The reason does not lie in the fact that there is a lead time
between transfering money frcn interest bearing assets to pure
cash. . can plan the cash transactions so that lead time is
taken care of. However, for iris to be real, the following

conditions must be fulfilled:-



(1) There must prevail certainty;

(2) There irust be no costs in financing cash requirements.
The truth i3 that firms' cash flows are uncertain both in timing
and amounts. This brings about the need to hold pure cash
balances,.9

The uncertainty of revenue inflows and cost outflows gives
rise to the problen of finding finance to make good money
shortages and the lead tine that may be required. If financing
is available with zero lead tine, then there would be no need
for money balances (everything remaining the same). Such a
policy would not be necessarily optimal* since the financing
cost tm make good shortages my outweigh the opportunity cost
of the additional money balance required to avoid the shortages.
Sven if we assume that there is certainty, the need for pure
cash balance will not be eliminated because periodic planning,
lumpiness in cash flows and a lack of synchronisation between
inflows and outflows will give rise to a shortage at times
within the planning period.10 Figure T illustrates this. To
this first problem therefore , the major decision variables are:-

(1) The firm's net cash flows;

(2) The costs of financing money shortages if they arise;

(3) The money holding costs (earnings foregone by holding

a pure cash balance);

(4) The length of the planning period.1l

Figure 1 shows that during times A to B, ¢ to b and E to F,
the outlays are in excess of inflows. During these times, we
would require financing of sone nature. During the other times,

infio7/s are greater than outflows. The excess may be held in



the form of pure cash balances or short-term money assets.

Figure 1 : Inflow and outflow of cash over a period of
time.

The question is, why should such temporary excesses be held on
current account? Some of the reasons for doing so are:-

(1) The time period between these excess inflows and the
time there will be excess outflows may not be long
enough to realize enough interest to cover transaction
costs;

(2) The excess inflow does not necessarily flow in within
one or two days so that it can all be used in short-term
investments. Thus investing these temporary excesses as
they flow in may not compensate for the costs involved.

On the other hand if wp vn.it until we have accumulated



(3)

enough excess inflows so t/iat we can invest, it*may

just be the tine when *2 are getting to tines of excess
outflows Y'hich need financing.

There is the problem of trying to maintain the firm's
position on the stock exchange. How the firm appears

to the creditors and oners has also an effect on how
easily it can raise funds. Thus while a negative balance
with full utilisation of overdraft facilities nay be the
optimum, it may not appear so to the investors especially

when other firms show pore cash balances.

However, these are only a few a? the reasons for holding pure

cash balances. It should not suggest that all firms hold pure

cash balances.

DSUAID FOR JACK BALANCES

Keynes identified three rajor motives for holding cash

balances.”

(1)

(3)

The transaction motive:- Khich he defined as the need
for cash balances to meet payments arising in ordinary
course of business.

Precautionary motive:- H defined this as the need to
maintain a safety margin or buffer to meet unexpected
contingency, the more predictable the cash flows of the
business, the less precautionary balances that are
needed. It is also reduced when the firm has a ready
borrovdng power to meet cash drains.

The third and final motive is the speculative motive.



Ee defines this as the seed to hold cash for the’'purpose

of talcing advantage of rrpccted changes in security

prices. YThen interest rates are expected to rise and

security prices fall it implies that the firm should

hold cash 'until the rise in interest rates ceases.
The transaction motive talks about holding cash balances to
meet normal business transactions, for example, payments for
labour or payments for purchases. ITo economic unit or firm enjoys
perfect synchronisation between the seasonal patterns of its
inflows and outflows. This discrepancy gives rise to balances
which accumulates temporarily *nd are used up later in the year
when expenditures catch up. 2h need for transaction balances
is roughly proportional to the aggregate volume of transactions.
It is necessary to point out that though Keynes was talking
from an aggregate macro-economic view, others like Tobin and
Baumol have tried also to suggest that there exists a relation-
ship between cash balances ana the level of sales. This remains
to be established.13 They assert that institutional determinants
of the demand for transaction balances has led to the general
opinion that other determinants including interest rates are
negligible. However, this nay be true of the size of transaction
balances but the composition oi the transaction balances is
another matter. Many transactors have large enough balances so
that holding part of them in earning assets rather than on
current accounts is a relevant possibility.

Transaction and precautionary balances could be lumped

together in a probability distribution* By incorporating

probabilities in the determination of transaction balances,
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the uncertainties for which precautionary balances are intended
to serve are taken care of. How accurate the mean of this
distribution is depends on how accurate our expectations are.
If the probabilities are widely distributed it is a reflection
of the degree of uncertainty. 7 can provide balances for this
uncertainty by holding an amount equal to the mean and a certain
amount of variance so that cash balance would be /t + O".
Vfhere™ is the nean of the distribution and tr is the standard
deviation of the distribution.

It is most unlikely that non-financial firm3 hold cash
for speculative purposes. However, if this were the case,
then such balances would not be treated as part of the balances
held for transaction for normal operations. Sven if .non-
financial firms nay engage in.buying and selling securities and.
mailing capital gains and interest, it is not convincing enough
from the firm’s point of view that the;)' do so as an objective
of earning interest. But rather | view it that they do so
because the pure cash balance held i3 not needed in the next
few weeks and thus instead of it being left idle it could be
employed in short-terra interest earr;ing assets or a savings
account. | doubt whether this is a motive in itself and that
it warrants separate attention. It is simply part of the tra-
nsaction balances held by the firm. On the basis of ny
definition of cash it is logical to conclude that the motive for
holding cash is for transactions purpose only. Changes in the
rate of interest on short-term securities may only alter the

optimal mix In which the cash balances are held, while the



effect on how much finance should be allocated to cash balance
may be minimal. Tliis suggestion nay not hold true if we looked
at the economy as a unit, a basis on which Keynes makes the cla-
ssification. Iy unit is the individual firm. The economy as a
unit would include financial firms, governments and individuals.
The behavior of the aggregate is different from a single unit.
Further more, Keynes worked on the assumption that the
firm's inflows are lumpy and are experienced at given times
while the outflows ore spread over the planning period. This is
true of individuals who get incomes on a weekly or monthly basis
but expenditures are spread over the period. With firms the
situation would vary from firm to firm, in some, as mentioned
xiyi i u nifij uc Cuuucuvxauuu <1 wu. wu-u oucl30113 While CXCCnhCos
are almost evenly distributed. In others revenues are virtually
spread over the whole planning period so are the outflows.
Different firms would therefore require different analysis of
own cash patterns. 14
In practice firms may hold cash balances for the following
reasons
(a) Cash balance of a certain level could be held as a matter
of some pragmatic decisions not related to the objectives
of having an optimal cash balance,for example, a certain
level of cash balance is needed because firms in the
same industry and of similar size hold a certain percent-
age or a certain amount in the cash balance.
(b) In some countries, Bankers require their customers to
'm a certain minimum balances to compensate for their

-arrices. They are known as compensating balances. In



Kenya, such a requirement does not exist.
(c) Financing institutions do require that the firn maintain?
a certain amount of liquidity so that their investments
are not at stake or so that they can advance a loan at a
future time.
3 and C are balances that cannot be classified as those held
for normal operations because compensating balances are not
readily available for spending, so are balances hell to satisfy
certain contractual obligations. If a firm is required to hold
a certain level of cash balances by a financial institution,
the balances above those which are economically useful to the
firm should be weighed against lost opportunities of the excess
cash or the interest paid on those excesses as part of the costs
of finance obtained from the financing institution. 5 '‘with res-
pect to A, such a policy would not be regarded as optimal unless
by co-incidence, firms in the same industry are never exactly

the same ana this makes it difficult to make industry comparisons.

CAPITAL STRUCTURE A3D THE CASH 3ALAI7CS i«

Some Academicians argue that the capital gearing of a
company influences the level of transactions balances that are
required. Ore of them is Melbourne,who argues that in a highly
geared company, certain fixed costs mist be met.» Some of these
costs are , maturing liabilities and interest bills on the
borrowed funds. He then goes on to say that securing funds could
be comparatively more expensive and difficult than if it wa3

lov/ geared. The two situations could lead to:-
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(a) Acute liguidity problems;

(o) little room for free utilization of funds due to

borrowing potential being used up;

(c) Lenders gaining control of the firm.

In the ease of lowly geared firms, the shareholders' funds
form a large part of capital. This has a number of advantages
over borrowed money. These advantages are:-

(a) They donot attract contractual fixed payment;

(b) They donot have to be repaid back on set dates; and

(c) They donot have to be refunded, that is, replacement

funds do not have to be available.
He concludes that cash balances are likely to be higher in a
highly glared COmytuiy tiiaii a lowly gw ‘Céu one,

These conclusions do not fellow and especially so if we
continue with our definition of cash balances to include normal
operations payments and receipts. Interest bills and loan re-
payments cannot be classified as payments for normal business
operations, they are financing costs. After excluding them,
then Melbourne's conclusions become irrelevant. The firm, in
deciding its capital structure should choose that level which
maximises the value of the long-term returns to the shareholders.
If a high gearirg fulfils this, then it is the best alternative,
higher cash balances would not be the result of this decision at
all. In fact if they are excessive, they would in the long-run

be shifted to more productive opportunities.



15

II-TL/CTC; AID THE CASH BALAK33

Inflation in the present world is high such that the effects
it has on cash balances could be significant* Cash loses its
purchasing power with inflation. By running large mounts of
cash balances, we run the risk of such losses. Should the rate
of inflation be high, then the pure cash balances would have
to be supported with external finance to make them purchase
goods that they would purchase if there was no inflation. These
costs should be considered as part of the opportunity cost of
holding money assets. On the other hand, during times of high
degree of inflation, uncertainties about prices of commodities
build up which would tend to require higher amounts of transac-
tion balances. o Probably because most firms purchase goods on
credit this problem may not be as pressing as stated above but
over a period of time large balances vd.ll be required. However,
Inflation is only one of the many factors that should be

considered.

coKcmoious

la this introductory chapter | have tried to drive the
point home that firms must reconcile the costs of holding cash
with the costs of financing the cash balance ( if they decide
to hold negative balances) when making cash balance decisions,
eith the uncertainties in the real world, it is impossible to
determine true optimal balances, however, with the use of

near opt balances can be determined.
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In fact the optical solution is not static, it keeps chinging
according to relative charges in the parameters that determine
it.

JScne fires do not necessarily concern themselves with the
problem of getting auch out of the cash balance as mentioned
earlier. This was somehow confirmed from the answers to the
questionnaire that was sent out to about thirty one fires in

different industries and of different ownership.
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CHAPT23 ?'MO

LI TERATUIS REVIEW

J

AITAIZNCAL "CDZL3

A number of personalities have developed cash
balance nodels of one nature cr mother. uut before
considering the individual models, it is necessary to look
at the different types of models and their characteristics.

Models can be classified into two categories. The first
category is mede up of those -Sat take am analytical approach
to problem solving. We call then analytical models and they
search for optimal solutions. me solutions however, are based
on assumptions and parameters that make the groundwork of the
models and inputs that go into them. The validity of the
solutions depend on the reality of the assumptions and
parameters that underlie them. Usually these assumptions and
parameters are generalised such that the solutions are rarely
realistic at a micro or indivi&ial units levels. Such models
are good when looking at aggregate situations like modeling
a Country'3 economy.

The second category are simulation mcdel3. These are
models that simulate the actual behaviour of the system for
which we are trying to determine optimal solutions. The
variables that meke up the gramdwork for the models are
those that actually apply to the system under consideration.

Solutions that are determined asing simulation models are
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only valid to the particular system in question. They also pro-
vide a range cf possibilities scd strategies, something that
analytical models do not provide. They cannot be generalized
unless a large sample of other systems show similar results.
This is explained by the fact that simulation is done on
actual situations that face tbs particular firm. Simulation
models very often if not always,do not provide optimal
solutions because of the probabilistic nature of the inputs
that go into them. They search for optimal solutions

Analytical models on the other hand do not necessarily
give optimal solutions even though they would purport to
give optimal solutions. The accuracy of 3uch solutions would
depend on how much the parameters have been refined to
represent realistic situation- There th+3 is true then they
would give optimal solution. Tcrever, they would have to be
quite complex if they have to achieve this.

The question therefore arises as to which type of model
is appropriate. The answer is that it depends on wht we are
analysing. If it is an Accountant trying to determine how
much to hold on the cash balance then a simulation model is
more appropriate. If it is an Zconomist trying to determine
how much money supply is required for tbe Kenyan economy
then a generalized model, say the analytical type may setve
him better.

Cash balance models can be classified into three
categories independent of whether they are analytical or

simulation in nature . They are:-
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(1) Optimal Fntch "o-ielr;- They rest on the assumption
/7
that cash comes in the firm in a lumpy manner and i3
spent smoothly over the planning period. Another
assumption implicit in it is that there is one
particular level that can be identified as the optimal
level of cash balance. The particular contributors

will be reviewed in a short 7/hile. Figure 2 is an

illustration of an optimal batch model.

Figure 2 : Saw toothed diagram of Economic Order Quantity.

Time

h represents the optimum cash balance
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(2) Control Unit :odels - They rest on the pragmatic notion
that given the stochastic nature of a firm's net cash flows,
the cash balance should be allowed to wander freely between
upper and lower limits. If the limits are reached the
balance is reduced or replenished by transfers to or from
earning assets adjusting the balance to a return point.

The interpretation of this is that a firm can maintain a
near optimal cash balance by holding balances that fluc-
tuates v/ithin the upper limit and the return point as
shown in figure 3 below,

(3) buffer stock models - They endevour to determine the minimum
balance that should be held at the start of a planning
period to avoid cash out. during the period. They derive
from making a forecast of the cash balance as shown in figure
4 and then a cost benefit analysis can be mede to determine

whether the beginning balance should be at levels 0 or a. or &u

Figure- 3: example of a control limit model.



They can be influenced by how readily finances can be obtained
and various cost factors. Contributors to this type of model are

Patinkin Archer and !£aol

Figure 4: An example of a buffer stock model.

BAULIOI'S INVENTORY TYPE KODKL

This model was developed from the inventory type model.
It was done on the basis of the Economists' recognition of
the similarity betvw/een the problem of managing a cash
balance and that of managing inventory. Thus Baumol applied
the model developed by V/hitin to cash holdings. * 'This model
is very much related to the macro-economic models which

assume that,inflows are lumpy and expenditures even during
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the rhole planning period.

Assumptions
(0 That the firm or decision maker is holding" two'

distinct types of assets (i) an earning asset such

as a saving deposit or bond which bears interest at a

given rate of say V per shilling per day and (ii) a

ncn-interest bearing cash balance into which periodic

receipts of income are deposited and from which a

steady flow in expenditures are made at the constant

rate of say Bshillings per day.

(2) The transfer of funds between the-two accounts are
permisable at any time but only at a cost which in the
simplest ve-rslon of the model is taken as a constant

independent of the amount transfered.7

(3) The amount of cash required during the planning period
is known with certainty.

Thus the costs of holding cash must be determined. It

depends on the alternative uses to which the cash can be put.
If v ised externally the interest charge is the cost. If
raised internally it is the fall in the earnings that results
in keeping the cash idle (opportunity cost). The objective

is to minimise the costs per period. If all these costs are
variable and known only to probability distribution the
problem may be impossible to solve exactly. However the
transaction costs is a known constant. Baunol then derives

4
§-  TO™ V.'here Q represents
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the economic o~dor quantity and D represents the amount of
cash to be us: ; in the next tine period (net disbursements).
This model is deterministic. It does not put into
consideration the fact that cash receipts and expenditures
can bo random. The model also assumes that 'the cash
inflo'.vs are lumpy while expenditures are spread evenly over
the whole pla >j period. This is the basic assumption that
underlie the . :n inventory node].. In actual practice the
management has < control over expenditures M2l receipts.
The implication of this situation is that management can decide
that payments be made at particular period assuming lumpiness

while the inflows are stochastic.

Secondly the Baumol's model can operate only in a
stationary state in which cash would only be necessary
because of the fixed transaction costs involved in transferring
cash from securities to account balances and vice versa, an
assumption on which rests the Baumol's model. This being the
case, one would expect that the optimal pure cash balance
and in fact the whole cash balance (by ray definition) would
be generally la -or than in a dynamic state where risk has to
be traded with profits. And in fact it is really doubtful as
to whether the fixed transaction costs are all that
significant any.-y. The fixed costs tliat he talks about are
extra costs that are incurred on telephone calls, salary of
the relevant Manager dealing with the transactions, brokers
fee and so on. : e of these costs are difficult to quantify

and ever. so. nvolved in ochor jobs apart
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from such transactions. The broker'3 fee is frequently fixed
for snail snounts but become variable with the value of the
transactions. So far*, the transactions costs could turn out
to be variable and negligible. If they are variable as such,
then the Baumol model no longer holds. The costs being neg-
ligible means that transfers would be quite frequent and sm.13
in amount.

Thirdly, the model implies that demand for cash rises less
than in proportion vdth the volume of transactions so :hat
there ore economies of large scale in the use of cash. The
equation requires that the average transaction velocity of
circulation vary exactly in proportion vdth the quantity of
cash, ver example doubling of the stoe'e of cash 'dIl jusl
double velocity, tith regard to the relationship between the
demand for cash and the level of sales, research done by E.

I. Whalen™ with a purpose of finding out whether this relation-
ship holds, found out that when construction of the demand for
money function allows for changes in the demand to hold cash
as an asset, transactions cash balances appear not to vary

less than in proportion to the volume of sales. In fact, for
certain industries, these cash balances appear to increase more
than in proportion to sales. There existed substantial dis-
economies of scale in cash balances. However, using an
alternative approach which adjusts for differences among

firms in the same industries cadh and sales commonly vary less

than in proportion which tends to agree with Baumol's model.
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Fourthly, it is an oversimplification of reality because
of the rationality assumptions employed in its derivation.

It tames the distribution of firms’ disbursements over time to
be fixed.It also ignores the cash receipts within the relevant
period since it assumes t'uat receiptSare experienced only at
the beginning of the period. Such a model could suit cash
holdings by individuals who commonly receive incomes at one
time and then spend or invest or a combination of the tv'o until,
the next cash inflow in the next period.

Fifthly, the model is very limited in that it deals with
transactions demand for money and no more. It does not consider
the fact that precautionary balances should be held, and
especially so if transaction balances are non-detersini9tiOa The
neglect of this is a reflection of the model's failure to be
adaptive.

Stephen H.Archers points out that in fact Bauaol's model
deals primarily with the frequency .with which a firm should go
to the market for cash for transaction purposes and only
indirectly tn the cash balances problem. The balfince would
average zero plus an amount C divided by 2 or 0/2. It thus
becomes operationally cumbersome for the determination of cash
balances, and very much so when the net cash flow fluctuates

between the positive and the negative.

K.G. LQCKYER KOBE!

The basic Baunol model has been developed further by

others notably locker who inoorporated an overdraft facility
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( something that Baumal forgets ) which are available to Kenyan
firms.9 It is available only to firms which have a Kenyan on
their board of directors. This has a considerable advantage as
a means of partially or wholly financing the money demand.”®
Lockyer looks at the cash management from the point that
having determined the type of net cash drain pattern and
discovered our overdraft needs, should we have the starting
balance as zero or negative (implying an overdraft) or should
it be a mixture of the two? In other words apart from deter-
mining the optimal opening balance, it also determines the
timing of overdraft and other short-term financing. Ho.vever,
as we shall see, this Lockyer*s model has the sanme basic
weakness as the Baumcl model since the underlying assumptions
are almost if not similar.
Three Basic Assumptions

(1) That all receipts are immediately converted into
interest earning assets, for example by putting them
into deposit eccounts.

(2) That disbursements are all appreciably constant and that
they are directly controllable by management and could
thus be concentrated at regular intervals.”

(3) That replenishment of cash either to clear a bank over-
draft or to meet a cash balance can be created instantly
by for example transfering from one account into another.
Cash needs on the other hand can be met by one of the
three ways:-

(a) wholly from a cash balance,

(b) wholly from an overdraft,
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(c) by a mixture of cash balance and overdraft.
The. Tlodel, .
Prom the above three assumptions, he goes on to look at which
of them has a minimum cost. Baumol's model deals wholly with
the first situation and shows in effect that minimum total cost
is incurred whem the quantity of cash transfered from the
portfolio to the cash balance is as shown in appendix Ili$ The equ-

ation arrived at is

gX = 2DS
0 t

VThere qbis the quantity of cash withdrawal,

D is the total annual requirements for cash,

S is the cost of transferring ca3h from the portfolio to the
balance,

IH is the cost of holding £1 per year.

The effect of an overdraft on the Baumol model, if it i3

readily available, is as shown in figure 5 below.

Figure 5: Effects of an overdraft on Baumol model.
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Cost attributable to the use of on overdraft is token to be
EID for each year £1 is borrowed, q is the requirements that need
to be replenished and is made up of a cash balance jblus b,the
overdraft total annual cash transfer cost is = £B3/q, where D/q
is the number of replenishments. Thus the total annual cash policy
cost A is given by the sum of
(1) total annual cash transfer cost,
(2) total annual overdraft cost, and
(3) total annual holding cost.
The above three give the following, see appendix 1.
2 «
A=Ds/q +~ 1+ blIp/2q

2q
where 1n is the cost of holding £1 per year.

Thus we must find the value of q:f, a* and b* which minimizes A.
These values that will bring about minimum costs are likely to
be at a level where a mixture of overdraft and internally
financed cash balances is used. fee appendix II.

He concludes therefore that it is always desirable to swing
between a positive and a negative cash balance providing that
an overdraft facility and cash are available. The cost involved
ir. using various interest rate > percentages on overdraft are
shown in figure 6 on the succeeding page.

Comments

The very basic assumption that overdraft facility will be
available is important. Hut in some cases a bank loan may be
the only alternative. It should be settled before hand or else
if it is timed to coincide with shortage of cash, the bank

loan nay not be readily available because of poor credit r- ti:



Figure 6 : Effects of various interest rates on annual

total costs.

The model if at all it was valid would favour big firms with
generous credit facilities, small firms usually find it
difficult to get overdraft and bank loans.

Secondly, just like the Baunol model, it assumes that
disbursements are spread over the whole control period while
receipts are lumpy and experienced at the beginning of the
control period. This does not hold true with all firms.

Some writers have argued that firms do not usually keep

e particular cash balance which is deemed as an optimal balance.



"any firms have a policy of le~tLrg the pore cash balance s-ir.g
within certain 11 its above which excess should be invested in
other interest bearing securities and below wliich pure cash
should/ be replenished. This policy is -.ot optimum, however, it
is d/ifficult >ander practical coalitions to determine and main-
tain an optimal balance since the parameters Veep changing.
finally, this is a one period analysis. Thus it nay not
be optimal if more than one period are considered. The model

is therefore far from giving us a solution to either of our

two problems.

ttillia:: bihaittk's i.od31

77. Beranek’s model is an example of a buffer stock model. 12

The model takes into account the stochastic nature of cash flo”
pattern. The model specifically deals with the second problem,
that is, deciding the forms in which cash balances should be
held and v/hat combination of these forms will yield optimal
results.
He starts by dividing the cash balances into ttfo general

categories

(1) reserves,

(2) transactions.
The cash balance consists of several portions, each portion
corresponding to one of a number of different motives. Under
reserves, some cash is held for meeting a huge certain cash
drain in the near future. However, such a balance for the

purpose of this thesis should ;e neglected. The other bit is
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for precautionary purposes. He uies not go ahead to determine
how much should be held for this purpose but takes it as part
of the determination of all the balances required for opera-
tional purpose. He therefore agrees with ne that division of
cash balances for operational purposes into precautionary and
transaction motives is very artificial in the light of the
realization that cash balances can best be determined
stochastically. The transaction category is the set of cash
flows associated with the production, distribution and servicing
of goods and for services.

For analytical purposes, he classifies transactions into:-
(1) Passive- those which the Treasurer has no control. They

consist of decisions made by other sub-optimising decision

makers within the firm and customer payments to be nede

on accounts receivable or cash sales to be made during the

cash balance period.
(2) Those under the control of the Treasurer. They include;

a) borrowing short-term noney and repaying such obligations.

b) purchasing and sale of marketable securities.

.
By this method of classification he draws three distinct

]

classes of transactions:-
(1) borrowing or repaying of short-term funds;
(2) purchasing or selling of marketable securities;
(3) all other transactions,meetly the passive ones.
Another classification is whether the transaction is random
or nonrandom. However, it is the passive transactions that are
likely to be random. Handon transactions are considered comp-

letely stochastic.



He reckons that the firs should keep some rj.ni._um level
of cash balance which he calls critical minimum balance below
which a short cost is incurred. This minimum can be violated
in the following ways:-

(1) It may be violated in tie sense that the balance
actually falls below tie critical mininun. Here, the
penalties incurred nay consist of interest and other
charge3 on money borroaed. or reduces the balance.

(2) It can also be violated 'ey the cost of postponing the
payment of obligations which. fall due during the period.
The short cost incurred by ignoring demand on the firm's
cash which if otherwise honoured would result in a cash
balance below critical nLninun is foregone cash discounts
and other favourable credit terns and by suffering the
cost of possible deterioration in it3 credit rating. It
could have the consequence of no credit at all. Under
such conditions one is constrained to obtain resources
on a strictly cash basis. The cost therefore, has a
strong subjective character. He suggests thatrany amount
in excess of the critical minimum is a candidate for
conversion into marketable securities and a balance less
than the critical minimum be redressed by manipulating
the controllable variables like:-

a) cash borrowing or

b) sale of marketable securities whichever is cheaper
if the motive is to choose a course of action which
maximises profits.

From here, 3eranek makes a mathematical analysis in order



to ueterrxLne the minimum. On the basis of his argument

the cash behaviour is both rancor and ; non random, he goe3
on to consider probability distribution of the net cash drains
(inflows less outflows during the planning period) so that such
nodels can provide a more effective compromise between the
conflicting element, short costs and profits from marketable
securities. These are the critical sensitive factors.

Decision Variables

(1) The probability distribution of the net cash drain
which reflects the entire set of "all other" flows

(2) The short cost function ana,

(3) A function which characterises the return forth coming
from holding marketable securities over the cash balance
period.

He performs a one period, a two period and a multi-period
analysis. Vvith regard to the first variable, the probability
distribution would be done for the particular firm for which
we are attempting to develop an optimal cash balance. This
probability distribution can be calculated using av%omputer
program where necessary. It is an end of period cash balance
distribution when the opening cash balance is zero. The begin-
ning of period balance if not zero is substructed from the end
of period balance to give the distribution of the cash drain.

The objective is to have a balance which minimizes total
cost, total cost is the difference between short costs and net
return. This will help us determine the optimal balance. There
are two alternatives:-

(1) If the Treasurer is not allowed to borrow and if he has
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fijure 7 with rs the mininua cost achieved at this level of

opening balance.

figure 7 ; Determination of ~lni-nm cost when Treasurer

is not allowed to borrow.

3 - short cost function,

R - net return function,

5 - net cost function,

3 - iiinimua cost achieved at this level of opening balance,
K - Cqg should be invested in securities.
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(2} On the other hand, if the Treasurer has zero cash ana
has no restriction on bow much to horror with an
assumption also that interest on money borrowed is
constant13 and that the loan nay be repaid without
penalty to the borrower, then v* have the i-eoult shown

in figure 3

Pigure 3 : Betermination of the level of borrowing.

balance

H.B. 3, IT, T, as defined above.
CO shoi'ld be borrowed.

Berarek realized the oversimplification and generalisation
that this model 'Takes. This is a one period analysis. a3 usual,
a one period analysis is unlikely to give the optimal solution

to the problem. Planning periods are usually interdependent.

He therefore provides a two period analysis. The objective is
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to minimize the total two period net costs which he denotes by
E(l';. The optimal balance is given by the equation shown below,

eee appendix Il for derivation of the formula.

s(i) =T1 (N + (2r2rz R)

"here 3 denotes the realized period one short cost,

P = the probability of the occurance of S
>
S2 = short costs for period two,
Pp = the probability of occurance for period two,
R = the net return from securities.

The analysis becomes more complex for a multiperiod continuous case,
but it is the most important. Te goes on to argue that to derive the
optimal policy, let y denote the net cash drain, a continuous varia-
ble g\y; denotes the- probability distribution of the random varia-
bles 7 for single period. Incremental short cost for each £ the
cash balance is below the critical minimum. 7* is assumed to be a.
let d denote the incremental net return for each pound invested

in marketable securities for the period. The Treasurer lias £K to
allocate between the opening cash balance G and securities. If we
set C - K, then cash will be switched from the opening balance

to marketable securities until the following condition is

satisfied 1,

V/here y* is the critical minimum balance, a is the incremental short
cost per pound and d is the incremental net return per pound of

investment.

ocme deficiencies of the model

Though. Rerarck gives an explanation of what a critical

minimum balance is , he does not indicate whether this critica’
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minimum is the same or identical to the optimum cash balance.

Secondly, he works on the assumption that cash inflows
and outflows are partly stochastic and partly deterministic.
Those transactions that are certain do not pose a problem. The
biggest problem in determining optimal cash balance is the
uncertain transactions. It is not clear in Beranek's final
analysis whether he makes this distinction.

Also important is the fact that most Managers are not
concerned about keeping a particular balance that would actually
be called an optimal cash balance. The dynamism and lack of
certainty in the real world makes reliance on the past data
almost irrelevant. The assumption that expenditures are directly
controlled cy management is over ambitious.

Beranek's model could be made more powerful and useful if
it incorporated methods for determining how much cash resources
should be held by the firm rather than take this a3 given and
simply deal with determination of an optimal mix of cash
resources. In fact the model could be developed further to
become more of simulation than analytical. The latter ha3

|
rather too refined and abstract parameters.

HILLSR AND OLR

Another analytical model but which is almost completely
different in approach from the Baumol's model is the Tiller
and Orr model.15 It is a control limit model which has more
operational appeal. O®e snag is that the model tells us what ran "p

we should operate, within-so that oe ere not far from the actual



optimum level. It recognises tie difficulties of determining
a precise level that would be regarded ns optimal.

It rests upon the pragmatic notion that given the stochastic
nature of a firm's cash flows, the cash haiance should be allowed
to wander freely between upper and lower limits. If the limits
are reached the balance is reduced or replenished by transfer
to or from earning assets adjusting the balance to a return
point. They have developed a aoiel which anables optimal control
limits and a return to be determined. They hold the suggestions
that cash balances should depend upen:-

(a) The opportunity cost of -oliLng cash;
(b) The cost of making transfers between cash and securities
holding, and
(c) 'The exogeneously detorslned uni uncontrollable
variability in the firm’'s caul* flows.
The model has four sets of asaunptions:-
3et one
(a) The firm has two types sf assets, that is, cash and a
separately managed portfolio of liquid assetswwhose
marginal and average yield is V per pound per day.
(b) Transfer between the tea asset, accounts can take place
at a marginal cost of | per transfer.
(c) And such a transfer talus place instanteneously, there
is no leadtime.
let two

The arrangement between a bank ar.d a customer calls for

the maintenance of a minimum cash balance. Tills is already a

sweeping assumption for in nmany countries including Kenya there
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are no aini7.ua cash balances required.
Set t'-ree

-hi3 is concerned with the distribution of the possible
denari for money. Net cash flcrrs are assuned to be coapletely
stochastic and they behave as if they were generated by a
satisfactory random walk.
mt %7

It is assured tliat the firr wishes to minimise its long-run
average cost of managing its cash balance, -he cash balance vail
be allows1 to wmier freely between zn vr_er ;_.d lower limit
ana no action is done so long as t*e balance is within these
limits.

How if we let

S(bl) = expected average daily cash balance,

n(n) - expected number of portfolio transfer in either

direction,
Y = cost per transfer,
V = daily rate of interest earned on a portfolio,

2
TT = variance of the daily demand for cash,r
then the cost per day of managing the firm's cash balance over

a finite planning horizon of ? is

-. jpti. results, the clj .ctiv. function above should be
minimised. The result is that starred variablus represent

optimum values. See appendix IV fox derivation of formula
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2. . | i./3

h* = 3z*
Where h* represents the upper limit of the range in which cash
balance should be allowed to winder.

The model obtains a relationship between the average cash holding

of the form

4 -2
- - >1/5

Where 2 is the average cash balance the firm wishes to maintain
for transaction purposes ignoring any precautionary balance
or mnlmum cash balance that the bank night require the firm

to hold. The illustration in figure 9 gives a clear view.

Figure 9 : Determination of safety levels of cash balances.

Tine
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#
Z is the return point.

Control action rules:-
(a) when the balance held for transaction purposes falls to
the safety level, sell securities of amount z ;
(b) 'Wlten the balance held for transaction purposes rises to
h* above the safety level, buy securities of anount 2z.
Observations
The optimal return point is substantially below the mid-
point of the range over which cash balance is permitted to wander.
The optimal rule Structure implies that sales of portfolio assets
will take place with greater average frequency and in smaller
bits than purchases. However, this may not hold for all firms
since they have different conditions confronting them such that
the cost structure assumed, in. the model may not apply at all.
'sTren compared with the Eaumol model, the demand for money
is an increasing function of Y, the cost of transferring funds
to and from the earnings portfolio and a decreasing function
of V. The presence of cash flow variance is an indication of
lack of synchronisation between cash receipts and payments.
The model thus predicts that:-
(a) The variance of cash flov/ into the firm is the relevant
transactions measure;
(b) The long-term interest rate is the relevant opportunity
cost of holding cash;
(c) The transaction and interest elasticity of money demand
in a maximizing firm are subject to qualification

respectivclly plus and minus 1/3
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Empirical Itelevance of the "o del
This model lies on two baric assumptions
(1) Assumptions that define ice basic framework; °
(2) Assumptions that arc introduced to simplify proofs or
economic interpretation of the results with respect to
the latter assumptions, 'any interesting variations with
respect to the cost structure or the distribution of
cash changes can and should be explored. They will cer-
tainly lead to more complicated control rules and change
other matters of detail. Attention, has been given also
to the fundamental question of whether the framework
itself constitutes a useful and meaningful way of
describing the demand for money by business firm3.
To face reality, businesses held many different securities,
the model can be extended to incorporate them but the results
would be more complex. Again, Sms have a complex of bank
accounts balances and transfers take place not only between
field accounts and the control balances but also anong the local
balances and between these balances and the portfoljo.

Thirdly, the size and tilling of the important individual
transactions comprising the cash flow are under the control of
the management and other transactions are foreseable fulfilments
of past commitments. So they argue this could be true but less
with inflows. For positive application the usefulness of a
sample stochastic model of cash management depends mainly on
how closely its conditional prediction of the average frequency
and size of transfers and of average cash balances correspond

to those actually observed. Sne firms may not even make a
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transfer to securities even ->n the balance has gone higher
than h* in anticipation of a turn round in the near future.

If a particular firm's traasacticns produce a diffusion
rate that is extremely rapid, -&at is, if the daily balances
fluctuat" < ever a large range siring short periods of time,
then the decision rules suggested by the model may not be
relevant. But clearly if a firm does not have an extremely
predictable and uneven cash flow then such a model can be used
as a tool of financial control. It is better to qualify this
by saying that the results of the above model depend;, in a
critical way An the (h.z) policy fora that firms are assumed
to employ. Hence the results are no better than the policy
itself.

We. have examined-four models which | have termed as analytical
though some could be developed into simulation models. Sore of
them are crude but they set in motion the need to give attention
to cash management. The Baunol model trigered the process.
Lockyer's model is only an extension of the 3aunol model. Their
weakness lie on the fact that their assumptions are not realistic.
Beranek on the other hand had z more practical appoach to the
cash balance behaviour before embarking on the development of
the model but though it is a powerful model academically, it
is less operational than the Eiller and Orr nodel. As mentioned
earlier, all these models make generalised assumptions which
do not take into account the uniqueness of factors facing in-
dividual firms. These models sve had different approaches
and assumptions about the behaviour of cash fiow3 for e firm.

In addition, they have concentrated on dealing with one



problem, taat is, the problem oTl allocation of cash resources
in various fom3 of liquid assies but they have taken the
primary problem, that i3* deciding how much finance should be
allocated to cash balances as mposc4- to other forms of assets
for example fixed physical assets as given.

Por a model to be useful zi the firm's level, it should
take into account the unique factors which face the pcjfcticular
firm. A simulation approach v/cold be more useful in this

respect, though it may not preside us with an optimal balance.



sestiatioi: atpbcach

Simulation is a powerful instrument for financial decision
making especially when compared with analytical approaches
considered in part A of this chapter. Sore of these advantages
include

(1) It permits the Financial Manager to incorporate in
hi3 plan both the most likely value of an activity
and the margin of errcr associated with this estimate.
By running a series of trials on a model through
simulating the real werld conditions under which the
firm is expected to operate, it gives us a pattern of
observations. This pattern of observations which the
model generates indicates a sequence which could occur
if the model were adopted for decision making purposes.
By observing what happens under these simulated
operating conditions, zhe Financial |&nager has the
basis for a more informed evaluation of various variables
to decision making.

(2) Simulation can help him ascertain the effects of changes
in company policies upon cash, for example, the effects
of a change in receivables policy, payables policy
or the timing of purchases that enter the production
processes can be determined.

(3) It can help the Finarcial Manager to determine the
size of the Buffer Stock of liquidity or bank line
of credit he needs to neet the uncertainties that

surround the company's activities.
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U) He can determine which corporate activities have the
greatest influence upon cash balances. As a consequence
the Financial Manager can sharpen his estimates of
strategic action and ignore those that have only a ainor
impact upon cash balances.

Simulation is useful in cases where it is too difficult
to derive the outcomes of a model by analytical means. Inhere
the structure is complex it may defy an analytical s,tudy.17

Sven though a model's outcome can be expressed analytically,
simulation cf the model may be justified in order to support
the analytical results. "That this suggests is that even if a
company was using a model like that of Ueranek or Taller and
Orr (considered earlier), simulation of the cash balance
behaviour of the firm would add to the reasonaclene.ss of the
outcome of such models.

TTot many academicians have developed simulation models
for determining required cash balances for the firm. It is a
recent development which has now expanded its use with the advent
of computers. | will consider two simulation models™ Orne of
them is that of Stephen Archers, another is that of Professor
Gibbs. | have selected the latter for empirical application

in a Henynxi'finn.

STPFHTZT R AHOH3S5

Stephen Archers in his paper argues that the Baumol model
(which was reviewed in the proceeding aestrbFh) is intended to

determine the transactions demand for nmoney but forgets that
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the uncertain world requires firms to hold precautionary
balances as well. 18 It is this balance that Archers attempts
to determine, that is, how nmuch precautionary balances a firm
should hold.

/

The variation in demand for cash transactions purposes
causes a need for precautionary cash balances. He does not deal
with the amount to be held for speculative purposes cn grounds
that a firm is ill advised to attempt to profit by speculative
activities. Their function is customarily to produce and sell

a good or service and not to speculate unless it is a

financial institution. 13

Figure 10 : distribution of cash outflows and inflows of
an imaginary firm.



In figure 10, J. represents o<t _ fi
CQ " cash outflows

Planning for a liquidity stock at a point in tine for
transactions and precautionary purposes involves a study of
cash inflows and outflows and riot then as shown in figure 10.
The figure indicates that there is no need for pure cash balances
between times C and D,

?0r seasonal activities, separate cash analysis for the
non-normal months would be necessary and for growing firms,
increased balances would have to be projected, but the amount
of cash needed by a firm generally does not grow proportional
to sales. 20

In figure 10, precautionary balances would have to be carried
before periodic and after period D during the one month period
according to Archers. However ry own interpretation of such a
balance is that it needs to be held because outflows are higher
than inflows and thus a balance would be needed to meet tran-
sactions requirements. He goes an to say that this balance is
determined by plofing a number of curves depicting the net cash
flows and variability in net cash flows which might be like
what is shown in figure 11. ( It is depicted in the figure that
there are negative cash balances before C and after D.) The
dots show the probability distributions over the period. The
wider the dispersion the higher the chances sire that cash ’
balances v/ill not take the tread of the curve shown.

After tabulating, a mean atich in this case is the daily

average should be computed for each day. The cash balance for

transactions purposes is then equivalent to the amount of
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finance that would be required to finance the biggest gap
between outflows and inflowa until we experience excess of
inflows over outflows. A measure of variability of the
transactions cash balances required is computed. The standard
deviation can be considered a good measure of such variability.
However, the nmean standard deviation could be considered a
reliable estimate of the true cean and variability of the
population only if Hie sample is large. Management may consider
the likelihood of running out of cash that it is willing to
assume of a stock out. It can cioose to arrange a line of credit

\%
Figure 11 : Distribution of cash balances over a period
of time.



with a commercial bank and then afford a greater risk o*f stock
cut. It becomes thus necessary to compare all costs involved
with the line of credit versus the capital costs of the
precautionary balance saved through the use of the credit to
determine the optima. However, he surests that the short
costs function is complex considering the variables involved
and perhaps it is operationally preferable to leave the choice

of risk to be assumed to the subjective choice of management.

Once again it is quite pertinent that Archers divided the
cash balance into transactions and precautionary balances. The
fact that he recognises Baumol as dealing with transactions
balances reflect that he is convinced that Baumol does develop
a model for determining transactions demand for money which
because of the assumptions and the w/ay he perceives the
behaviour of cash balances in business firms has been considered
by other personalities as unrealistic. | have discussed to a
great extent the weakness of 3aunol's model and support the
opponents of this model in the preceding part.

Secondly, the division of cash balance into transactions
and precautionary as | have mentioned earlier does not neke
sense at all unless the transactions balances have been derived
using a deterministic approach which of course 3aumol adopted
in approaching the problem. After all, precautionary balances
are subjective to how we react to risks. It could probably be
due to this deterministic approach that Archers recognises the
need for precautionary balances. If the transacLions balances

have been determined using probabilities, this in itself takes



into account what would be regarded as a precautionary balance.
And indeed the balances Archers is attempting to determine i*i
his model are transactions balances anyway#

looking at the other side of ,the coin is the supperiority
of the approach. Chough Archers does not perform any simulation
in his model he give3 an approach that could be incorporated
in a simulation model to give fairly realistic results. Risk
is something subjective and as he suggests, it is difficult
to arrive at what balances of cash should be held unless we
are told the amount of risk mrnagement would be willing to take.
Some management may vdsh to bold higher balances because of the
conventional practice. This model is closer to reaching a sol-
ution to the primary problem, that of determining how much
finance should be allocated to money assets.

The added advantage of this type of model is that it lends
itself to an approach which recognises the cyclical nature of
the net cash flows of many firms. Suppliers are usually paid
monthly whilst receipts from credit customers are likely to
follow in a pattern governed by the firm’s credit policy.

(th+3 is one finding which | discovered in ay research in one
firm. Most and in fact virtually all the volume of transactions
take place in the last week of the month.) The pattern of cash
flow3 is likely to be unique to the firm suggesting special
cash management decision rules derived after an investigation
of the firm's particular cashflow pattern. The technique of
simulation using a planning period which follows the firm's
cash flow cycle seems to be a promising way of solving the cash

management problem of a particular firm.
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A more specific si> ilatioc model is t-iat developed by
Professor 3ibos.21 He suggests -hat the pattern of determination
of optimal cash balances shouli be viewed as an integrated
investment and financing decision.22 The determination of the
buffer money balances to hold is properly viewed as an invest-
ment decision. Increasing the size of the investment in a money
balance v/ill reduce the risk of cash insolvency but at the
cost of the additional finance required. The decision must in-
corporate the cost and availability of finance to provide the
desired balance and the management's attitude to the risk of
cash shortages. He goes on to point out that in financing
decisions, there seems to be a case for using a combination of
long and short-term borrowing shore the money demand is cyclical
in nature sis using sufficient long-term finance to cover the
peaks will result in an idle balance during periods of low
demands.

He made an empirical investigation into the cash management
problem of a particular English firm with the aim of studying
the particular cash flow patterns of the firm with a view to
developing a simulation model linked to a planning period
related to the firm's cash cycle. The intention was to develop
decision rules regarding:-

(1) The buffer money balances necessary to reduce the
probability of cash out to zero or negligible proportions.

(2) The optimal disposition of the money balances any time
b3tween cash and a selected interest earning money outlets.

(3) The optimal level of short-term borrowing to be used,



the short-term financing source was assumed to be bank
overdraft in view of izs special advantages that pertain
to them.*"
The criteria U3ed in the investigation was to minimize
the CO03t of holding the desired balances.24' The cash pattern

was as that depicted in figure 12.

Figure 12 : Casa flow pattern observed by Gibbs.

( The planning period was taken as 4 tveeks since the cash balance
pattern tends to be a cycle of 4 weeks.)
Cash balances were needed towards the beginning of the

period and a surplus would be available in the latter weeks.



Receipts from equity or debt issues and payments which were
predictable both in timing and amount were excluded. The adjusted
net cash flows were then used to find the size of the opening
balance required to avoid cash outs in each month. The results
provided a probability distribution of required opening
balances and a nean and standard deviation were calculated by
using a computer. He found that the buffer money balance that
would completely avoid a money shortage to be around £70,000
then, because of the cyclical nature of the company's four
weekly ca3h pattern given a starting balance of £70,000 the
money balance would be expected to fluctuate between an observed
high of about £400,000 and a low close to zero.25 Period and
balance over and above the strategy balance of £70,000 could
be used as internal financing for long-term projects or to
reduce the investment base, without undue risk of cash outs if
the same cash flow pattern were assumed to continue. However,
this cannot be all though it is of some assistance to the
management in forming a cash policy, it provides no information
of $he cost to the company of various money balance strategies
or of the size of duration of cash outs, neither does it
indicate the possible advantage of using short-term interest
earning outlets for surpluses not immediately required to meet
a cash demand or of using open credit such as bank overdraft.
Thus, he designed a simulation model to test:-
(1) The effects in terns of costs and money shortages of
various opening money balance strategies using a four
weekly planning cycle coinciding with the firm's control

period.



(2) Cost ani cash shortages effects of various weekly
strategies within each control period of allocating the
available balance betvreen cash and short-term interest
earning outlet designated deposits in the model.

The calculation of the cost of each strategy depending
upon tie parameters set 100 combined montlily/weekly strategies
were simulated using a cash flow chart. The result was that
inspite of the significant higher sales level, an opening balance
strategy of C?0,000 again emerged as minimum necessary to
have completely avoided cash outs. ( This was a coincidence
as Prof. Gibbs puts it.) This suggests that the particular
pattern of a firm's cash flow is a significant factor in its
money demand. He also observed tkat:-

(1) as the monthly strategy is progressively reduced the
net holding costs falls but the risk of cash out
increases,

(2) by progressively reducing the amount kept on current
account by transfer to the short-term interest earning
outlet reduces the net cost of holding the balance by
expectedly increasing the period during which overdraft
would occur and the total overdraft limits that would
be required,

(3) the cost difference between various strategies are not
significant relative to the amount involved.

In the model the real cost of holding a balance resulting
from price level increases were ignored.

Secondly, no account was taken of benefits that might accrue
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to the company in terns of the mrket value of its shares if
idle balances are released to .are renur.crative use.

The model was not intended zo pick,. the optimal strategy
but to provide the decision eraser with information of the
cost/risk effects of various strategies so that each cash
management decision might have a more rational foundation and
a clearer distinction between money balances held for different
purposes.

The model is a buffer stock model that unlike the other
buffer stock models like the cce of Beranek takes a simulation
approach and thus takes into account the cash flow pattern of
the individual firm.

It also allows for the possibility of using bank overdraft
which has a special advantage in that the amount borrowed is
automatically adjusted to the precise requirements to meet that
part of the demand not financed by long-term finance. It
therefore hedges the risk ana avoids the cost of finance pro-
vided in excess of requirements. The problem is simply to
negotiate a limit to cover tbs estimated total shore-term
fcorrowing required at any time.

Thirdly, it provides management with the cost/risk of various
strategies for the decision raker to choose in light of other
overall decision of the compasy.

It gives us a near optimal solution to our two related
problem, allocation of resources between money balance and

other productive assets as well as the mix of money balances

held
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Tore important is the fact that the model also not only
looks at the investment of the resources between liquid money
assets and fixed assets but also shovs that this investment
problem is not independent of the financing problem. The latter
is a relevent variable in making strategic cash balance decision
just as is the former. It is important to look at the two if we
are to provide management with the cost/risk involved in having
a particular cash balance policy. It Also implies that in caking
fairly optical cash balance decisions, both the investment and
financing decisions should be considered together.

The conclusions that Irof. Gibbs arrives at are however
based on the findings from one firm and it is dangerous to '
generalise unless the same is found to hold true in other firms*

Ve shall see later whether they hold true in the Kenyan company

in which I did some research on the basi3 of tils model.

conclusions TO SECTION ONE

V/hat has become evident in this literature review is that
in a changing world filled with uncertainty and dynamism, it
is not possible to reach a true practical optimum solution to
any problem and very much so in the field of finance, cash
management being no exception. Te can only get to a situation
of near optimal.

The various contributors have been engaged in the search for
ways by which firms can determine the appropriate amount of cash

balances to bo held. Some, especially the analytical models
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attempt to develop generalised parameters for determining the
optimum cash balance that the non-firancial firms should hold
but because of their sweeping assumptions, their models are
rendered next to useless.

It has also cone out clear that lack of optinal decisions
in all other fields of management contributes to the difficulty
of arriving at an optinal cash balance level. It is this lack
of the models to incorporate other decision maiming centres that
makes them incapable of providing optimal solutions to cash
balance problems.

What is required of the Finance Manager is to provide
information about the costs and risks of maintaining various
cash balance strategies so that these costs are matched with
costs and risks of various strategies in other* corporate decision
areas in a goal programming approach.

Another observation is that what is appropriate for one
firm is not necessarily appropriate for another firm even if
they are of the sane size and in the same industry. Each firm
needs particular attention. What this suggests is that analytical
models are inappropriate for individual firm's application. A
simulation approach is fairly appropriate.

It is not clear yet whether a good model needs to incor-
porate the growth trends of the fire. Though the money balances
required is not necessarily in direct relationship with the
sales level of the firm, they could in a way be increasing and
also the cost of holding any extra pound in liquid assets

could be quite high since it has mary productive alternative



opportunities. Thu9 the two could have a coapens&ting effect.
In fact, the question whether cash balances increase in

relationship to sales ha3 yet to be resolved.
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CHAPTER I HBS 2

EMPIRICAL SURVEY

/7 )
OBJECTIVES 0? THE SURVEY

The empirical survey had basically three objectives
(1) To find out the objectives that underlie cash balance
management decisions is Kenya.
(2) To investigate and find out whether firms use decision
rules that can be construed to be some form of model.
(3) To find variables and/or constraints that go into cash

balance decisions.

METHODOLOGY

The method employed was by way of mailed questionnaire
and limited personal interviews. The decision to use a question-
naire was because of its time advantage over personal interviews.
A mailed questionnaire has one basic limitation, itr can be
misinterpreted.;. It also does not not provide supplinentary
questions which personal interviews would provide as the
interview takes shape. Limited personal interviews were carried
out and the general results ( though the number of interviews
was only five) was not very different from the general pattern
of the results of the questionnaire.

A total of thirty one questionnaires were mailed to the

same number of firms picked from various industries of various
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sizes excluding financial institutions. Interviews were 'carried
out in five firms, oneof them of which had received a question-

naire and not responded.

DE3IGU OF THE QUESTIONNAIRE

The questionnaire had ninenteen questions to it divided
into two major sections. This division was, however, very
artificial in terms of usefulness of the answers received on
each question. The first section of the questionnaire was des-
igned to provide information with respect to cash balance deci-
sion rules if there are any. The purpose was to discover whether
the firms use any decision rules that can in any way be con-
strued as some form of model.

The second section was designed to provide information as
to the objectives that are persued by business organisations
in making cash balance decisions. The section had four questions.
However, some of the desired information was also obtained from
responses to the first section.

There was a small last section consisting of two questions.
They were included for the purpose of finding out which firms
would be willing to allow collection of data so that cash bal-
ance data could be collected for use as raw material for an
application of a selected model in order to demonstrate its
usefulness to Financial Managers.

A copy of the questionnaire in full appears in appendix
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NATURE 0?7 RESPONSES

The responses to the questionnaire were not very favour-
able. Some did not even write back to acknowledge receipt of
the questionnaire and why they were not willing to complete
them. However, the responses received could cast light in the
direction of what the reality is. Tilth. respect to request to
allow a researcher to collect more data from their records,
most firms showed a negative attitude ( see table Il ). As a
prior warning, readers are asked to keep in mind that the
observations made out of the responses are tentative since the
sample was not large enough to maeke statistically valid
conclusions.

As can be seen from table I, 10 out of 31 were completely
unwilling to provide even the slightest information about
their practices with respect to cash balance. Another 6 of the
firms stated that they were unwilling to complete the question-
naire on various reasons which in themselves provide information
about the nature of their cash balance management practices and
objectives. Some of such reasons are:-

" We cannot complete the questionnaire because we arg
operating on overdraft, this nekes the questions contained in
the questionnaire irrelevant to our present situation.”

—————— we cannot complete the questionnaire because:-
(a) 1 do not use this terminology.
(b) Our cash control methods vary according to changing

situations and are not rigidly laid down.



(c) Any answers would be the opinion of one employee'and

not of the company."

Table | Responses to questionnaire
NO EXPLANATIONS NO. INVOLVES

1 Completed questionnaires 14

2 Responded but declined to complete
questionnaire. 7

3 Lid not respond to guestionnaire 10
Total number of questionnaires 3

4 Personal interviews 5

Less firm that had both questionnaire
and personal interview 1

Number of firms involved 35

Wk are unable to help your survey owing to extreme
pressure of work mainly brought on by staff shortages, we can-
not spare time to give adequate consideration to your question-
naire."
" A3 we are relatively new and small company we ask to be

excused from completing the questionnaire.”

Much can be inferred iron these sort of answers. However,
this can be done only subject to the limitations that are

impossed by a nailed questionnaire. Putting aside the limitations,
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we can observe that some of the reasons are because of a lack
of understanding of what the questionnaire 7/as intended to
put across and thus giving a different impression fron that
which could result from personal contacts and interviews. This
could be true especially with respect to the first answer. The
fact that they are working on an overdraft does not mean that
they do not need cash balance objectives and that practices

concerning cash balance manageueat do not exist.

Table Il.. : Responses to request for core detailed cash
balance data.

NO. : NATURE 0? RESPONSE NO. .INVOLVED
1 Willing to provide nore detailed

data. 3
2 Unwilling to provide more detailed

data or allow collection of data br

a researcher o n

Comoleted questionnaires 14
3 Willing to allow a researcher but

did not complete questionnaire 1
4 Contacted by personal interviews bit

unwilling to provide core detailed data 4

Grand Total 19
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| conclude there-fore that it is either misinterpretation

or that they have no formal policy for managing cash balance

or both. Even for the other excuses, it can reasonably be con-
cluded that the firms concerned do not have cash balance policies
nor do they use decision rules that can be construed as a form
of model. They are most likely to consider cash balance as a
residual of other plans. The fact that cash control policies

and rules change from time to time does not preclude the use

of models and laying dowmn of policies. In fact a model end a
good one too has to be adaptive to changing situations. The
question of controls changing from time to time does not apply

to cash balances alone, it applies to any other investment

o AW 4= aAA nNniUw wiaWwaAAMAW = Via A a al\fa 11l nNnwrrd wr* sPa\~
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adapting to, and shaping situations. To suggest that the answers
would be the opinion of one person and not those of the company
is a clear indication that they do not have decision rules or
company policies governing cash balance decisions. It is dif-
ficult to infer much from one of the reasons given, that they
could not complete the questionnaire because of lack of suffi-
cient time. For all other reasons, it is justifiable to
conclude that the firms have:-
(1) No cash balance objectives apart from that of main-
taining sufficient liquidity;
(2) No form of model for guiding in making cash balance
decisions nor do they have decision rules for this

purpose
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INTERPRETATION CP RESULTS

Objectives of cash management decisions

Objectives of any organisation or section of an organisa-
tion can be found not in the statements made by company
officials but by studying the behaviour and practices of such
officials when performing their official company business. The
questions that were asked vdth an aim of finding whether firms
have objectives and policies for deciding on cash balances were
therefore insufficient. More information was got from other
guestions that were asked in connection with procedures. The
division of the questions into sections was artificial. The

responses were as shown in table three.

Table 111 : Responses to cash balance objectives
ANSWER
NO. QUESTIONS YES . NO
r<
1 Do you think of cash balance policies

in terms of trade off between lost

opportunity and costs involved in

incurring shortages? 8 10
2 Should cash balances be planned or

simply a residual of other plan3?

Planned 1
Residual

Continued on page (B

N



Table Il cont....d/

______ T
o ANSITER
NO. QUESTIONS YES NO
3 Is it an objective cf your cash strategy
never to run out of cash? 6 12
4 Is a large cash balance necessarily
better for the firn? 18
5 Do you distinguish between cash balances
for normal operations and that earmarked
for other predictable purposes? 13 5
6 Do you use a model that can be thought
of as optimising? # 5 13
7 Do you nmake cash balance decisions '
related to:-
(1) Martmaa 2
(2) Mininon 10
(3) Both 2
or (4) None 4

( N.B. The statistics in this table include responses from

personal interviews.)

Not surprisingly, all the respondents (18) were of the
view that larger cash balances do not necessarily nean that

the company is better off. They accept it is idle cash. However,



one third indicated that it is their strategy never to ran out
of cash. The one third happened to be the ones with limited

or no overdraft facilities. They therefore had a cause to con-
cern thenselves with making 3ure that they do not run out of
pure cash. Again almost a similar number (11/19) were of the
opinion that cash balance should be planned, slightly less than
half (3/18) view cash balance a3 being a trade off between lost
opportunity and the costs of financing shortages.

The responses seen to suggest that firms hold the views
that:-

(a) Cash being a medium of exchange, large accumulation of
cash balances is not necessarily beneficial to management.

(b) Cash balance needs to be planned.

(c) Cash balance does not involve a trade off situation
between lost opportunities and the costs of financing
shortages.

The last two observation may seem to be contradictory but
this is not the case. Planning is a means to an end whether
firms view cash balances as a residual or an investment would
determine what objectives the planning is geared to. What seems
to be happening is that firms are planning but with the purpose
of forecasting shortages so that precautionary measures can be
taken. This observation is strengthened by answers to two other
questions.

Table 111 also shows that thirteen out of the eighteen do
not employ a model that could be regarded as optimising. With
regard to the seventh question, ( see table IlIl ) , only two

indicated that they made cash balance decisions related to both
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meximum and minimum while fourteen were either making decisions
related to minimum balances or they were not at all making
decisions with respect to any of these variables. It is there-
fore reasonable to conclude that they are mostly worried about
maintol rring a certain minimum.

To summarise on this aspect, most firms have an objective
of ensuring that a certain minimum balance is maintained. Their
planning for cash balance is to facilitate information that
will lead to such decisions, that is, the mnimiua that should
be maintained.

The reader is again cautioned to bear in mind that these
observations are made on the basis of the limited information
from a small sample. They should be regarded as tentative.

Cash Balance Decision Process

The questions in this section were designed to provide
information as to whether firms use decision rules. Secondly,
to establish whether such decision rules can be construed to
be some form of model. Thirdly, to find out what variable or
constraints do go into cash balance decision makingfl Specifically ,
the questions that were asked were of the following nature:-

(a) Do firms have any formal policy for ma3cing cash balance
decisions?

(b) What variables do they refer to when making such decisions?
(c) Do they distinguish between balances held for daily
operational requirements and those held for other

purposes?
(fi) Do they neke cash balance decisions with respect to

minimum and/or maeximum cash balances to be held?
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(e) Are their cash planning periods related to any perceived
cash cycle?
(f) How frequently do they sake cash balance decisions?
(g) How do they finance shortages and use temporary
surpluses?
The exact wording of the questions appears in the appendix V.
The statistics of the responses were as depicted in table IV

shown below.

Table IV : Responses to cash balance decision process.

. ASSTOR
KO. . QUESTIONS YES NO
1 Do you use a formal policy for making
cash balance decisions? 16 2
2 What variables do you refer to when
making such decisions:-
(a) Total sales 1
(b) Total assets r—
(c) Working Capital 6
(d) All of a &b &c 5
(e) Both a &b 7
(f) Both b &¢c 1
3 Do you nmeke a distinction between cash
balances for normal operations and
balances for other purposes? 13 5

Continued on next page.
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Table IV cont....d/

NO. QUESTIONS
4 Do you use cash balance decisions with
respect to:-
(1) Maximum
(2) Minimum
(?) Both
(4) None of the above
5 Is the planning period related to any
cash cycle or
You don't plan for cash
6 How frequently do you cake cash balance
decisions? Daily
Weekly
Monthly
Quarterly
Ad hoc
7 How do you finance cash shortages?
(1) Bank overdraft
(2) Delaying payments to creditors
(3) Both one and two

(4) Credit extensions
8 How do you hold cash perceived as
temporary surplus?
Marketable securities
Redeem short-term debts
Bank deposit account
Others

APSVH

YES NO.

B v
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Do they use any decision rules?

The outcoxe of the survey indicates that cost of these
firms do not use decision rules that could be equated to some
form of model though when asked a direct question as to whether
they had a formal policy, all except two indicated that they
did. But answers to other questions showed that this was not
true. It i3 most unlikely that they would have decision rules
related to cash balance for normal operations when they did
not make a distinction between such balances and thafintended
to finance predictable transactions. Responses to this question

showed that 13 out of the 18 did not make a distinction between

. the two.

Secondly, if they had a formal policy of making cash
balance decisions, then one would expect them to have a regular
interval at which they make cash balance decisions. In fact
8 out of the 18 stated that they made ad hoc cash balance de-
cisions. Having concluded that those who gave excuses have
no cash balance policies, the number of those who nade ad hoc
decisions increases from 8 to 14 out of 24.

What seems to be happening is that, decision rules are
used only with respect to the cash balance that must
be held. But as we shall see later, most of these companies
had overdraft facilities beyond their current requirements so a
risk of being incapable of paying debts was very low. It is
therefore reasonable to assume that they hardly make major cash

balance decisions, even if they could be economically useful.
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Cash balance decision varia.bles

For the purpose of gathering information regarding variables
that go into cash balance decisions, the respondents were asked
to state what factors they put into account when naking such
decisions. A number of possible factors were listed and they
were asked to add some more which they considered relevant when
making cash balance decisions. The distribution of the responses
is given in table 11l .question number two.

It is evident from the answers that working capital was an
important constraint. It probably suggests that optimum working
capital can be determined, implying that working capital item3
can be traded off against one another. It is a possible area
for research. Total sales did not seem to be a relevant variable,
only one respondent indicated that it was. Total sales V/es not cons-
idered a constraint but it was in conjunction with working
capital, It is not clear why sales a?one was not considered a con-
straint. It could probably be suggesting that certain level of
working capital is require? for a certain level of sales.
Alternatively, the interviewees interpreted both a & b as
either a or b or both.

Surprisingly none of them mentioned such items as interest
charges on bank overdraft, interest on deposit account and
opportunity cost of not using cash in long lived assets.

There could be a number of possibilities to this:-

(1) The question might have been misunderstood or,
(2) it could be that when making cash balance decisions,
emphasis is given to the need to hold cash sufficient

to meet bills but not the fori in which to bold the cash



balance in terms of deposits or investment in other
short terra assets.
Anyhow, on the basis of the information received, working
capital and sales levels have been indicated as the variables
that go into cash balance decision.
Financing Shortages and Deploying Temporary Surpluses

The firms which contributed to the survey fell into three
groups

(1) Subsidiaries of international companies with at least
a Kenyan sitting on the Board of Directors.

(2) Subsidiaries of international companies with no Kenyan
sitting on the Board of Directors.

(3) Companies incorporated in Kenya.

Besponses to the question of financing shortages and
deploying surpluses followed closely these groups. Of the
eighteen who responded, four were of group one, ten were of
group two and the remaining four were in group three.

As shown in table 1V, the responses were as follows

(1) Bank overdraft 12
(2) Delaying payment tocreditors 2
(3) Credit extentions (fromparent company) 4
(4) Both 1 and 2 2

Nine of these firms using overdraft were multinationals
of group one and they have been on overdraft since they
started business. Those operating on credit extensions from
parent companies were the four that had no Kenya on their

Board of Directors. Kenyan law at moment prohibits overdraft
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facilities to a company which has no Kenyan on its Board of
Directors. All the companies, that is, those for which
overdraft facilities are available and those for which credit
extensions from parent companies are available have negotiated
for the facilities beyond their immediate requirements. They
have hardly exhausted them to concern themselves with
alternative sources of finance fcr temporary shortages.

We can observe from the data that many firms in Kenya,
being subsidiaries of multinationals use overdraft financing
to finance cash balances (unless they do not have a Kenyan
Director and the number of such firms is not high anyhow).

We concluded earlier on that most of the companies tend
to be concerned with the minimum cash balance that they must
hold but it does not, however, appear to be something that
should be of major concern. Especially in view of the fact that
there are plenty overdraft facilities. These firms should
instead concern themselves with the problem of searching
alternatives to which these overdraft facilities can be put.
In fact when ashed to state what temporary cash surpluses are
put to most of them (12/18) stated that they have no surpluses
which could be invested in short lived assets. Only four
stated that they use temporary surpluses to pay for credit
extensions or to reduce the outstanding overdraft. Quite
strangely, none of the respondents seem to show interest in
marketable securities. Those who do not have enough
overdraft facilities and find themselves with temporary
surpluses just leave it on the current account.

These observation again are based on the little
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information contained in the few responses received with
regard to the questionnaire. The reader is therefore again asked
to consider then as very tentative.
Summary of Observations

I aninclined to draw a number of observations on the
little information available. These observations with respect
to the objectives of the survey are:-

(1) The basic objective of cash balance decisions in firms
in Kenya is to ensure that at least the minimum balance
is maintained. It is to ensure that they do not suffer
a shortage. The idea of minimizing costs of

maintaining a cash balance does not arise.

(2) hires in Kenya do not use any decision rules that can
be construed to constitute some fora of a cash balance
decision model. The reason given is that they use
overdraft facilities. This makes it meaningless to
use a decision model because overdraft varies with the
transaction needs and thus leaves no idle balances.

(3) The major variable that Kenyan firms believe to be a
determinant of cash balances is the level of working
capital. . "' "' s\

(4) Jlajority of firms in Kenya finance their cash balance
needs by the use of external finance, that is,
overdraft facilities or for foreign firms credit
extensions from parent companies.

(5) Cash balance is viewed as a means of facilitating
transactions. It does not matter if it is all held on

a current account. It is not an item that needs
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separate planning with the objective of ninisisihg

costs or increasing returns.
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STAT32ig:T OP HYPOTHESIS

Prom the report of the empirical information given on

the preceding pages, | hypothesise that:-

)

{")

The basic objective of Kenyan firms for holding cash
balances is to ensure that they don't run out of cash.
(That is why they emphasise minimum balances to be
held.) It is not aimed at holding a cash balance that
will minimise total costs (where total costs is made
up of holding costs netted against costs of financing
cash shortages and the risk of deterioration of credit
standing of the company).

rrras in Kenya do not have formal policies for making
cash balance decisions nor do they use decision rules
that can be construed to be some form of model. Two
possible explanations could be advanced for this,

(i) Pirns in Kenya believe that because they are
operating on overdraft, it becomes meaningless
to use a decision model. An overdraft has the
advantage of adjusting to the level of daily
transactions so you have no balance lying idle,

(ii) Cash is viewed by the majority of the firms

to be a residual which results from other plans.

(3) Pirms in Kenya believe that the major variable' that

influence the level of cash balances ds the level of

working capital. ' —*



(4)

(5)

6C

capital.
In other words suggesting that the level of cash
balances is influenced by the level of activity. A
relationship which is under hot debate.
L'ost of the firms in Kenya finance their cash balance
needs by the use of external short term financing
mainly by overdraft for Kenya firms and credit
extension from parent companies for non Kenyan firms
with no Kenyan director.
I-lajority of Kenyan firms plan for cash but not for
cash balances to be held for normal operations. They
hardly nmeke a distinction between such balances and
those held for other purposes. The purpose of such
planning is to detect periods of excess outflows
against inflows so that sources of finance can be
negotiated in advance and not with the objective of

minimising costs-of maintaining a cash balance.
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CHAPTER POUR

MODEL SELECTION

In the last chapter, tentative hypotheses were made. One of
them being that firms in Kenya do not use cash balance decision
models in making cash balance decisions. The succeeding pages
consist of a lock at why it is felt that Kenyan firms should enmp-
loy some form of cash balance decision model to guide them in
making cash balance decisions. A criteria is developed to act as
a basis for selecting a model that will be recommended for use by
Kenyan firms. Before a model is selected we shall also look at the
basic foundations upon which an effective decision model can be
based. Finally we shall look at the nature and findings of the

particular model selected.

NEED FOR CASH BALANCE MODHE-

%
A cash balance decision model is necessary for the following

reasons among many others

(1) It encourages both short and long-term planning. The
use of a cash balance decision model helps in estimating
cash requirements over a period of time;

(2) It enables effective control systems to be established.
Such efficient control systems are necessary not only
for custodial purposes tort also for making it possible
for deviations from noraal to be detected in time. It
thus makes it possible to keep cash balances that enhance’

returns to owners of the business organisation.
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(3) It encourages efficient and effective utilisation of:-
(a) sources of finance,
(b) temporary cash balance surpluses which could
probably have been lying idle.

(4) It makes it possible for planners to be aware of various
decision alternatives available to them and the costs
involved in choosing each alternative and matching then
with the departmental and/or overall company objectives
and strategies. In other words, it reveals a lot of in-
formation with regard to this decision area which could
otherwise not have been easily available.

(5) The use of a model would facilitate the co-ordination
of the cash balance decision area with other decision
centres. This is very essential in today's business
organisations because of their increasing complexity
and size.

However, it should.be bom in mind that what comes out of
a system is no better than what goes into it. The point is that
for a model to be effective the information fed int9 it should

be an outcome of other efficient management practices.

FOUNDATIONS CP SFPSCTiVS AND EFFICIENT CASH HAKAGEVEHT

Just as sub-optimisation could result from trying to
optimise the sub-goal independently of the major goal and other
sub-goals through making cash balance decisions independently,
it could also result from using a model that helps determine

optimal cash balances which feeds on inputs that are a result
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of inefficient management. The management of cash balances
should be seen in the light of the management of the whole
business. The models that were reviewed in chapter two made
various assumptions. It is the purpose of this section to con-
sider these underlying factors. If the firm does not fu Ifil
then, then the optimal cash balance so determined by the model
is not a true optimal. Some of the underlying variables include:
(1) Proper planning and forecasting of cash requirements,
such forecasting will reveal how much is expected to be
generated from various sources and trends of expenditures
(2) There is a proper planning and execution of company
policies and strategies of the firm as a whole, 3ay,
if a company could benefit by taking discounts but
discounts are instead not taken, then the optimal cash
balances that we may determine will not be the true op-
timal balances. In other words it is assumed that all
assets of the firm are managed efficiently.
(3) Cash collections from all sources ere efficient, that
is, there is no much time wasted in the float period.
Effective cash management is even more important today
than in the past for a number of reasons:-
(1) The increased complexity of business organisations.
(2) The relative size of capital investment that has brought
about the need for effective cash policies.
(3) The increased interdependency between firms.
In general, proper cash management requires the development
and application of some practical administrative procedures to

accelerate inflow of cash and to improve the utilization of
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excess funds thus generated. The administrative procedures in-
clude

(a) Proper cash planning,

(b) Effective control of cash flows,

(c) Productive utilization of excess funds.

A proper cash planning

There are two tools open to management to this respect. The first
is a long range cash projection which relies on the definition of
goals management intends to accomplish over the period under
consideration. The purpose of long range projections is to show
whether over a period of time, money can be generated through
working capital growth, when and where funds will be needed and if

11 Vio pwr/i-t1nM S+ woVio+ ~fimo9

The second tool is the short range forecast. It takes two
forms

(i) A cash receipts and disbursement statement showing the
beginning balance of cash and short-term investments,
projected cash receipts for the period estimated cash
disbursement for the period and the ending balances of
cash and short-term investments;

(ii) A cash flow statement showing the projections of revenues,
expenses and net income on a cash basis. The two statements
have a purpose of projecting the flow of cash into and out
of the company over a regular interval of time.

Michael J Melbourne has suggested a number of action rules
with respect to cash planningl They are as follows:-

(1) Mite ¢ ."J. stic usMi-.ate of sales receipts. At this

stage Ic£' weight should be given to other forms of
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sources like overdraft and other short—era loan'coney
for they have certain limitations.

(2) A realistic appraisal of debtors should be based on
company policy on credit teres and collections of debtors.
Too loose a policy increasesthe risk of illiquidity
while too tight a policy would affect sales levels and
hence profits expectations.

(3) A realistic appraisal of flow of expenditures should be
made and efficient methods instituted. An understanding
of cash flows in and out of the firm is essential.
Diagram 1 is a cash flow model of a typical manufacturing
firm. Each firm may have a different pattern.

(4) After the inflows have been matched against outflows,
arrangements that may be necessary to ensure that standby
funds are readily available should be made.

Diagram 1 shows the cash inflows end outflows of the firm.
It flows in from creditors and collections of receivables and
other inflows not from normal operations. |If we consider a time
planning horizon, then the opening balance is another source.
It is wused to pay off factory expenses, labour wages and
management and clerical salaries, raw materials and other extra-
ordinary payments. Dividends, taxes, interest payments and loan
repayments also are outflows from the pool of cash resources.
Finished goods are sold on cash and/or on credit basis. The

cycle begins again by collections from accounts receivables.
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Di&gran 1 : M expenditure and generation of cash xodel.
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Effective Controls

It is obvious that the greater number of times a company

can convert its products or Its services into cash proceeds in

any given period the less capital i3 needed to finance a

certain volume of business. It has to find means of accomplishing

a more frequent turnover., dhese means are limited by the

ingenuity of management,however, the techniques more commonly

used today are as follows

(4)

Speed up collections where possible;

Control disbursements;

Reduce investments in inventory to avoid tying too
much funds in such assets;

Improve control over payables and related payments.

The Financial Kanager therefore is required tc take the

following comprehensive measures

(1)

Reduce the delay between the receipts and when the fund3
become usable by the company. It becomes more significant
especially when large cheques or remittance are involved.
It is important that they be banked as quikly as possible.
7/here a compary is a divisionalised one, it is necessary
that tight control be exerciced over transfers of cash
between divisions of the company. This will reveal ex-
cessive funds that usually become temporarily tied up

in various divisions of the company and thus unproductive.
Further improvements could cone about if efforts are

made to reduce the delay between sale of the goods and
invoicing the customers. Unnecessary pockets c? idle

funds could arise if bank accounts have large ca;h balances.
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Kalboume suggests that to eliminate this, bank accounts
should be kept to a Minimum and the remaining accounts
operated on an imprest basis or on the basis that all
balances above a Email operating figure is transferred
automatically by the bank each day to the central account.
(ii) In addition to accelerating collections, effective
control of disbursement can result in a faster turnover
of cash. Whereas the underlying objective of collections
is meximum acceleration the objective of disbursements
is to slow them down as much as possible but not to the
extent of undermining the credit worthiness of the company.
It is to arrange terms such that cash disbursements are
not too fast and it does not mean that payments should
not be made on due dates. In fact to ensure that payments
are made on due dates,it is necessary that the operating
procedures are defined. If cash discounts are taken on
accounts payable,, the procedure should aim towards
elimination of loss of discounts due to clerical inefficiency.
(iii) Playing the float is another way of increasing the
availability of funds. The float is the difference be-
tween the total money amounts of cheques shown on the
bank statement. It usually happens that a company has
a negative balance in its cash book and a positive bank
balance due to cheques drawn but not yet presented to
the banks.
This can be achieved only with fast accurate reports on
cheques outstanding and the dates they were remitted together

with accurate knowledge of the drawings on or deposits to the
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bank account. An accurate estimation of the float should be
able to release surplus funds to be placed on some profitable
location until they are needed not when the cheque is drawn
out but when it is presented at the bank.

In summary the financial Manager can maximize cash avai-
lable to put on profitable use by accelerating collections
effecting payments due to dates, having few main bank accounts
and studying cash flow including the relationship between cash
book and bank balances.

Cash management objectives are important in determining
the cash policies that will be followed. However, it is to the
benefit of the company that such objectives be defined in
relation to overall corporate goals and objectives.
Performance Measurement.

Often Financial Jflanagers are under the impression that
their performance is judged on their ability to procure funds
when needed rather than by how much they pay for the funds.

In fact managements are often tempted to evaluate their fina-
ncial executives on this basis. It is a short sighted criteria
¢
as in the long run they usually realize that the co::pany is
heavily mortgaged. The performance of the financial executive
should be on the basis of how profitably funds ara utilised and
saintainance t of a good liquidity position and general fina-
ncial health of the company. He should try to keep the cost
of maintaining such a position to the minimum possible. This
is true especially in such periods when a climate of soaring
interest rates and acute shortage of fUnds prevail.

The purpose of considering methods of evaluation here is
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that the way an executive is evaluated will influence the
manner in which he will manage the unit. Evaluation should be
in line with the objectives and goals that a particular

operation is intended to fu Ifil.

Controlling and Monitoring

Control of company's liquidity requires fast and accurate
information on any variations in actual cash inflows and out-
flows from that forecasted. Reasons for these variations from
forecasts should be investigated. External factors which have
a considerable effect on cash forecast require that such plans
be updated. Such factors include strikes, changes in tax rates,

shortages of raw materials or dramatic price changes in them.

T Atew;’v ounTi cdTiwwo ouuuilt Ye 'vahvolc’vhi ‘GjrWeUm o ajnes 00iioxX UuXixu;
analysis to see the magnitude of their effects. They would show
what the critical factors to the cash flow patterns are. With
the increased capability and usage of computers such plans can
be programmed and simulated to determine critical cash peaks

and provide first-hand information concerning cash balances.

Productive Utilization of Excess Funds

The first two have been dealing with mean3 of increasing
availability of funds for use in productive ventures. This last
one considers the ways in which excess cash resources can be
used. Various alternatives must be considered. |If the firm has
no profitable opportunities then the excess cash should be used
to pay dividends or redeem some liabilities. This recommendation
is on the understanding that the excess cash is that beyond
cash required for normal day to day transactions. |If the excess

is temporary then investment in short-term assets or a savings
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account may be some of the alternatives available.

Conclusions

The general observation from the preceeding discusion is
that efficient cash management is not going to be achieved
simply by using a model that determines near optimal cash
balances. It is going to be achieved if all facets of the busi-
ness are well managed and objectives of cash management well
understood by those who administer cash balances. Pull utili-
sation of cash will not come-by if cash is considered as a
residue of other business decisions.

As a result any cash balance model that purpota to. help
no “o+nytm-? na + t0l APOV% V >*/v>aaa i0 mU*AA LipA*» aavd-/%w
underlying factors as shown in diagram 2. The five variables
are not independent of one another. They are divided here for
analysis purpose.

Diagram 2 shows that while the cash model is built upon
the five factors, the cash balance model should be such that
it also provides a feedback for the various costs of cash
strategies to the five factors in order to help in deciding

which is the most optimizing combination of strategies. It is

an open system.
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Diagram 2 : Factors that go into cash balance aanagenent.



CRITERIA FOR MODH. SELECTION

The effectiveness of a model depends on a number of factors.
Sons of these factors are
(1) The consistency of the variables on which the model
operates with reality;
(2) Reasonable comprehensiveness;
(3) Relevance of the model to the resolution level;
(4} Adaptability to chanring situstier 3;
(5) Ease of practical application.

By definition, a model is meant to help explain the
behavior of a phenomenon. How far it can do this depends inter
alia, on the consistency of the parameters or variables upon
which it i9 built with reality. The variables should reasonably
reflect reality. For example, a aodel that employs a variable
which assumes that there is no lead time between ordering goods
and receiving them will ..definitely lead to incorrect decisions.
This would be so because we all mow that the goods have to be
appropriated, priced, transported and received by tge purchaser.
Even if it is a foreman in the factory making a requisition
from stores, there is bound to be time lag between the two.

An effective model should be comprehensive and capable
of providing information about the critical factors to a
situation that requires a decision to be made. A comprehensive
model will minimize guesswork and/or misinterpretation. It should
be able to lead to sane outcomes irrespective of who applies

it so long as it is under similar conditions.
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Fot less important is that the nodel should be relevant
to the resolution level. BesolutLon level refers to the point
at which we are seeking solutions, for example it could be at
departmental level, divisional level, corporate level, or at
national level. A model that helpsus to find solutions to macro-
economic problems is unlikely to be useful to a single firm
within the econcay. This is very often overlooked by many model
users.

Different organisations face different environments.

This is true not only to the external environment but also to
the internal environment. A good nodel should be capable of
adapting to these differing situations in order to produce
desired results. Analytical models make generalized assumptions
which may not apply to all firms.

Finally, the model must be operational. What is meant here
is that if a model is developed on very abstract and highly
theoretical parameters, it becomes a problem to be interpreted
for practical purposes. It could end up as a piece of academic

exercise.

Beaulrements for a good cash balance model
The requirements mentioned above apply to any field of
study be it concerning inventory control, cash balance
management or replacenent decisions. Specifically, a model for
cash balance decisions should ftdfil the following requirements
(1) It should help us operate a cash balance that makes
economic sense. It should help minimize the costs of
running a business or maximize the returns to invested

capital subject to the constraints that the firm faces.
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(2) 1t should be adaptive to the behaviour of the cash
balance pattern of the firm for which a search for
solutions is being made. A model of this nature is
called an open system. It is only then that it would
provide information with respect to the costs and risks
involved in maintaining various cash balance strategies.
This cost risk information would be matched with other
strategies in other decision centres in the organisation
in a manner that will lead to the selection of that cash
balance strategy which is in the best interest of the
firm. That is, a strategy which will help achieve
corporate objectives.

(3) The model should be relevant for use at individual
organisational level. A model designed for use at national
level will not suit individual firms. This does not call
for different models for different firms, That is required
is a model which makes it possible to incoperate'varying

conditions that individual firms face.

EVALUATION CP THE MCCHS

The models to be evaluated in this section are those that
have been discussed in chapter 2. They were basically divided
into two categories namely analytical and simulation. What
follows is the assessment of these models on the basis of the
requirements discussed earlier. They can be perceived to lie
on a continual. The analytical models are at the lower end of

the continum and the simulation models at the upper end of it.



The Bauaol model could be considered to be internally
consistent. However, the variables and parameters on which the
aodel rests are not realistic in the practical sense, a good
example of such assuaptions i3 that there are fixed costs of
transferring aoney resources to and from securities and that
these costs are significant enough to make then a critical
variable in cash balance manageaent decisions. It is most un-
likely that the fixed costs are significant, expenses like the
salary paid to the Financial Manager is fixed regardless of
whether he makes such decisions or not, they are therefore
irrelevant costs. If we recall, in chapter one it was stated
that the cash balance problem is double edged. There is the
problem of determining how much .to hold in money assets on the
one hand and how to hold the money assets so determined. The
Baumol model does deal with the latter problem while it is the
first problem that requires a solution before the second one.
This is like 'putting the, cart before the horse'. Having
adopted rigid assumptions, the model is not adaptive to changing
environments. P

Lockyer's model is not independent of the Baumol model.
It is infact basically the Bauaol model with a modification
that allows for bank overdraft to be included'. , Since most
big firms do use some form of overdraft, it is a critical
variable which no good model can omit. However, the basic
assumptions upon which the model rests are similar to those
of the Baumol model. This model is therefore ranked a stage

ahead of the Baumol model.

Beraaek's model scores more than the previous two but still
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does not meet a number of the requirements discussed earlier.
Beranek left his model rather incomplete for he could have
developed it into a simulation nodal. Its practical importance
is limited by the complications created by the time horizon

and lack af adaptability in order to allow it to incoporate
different conditions under which different organisations operate.
Somre of the assumptions made by the model do not lead to near
optimal decision making. For example, the assumption nade about
the situations that the Treasurer faces cannot lead to optimal
decisions. Easically, the assumption is that the Treasurer is
faced with two types of cash transactions

(1) Passive transactions. Ee defines these as those tran-
sactions that the Treasurer has no say in their deter-
mination. Ee has to take them as given and provide
finance.

(2) Those transactions in which he takes an active part for
example purchasing and selling securities or transferring
money to end from deposit accounts.

Such an assumption advocates independent decisilon making
in various decision centres. A policy of this nature points
towards sub-optimization. The only way the Treasurer can
contribute profitably to the organisation is by providing
information about the costs and risks involved in adopting a
particular strategy. The Treasurer is in fact in an advisory
position in this respect. The other limitation with this model
is that it provides information with respect to how to hold
our money assets and does not touch the problem of how much to
hold in the fora of money assets. It thus avoids the major

problem
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Miller and Orr's control linit model canes out with a
formula for determining how much pure cash (bank current account)
should be held, when to purchase securities and sell then.

What it implies is that the fonzila is universal, however, this
should not hold true since various firms operate under different
conditions. Adaptability is therefore missing in this model.

It fails to help solve the problea of determining money balances
that would best serve the objectives of the firm. It does not
allow an accommodation of unique cash balance behaviour that
could be prevailing in different firms. Similar to the Bauaol
model, it is built upon an understanding that there are fixed
costs involved in making money investments and withdrawing them.
When this assumption is aropped the model falls to shambles.
The survey carried out and reported in chapter three showed
that Kenyan firms do not make securities transactions, they
hold deposit balances instead. The costs involved in such
transfers are negligible.

By now it is probably clear that analytical models are
not suitable for use in individual business firms. They are
designed to deal with macro-economic problems. *

We are then left with two models which adopt a simulation
approach. In earlier paragraphs, we have had a look at the
advantages that are provided ty simulation models, similarly
we have had a look at the requirements for a good cash balance
decision model. The next few paragraphs deal with what attempts
have been made by simulation models to help solve cash balance
management problems. It is also an attempt to assess them along

with analytical models.
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Stephen Archers model does not go far to incorporate
simulation approach though it lays a good groundwork for deve-
loping a simulation model. «hat Stephen Archers attempts to
do i3 to show the most likely pattern of cash balance behaviour.
This would provide information that could be fed into a
simulation computer program with various parameters in order
to provide us with the sort of balances that we would need to
hold. He does not go far to tell us how such a program could
be developed and the sort of information we would expect out
of it. Similarly, he does not go far to tell us how balances
so determined should be held in other money assets in order to
minimize the costs of maintaining such balances. The model is
thus not complete.

The la3t and which | consider more useful is the Gibbs
version of buffer stock simulation model. The model can be used
to test the present practices to find out whether they are
economical. It can also,test alternative policies and strategies
so that management can be informed of the costs of selecting
a particular strategy. It also provides informationr,about the
marginal effect of a change In some of the variables that
underlie cash balance decisions. This makes the model flexible
and can be effectively applied to different firms.

The model was applied to a single fir®. in U.K. Further
experiments in other firms is necessary to confirm the
conclusions arrived at by the use of the model.

Nature of the model selected
On the basis of what has been discussed, it is clear that

the Gibbs buffer stock model is far superior than the others.
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It is therefore selected for empirical application for the
purpose of demonstrating how useful the model can be in aiding
management in cash balance decision caking.

The model presupposes that decision rules for the folio -
wing aspects can be determined by simulating cash balance
data oyer a period.

(1) The buffer money balances necessary to reduce the pro-
bability of cash out to zero or negligible proportions.

(2) The optimal disposition of the money balances at any
time between cash and a selected interest earning
money outlets.

(3) The optimal level of short-term borrowing to be used.
The short-term financing sources could be by overdraft
or by other means.

The cost parameters used were:-

(a) Bank overdraft interest charges;

(b) Interest on deposit balances;

(c) Opportunity cost in terms of foregone earnings by
holding resources in money balances.

Findings

(1) He found that the level of opening balance that would
completely avoid a cash out was the came as that which was

the most economical.

(2) Two sets of data were simulated. They were collected from
periods when the difference in the level of sales was significant.
He also found out that the level of opening balance that would
completely avoid a cash out and that was most economical was the

same for the two periods. This suggested that the level of coney
balances has no relationship Tdth the level of activity.
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CHAPTER FIVE

EMPIRICAL APPLICATION OF
GIBBS' MODEL

This chapter is a report on the empirical investigation into
the cash management problem of one Kenyan based subsidiary of a
multinational company. The investigation wa3 mainly an application
of the Giobs version of a buffer stock model to assist in deter-
mining cost/risk effect of various monthly opening cash balance

strategies and determining motley management decision rules.
OBJECTIVE COF TIB INVESTIGATION

The main aim was to study the particular cash flow pattern
of the organisation with a view to applying a simulation model
of the Gibbs version to a planning period that is related to
the firn'-s cash cycle. This meant determining decision rules
with regard to a number of aspects such as:-

(1) The amount of finance that should be allocated to the
cash balance a3 opposed to long-term investment. In other
words, the buffer stock money that is required at $he
beginning of each planning cycle so as to minimize
holding costs.

(2) The buffer money balance that is necessary to reduce
the probability of cash out to zero or negligible levels.

(3) The optimal allocation of money balances at any one time
between pure cash and interest earning money assets.

(4) The optimal short-term borrowing to be used. Bank over-
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draft was assumed to be the only 3hort-tern financing
source.

(5) To investigate the possibility of there being a relation-
ship between cash balances for normal operations and the

level of activity.

METHODOLOGY

Mininization of the cost of holding the desired balance
was the basic criteria. Cost for this purpose was defined as
(1) Explicit financing cost in the accounting sense.
(2) Opportunity cost in terms of returns foregone by the
need to hold a cash balance.
These costs were netted out with interest realized on deposit
account which was assumed to be the only short-tern nmoney out-
let. It should be noted that minimum cost may be subject to
internal or external constraints imposed by management or the
external environment. For example a policy to avoid a cash out
at any cost or not wishing to use short-term financing or its
non-availability.

The fir3t step was to collect data and study the cash
balance pattern.

The subsidiary had a cash cycle of the calender month
period. Creditors' accounts were regularly paid for on the last
two or three working days of the month. Though cash and trade
discounts were available for earlier payment, the company never
took the advantage on the groundsthat its debtors also never

took advantage of earlier payments. Thus if the company took
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the advantage, it would require more money early in the.month,
this would in effect increase their interest bill on baric
overdraft. Customers' accounts were also on a calender month
cycle, receipts coming on the last two or three working days
of the month. Thi3 meant that cash was received and alternately
paid out to creditors, the balance being used to reduce the
overdraft. The company was able to avoid high interest bills

in this manner. The rest of the month was characterized by small
payments including mid-month advances for the junior staff,
payments for casual labour and other general expenses met from
the petty cash. It was characterized by small minor receipts
from sales of special products which formed about 1$ of total
sales. The net flows in each period therefore seemed to reach
a lowest point a few days preceding the last working day3 of

the month. The general pattern is depicted in figure 13.

Figure 13: Cash balance behaviour pattern observed in

a Kenyan firm.

Sh.
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This pattern in general suggests that a balance is'needed
evirtually for the whole month especially a few days before
major receipts come in and major payments are made. A surplus
was available only in the last days of the month to invest
either in short-term maney outlets or use it for other purposes
like channelling it into further productive long-term invest-
ments or redemption of long-term debt finance. Sone of the
alternatives the company had were

(1) To retain the surplus so that it can finance the excess
of payments over receipts during the month until higher
net inflows cone by towards the end of the month.

(2) Leave the pure cash balance at zero so that it is fina-
nced solely by overdraft while the surplus at end of
month is employed in alternative uses.

A monthly planning period for money seemed appropriate.

The data collected was for a period of twelve months. It
was appropriate to select; a period when sales were stable.
However, the firm is a fast expanding subsidiary and sales
could treble in a year. The period that was chosen was that
which was relatively stable though in actual sense sales doubled
in the latter months of the year. A further six months period
was selected at a period when sales were relatively higher than
the first period. The purpose wes to find out whether there
was any significant change in the level of cash balances and
to test for any relationship between cash balances and the
level of activity.

Care was taken to ensure that receipts from equity or

other means of financing were- not included. Payments which



io6

were predictable both in tiering and amount were also excluded.
The ba3is for distinction was, however, not whether an item was
capital but rather whether they were predictable or not. For
this matter dividends, taxation and transfers in between sub-
sidiaries and/or the parent company were excluded for this was
not the problem at hand.

The cash flows so refined were then to be used in deter-
mining the holding costs involved in the various cash balance
strategies. The opening balance required to avoid a cash out
in each month was also to be determined from this pattern. A
statistical analysis was also performed to find out whether

such balances had any relationship with the level of activity.

ASALYSIS OF CASE BALANCE B2HAHOGR

Probability Distribution

Simple statistical -analysis involving determination of a
mean, a standard deviation and cumulative frequency distribution
of required opening balances was performed.

The twelve months period showed an average nean cash
balance that is maintained as Sh. 981,663. with a standard
deviation around the mean of Sh. 135»022. While the six months
period (when the level of activity was significantly higher)
recorded a mean of Sh. 1,888,090. with a standard deviation
around this nean of Sh. 269»240. The cumulative probability
distribution for the cash balances requirements for the twelve

months period was as shown in figure 14.
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Pigure 14s Probability distribution of ending cash,
balances.

One needs to be cautious about conclusions that can be
drawn from this distribution. 3ie number of observations was
only twelve. It may therefore not he a true representative of
the population. A higher number of observations might give a
different pattern.

"The nature of the distribution couldo/be seen from another

0

perspective. If the pattern of net cash flews would continue

unchanged, the probability of sash out for various opening
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mbalances would be as depicted fcelow.

Starting Probability of

balance cash out

(in sh. 100,000's)

14 - 1.5 0.000
13- 14 0.083
1.2 - 1.3 0.083
11 - 1.2 0.166
1.0 - 11 0.250
9 - 1.0 0.500
8- .9 0.668
.7 - .8 0.824
less than 7 1.000

The opening balance that would be required to -completely
avoid money shortages was aroand 1.5 million shillings. The
probability of a cash out increased fast when less than
1.0 million shillings is held as the opening balance. Though
the risk of shortage becomes higher at this point, the availa-
bility of short-term financing could reduce the cost of such
a risk to nil. This is much so in case or the particular firm
in which this data was extracted. They have negotiated for
overdraft facilities far mors in excess of their current tran-

sactions balances requirements. For companies with limited or
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no overdraft facilities, there is a need to get concerned about
~this problem quite seriously.

If it is assumed that the firm has no overdraft facilities
and thus financing its transactions using its own money resour-
ces, it would have to start with an opening balance of Sh. 1.5
million. Taking into account the cyclical nature of the firm's
one monthly cash pattern, then the aoney balance would vary
between Sh. 1.5 million to a low point of near zero and rise
to a meximum of Sh. 4.1 million. The pattern is shown in

figure 15 below.

Figure 15: Pattern of cash balances that would be
required to avoid a cash cut.

(in millions of
Shillings)

One month
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At the end of the month the company would therefore have
at its disposal Sb. 2.6 million ( 4,100,000 - 1,500,000 ) to
be used as internal finance for long-term projects or to
reduce the investment base without a risk of cash out. What
is even more important to the firm is the information about
the costs involved in maintaining this balance, both cash out
costs and holding costs. Though the firm's cash flow pattern
is such that for most of the month it is making net payments
and thus the balances dwidle until the last days of the month,
the net payments are not large in amount until towards the end
of the month. This points towards using an overdraft as the
cheapest means since interest expenses are not too high. They
are calculated on daily overdraft outstanding.

The cost/risk information would be available by simulating
a number of possible opening balances and the costs involved.
A test was done on the sane lines employed by Gibbs. The test
was designed to test the.effects in terms of cost and money
shortages of various opening noney balences using a calender
month planning cycle. This is a different planning cycle from
that employed by the firm in question. The firm employed
quarterly cash balance decisions. The explanation for this
probably lies in the fact that in making cash balance decisions
they made no distinction between balances for capital expendi-
ture and balances for normal transactions purposes. Another
possible explanation is that the firm haa been operating on
overdraft ever since it started business in Kenya. Whenever
there has been sufficient net inflows, they have been often

diverted to profitable outlets or paid out as dividends.



Within the monthly planning cycle, weekly strategies were
also included to test the cost of these weekly strategies within
each control period of allocating the available balance between
cash and short-tens interest earning assets, which in this
study was designated deposits. There was one problem arising
from breaking the month into weeks. The calender month is two
to three days mere than four weeks. For the purpose of analysis,
it wa3 deemed that the last days of the month which are not
equal to six days were treated as a week for the purpose of
making transfers between deposits and current accounts but not
for the purpose of calculating interest on deposit and bank
overdraft interest.

Parameters used

In calculating the cost of each strategy a number of
parameters were used. These parameters were employed after
discussion with the firm's financial executive, and analysis
of financial reports of the firm over a period of three years.
Consideration of the projections of capital expenditures and
their expected returns were also put into consideration. The
parameters were:-

(1) Interest rate on bank overdraft- which varies with time
but over the last three years has been fluctuating
between 8% and per annum The current rate of 9%
was chosen.

(2) Interest rate on deposit account - it as well varies
with time. However, the current rate of 6% was selected

for this test.

(3) Opportunity cost - this is the foregone investment opport-



unities by U3ing internal finance to maintain a money
balance, was taken to be 132 per annum.
For each strategy the average number of days per annua
of cash outl and overdraft that would result from each combined
strategy were calculated, so were marlnun cash out and overdraft.
A similar test was carried out for most recent six months
with an aim of finding out whether there would be a difference
in the optimal cash balance strategies for these two periods.
A number of the strategies that were simulated are shown in

the appendix IX and X

INTERPRETATION 0? RESULTS

Unlike the results obtained by Gibbs, the opening cash
balanced required in order to avoid cash out in the two periods
were not the same. For the twelve months period, Sh. 1.5 million
opening balance was required to completely avoid a cash out
while for the six months period an opening balance of Sh. 2.2
million was required. However, one result was obtained which
was in line with that found by Gibbs and that is, in the absence
of risks of cash out, it was optimal for the firm to start with
an opening balance of zero both for the monthly strategy and
for the weekly strategy. In other words the firm would find
it cheaper to allocate no internal finance to cash balances.
This applied to both periods. It could be a further indication
that the opening balance, which in the absence of constraints
from other decision centres, would be the same and un-influenced

by the level of activity.
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The fact that the fire should start off with zero balance
at the beginning of each month and each week meant that it
would have to be on overdraft for all working days in the year.
In fact the firm has actually been on overdraft from the time
it commenced business in Kenya. Eow much overdraft would be
negotiated for to meet transactions for normal operations
differed for the two periods in question. For the twelve months
period, a minimum overdraft facility of Sh. 1,400,088 would be
required while for the six months period, a minimum overdraft
of Sh. 2,119,448 would be required. The firm in question actua-
Ily negotiated for bank overdraft facilities well above these
figures. However, it should be noted that the bank overdraft
facilities were used for other transactions in addition to the
transactions for normal operations. It was used for payments
like interest expenses, dividends, transfer of funds to the
headquarters and virtually for all other -transactions apart
from heavy capital investments which are financed by long-term
financing institutions. So it is not clear whether the firm
would have negotiated for the above minimums if the overdraft
was to be used for the refined transactions or at I;st made
a distinction between balances for normal operations and bala-
nces for other purposes.

The results of the simulation also show that the holding
costs tended to be less as the weekly strategy within every
monthly strategy was reduced despite the high interest rate.

A possible explanation for this is that net changes in daily
balances were not dramatic for most of the month, thus if large

weekly opening balances were maintained, they would lie idle
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and earn no interest that they would if they were on deposit
account. Interest on bank overdraft as high as it is compared
to interest on deposit becomes heavy only towards the end of
the month and since it is calculated on a daily balance, the
monthly aggregate is not significant. This also explains why
operating on overdraft is the cheapest in terms of holding
costs. Another explanation for it being the cheapest is that
returns on long-term investments is comparatively high 13" per
annum as compared to 6 per cent on deposit account. This high
rate of return acts against holding money balances.

Another observation was that when the weekly opening
balance is reduced below zero the holding costs go up. Here
again the explanation lies in the wide difference between bank
overdraft interest and deposit interest. A negative opening
balance implies that cash has been withdrawn from the current
account to a deposit account, a decision which brings a return
of dmo per annum and cost? interest rate of 9" per annum It
would not be a wise decision at all.

A situation could arise where the firm won't hi?ve crverd-
raft facilities or be limited. In such a case management would
have to take it as an extra cost and finance money demand. It
will do so partly by internal financing and partly by overdraft,
if the overdraft is limited. Where there are such, limited over-
draft facilities, it does not follow that it will be optimal to
utilize the full overdraft. ?or example if the bank imposed an
overdraft limit of Sh. 1.3 million in both periods under con-
sideration, then for the twelve months period the company would

have to use Sh, 900,088. of this facility and maintain a monthly
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opening balance of Sh. 500,000. with a weekly strategy of Sh.
100,CO0. For the six months period the strategy which utilizes
overdraft fully i3 not the most economical in terms of holding
costs. There are two of thea:-
(1) Monthly strategy of Sh. 1.5 million combined with a
weekly strategy of Sh. 200,000. at net cost of Sh. 76,685.
(2) Monthly strategy of Sh 2.2 million combined with a weekly
strategy of Sh. 200,00. with a net cost of Sh. 109,711#
A choice of either would utilize Sh. 1,296,444. of overdraft.
However, the most economical in terms of holding costs would
be a monthly strategy of Sh. 1 million opening balance combined
with a weekly strategy of Sh. 100,000 with a cost of Sh. 55,472.
This strategy would utilize Sh. 1,191,448 of overdraft.

The reader is asked to take note in interpreting the out-
put from this model, that it was not intended to disclose the
optimal strategy but rather to provide the decision maker with
information of the cost risk effects of various strategies so
that the cash management decisions might have a more rational
foundation and secondly, so that a clear distinctio(? can be
drawn between money balances held for different purposes.
Mention of an optimal strategy has been, cade in the literature
with the assumption that Managers place zero cost on cash out
because of the rarity of such a thing when bank overdraft
facilities are available. Secondly, the constraints from other

decision centres were not taken into account.

SOVE LIMITATIONS

Management which is really concerned with striking an
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optimal opening balance would have to work out numerous* stra-
tegies at closer interval. Toe ones worked out in this thesis
are very few and the interval is wide ( Sh. 500,000 ) for the
monthly strategy and Sh. 200,000. for the weekly strategy.

Secondly, the costs differences are related to the parti-
cular parameters used. In a world of changes,these parameters
are expected to change, yielding a different array of co3ts
for the strategies of opening balances.

Thirdly, the real losses on holding a balance resulting
from price level increases «re disregarded and no account was
taken of benefits that might accrue to the firm in terms of
the market value of the shares if idle balances are released
to more remunerative use.

Finally, the 13$ opportunity cost used in the calculation
is some sort of average rate of return on investment after tax.
It could be that if marginal rate of return was used, it would
yield different results.. As the economic environment changes
the marginal rate of return end the average rate of return
would change. These changes oust be incorporated in¢.the

strategies.

MONET BALANCES AND TEE LEVEL 0? ACTIVITY

As mentioned earlier, Gibbs found that the level of
opening balances that were required to avoid a cash out were
the same for the two periods when sales were differing quite
a lot (60 per cent higher in the later period than the earlier

period). In the present study, different outcomes have been observed.
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The level of cash balance tl-at could eliminate a cash out In
the six months period was 51/° higher than the opening balance
required in the 12 months earlier period. Sales on the other
hand were 80> higher in the later period of six months. This
tended to suggest that there is seme connection between the
level of activity and the level of cash balances. A cumber of
tests were designed to establish the existence or non exis-
tence of such a relationship.

As observed earlier, the outcome of the simulation showed
that in the two periods the firm would be better off by using
overdraft to finance fully the transactions for normal opera-
tions. The minimum overdraft feat would be needed varied.
Having taken money balances to include overdraft it meant that
in the first period the firm could need a balance just over
Sh. 1.4 million and a balance ever Sh. 2.1 million in the six
months period. To investigate whether there was any relation-
ship between the level of activity and such ca3h balances, a
statistical analysis was performed on the basis of the eighteen
months observation. Each observation being the monthly balances
required to finance transactions for normal operatir(:ns. But
first, a graph was plotted for the t~\o variables to show the
pattern of their behaviour. There were two different graphs
each for each period under analysis. The pattern was as depicted
in figure 16a and 16b.

The pattern as can be sees in the two graphs, (figure 16a
and 16b) they seem to indicate that there is no relationship
between the two variables, that is, cash balances and the

level of activity.



Figure loa : Cash balance end sales pattern over el twelve

nonths period,

(in sh. ~llions)

A further step was to plot on a graph the eighteen
observations. The horizontal aris was chosen to represent sales
( since we intend to have it as the independent variable ) and
the vertical axis for cash balances. The purpose was to fit a

regression curve. The regr”~sicn curve appeared as shown in

figure 17
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Figure 16b : Cash balance and sales pattern over the six
norths period.

( in Sh. millions)

Figure 17 : Begression curve.

Cash
balance
(in millions

Sales level
(in millions
of shs.)
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This curve was fitted using tie least square method which gave
out the equation

Y = 1.08 + 0.031
Where Y is the cash balance level and X is the sales level.
The linear regression curve had a standard error of estinate

as shown below

)2
SY.x = 0.48

This meant that the firm would have to hold 1.08 million
shillings and the balance would go up or down at the rate of
36 of the increase or decrease in stiles respectively. For
example if it were at a level of Sh. 10 million, the cash bala-
nce would be

1.08 + 0.03(10) = Sh. 1.38 million.
This figure would deviate between Sh. 0.9 million to Sh. 1.86
million. This would occur two out of three times on the average.
Surely this is too wide a variation to make this arbasis for
predicting. It was a sign of the possibility of lack of signi-
ficant relationship between the level of activity and the cash
balance. In fact to determine the degree of any relationship
between the two, the coefficient of correlation between the
two variables was worked out. It was found out that the
correlation between the two wes very poor, a mere 0.214. This
tended to confirm Gibbs assertion that the cash balance for

normal operations is not influenced by the level of activity.

It is the firn’s pattern of cash flow that is a signi-
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ficant factor in the detemization of required cash balances
for the fins. Cn the whole, the findings cast doubt on the
notion that the level of activity influences the level of cash
balances.

The reader is however, cautioned that these are findings
fron one organisation. Secondly the nunber of observations
that were made were not many. The findings should therefore
be treated as tentative.

Thirdly, the costs involved in maVing transfers from
current account to deposit account or other short-term outlets
have been ignored. The approach adopted to investigate the
possible relationship is a bit comprehensive than that adopted
by Gibbs. Though the findings have led to similar conclusions,
it is not clear whether Gibbs would have found it the same if

he made such a statistical analysis*



CHAPT3H SIX

COHCLSSIOHS

At this final stage, it is important to look hack and
assess whether the elms of the study have been net or not. |
considered a study in this area of business management because
the need to employ complex techniques in the management of ca3h
balances has become more imminent. It has become so because of:-

(1) The increasedcomplexity and size of business operations.
(2) The change in the nature of ownership of business organi-
sations, that is, fron one or two people owning the
business to public enterprises and/or statutory boards.
This has led to the necessity of distinguishing business re-
sources from individual shareholders' resources and accounting
to the shareholders how profitable their resources have been
put to use.
The main theme of the stady was:—
(1) To study the cash balaxe decision mailing process in
Kenyan firms,
(2) To determine whether firms use rational decision rules
with respect to cash balance management.
On the understanding that the firm stands to benefit by the
use of a cash balance decision model, a number of models were
assessed with the aim of recommending cne of them which would
provide information to guide in cash balance decision making
for the use by Kenyan firms

In the first chapter, anintroduction to the basic mana
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gement problems with respect to cash balances was made. -Without
an understanding of the basic problems, it would have bean
increasingly difficult to determine the scope and objectives

of the study. The factors that affect or bring about the
demand for cash balances were discussed. Earing defined cash

to mean all the notes and coins held for normal business
transactions, the overdraft facilities that are available to
the firm and all other short-term money outlets, it became
necessary to look at the probable factors that could make a
firm want to hold pure cash.

In the second chapter, we looked at the contributions that
have been made by various academicians and how they give or
fail to give a solution to the major cash balance management
problems. The limitations of employing an analytical model were
also highlighted. We concluded that an appropriate model would
be that which i6 adaptive to changing environments and dif-
ferent factors that different organisations face. We ccnluded
that a simulation model would be an appropriate tool.

The two chapters aimed at providing a framework for the
empirical study. Theoretically, it was conluded that the use
of a model would yield superior results than a mere rule of
thump.

Chapter three constitutes an empirical survey that was
carried out with respect to cash balance management practices.
Kore specifically, we dealt with:-

(1) Determining how far Kenyan firms use models in making
cash balance decisions;
(2) Hypothesizing on cash aanagement practices in Kenyan

firms on the basis of the information obtained from
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survey;
(3) Recommending a model that practically and theoretically
could be considered most effective.

A sample of thirtyone firm3 was used. The outcome of the
surrey revealed that firms in Kenya rarely use cash balance
decision models when making cash balance decisions. This is
mainly because cash balance for normal operations is considered
as a residual item that does not require separate planning.
Very often, the plans that are made for cash balances are those
where emphasis is placed on the precautionary objective so that
the firm does not run out of cash. These observations are ten-
tative since the sample used was small and responses not very
good. It is therefore a hypothesis which could be tested for
its validity.

In chapter four, an attempt was made to examine and dev-
elop a criteria on which a model would be selected and also
consider in some details the foundations on which a model
would be effectively employed. Efficient management and u tili-
sation of resources both at departmental and corporate levels
is necessary so that proper information is used as input for
the cash balance model.

A simulation model "the Gibb3 buffer stock simulation
model" was recommended. It was recommended because of the added
information that the model can provide if employed by a
business firm.

In chapter five, an empirical application ofethe model wa3
made in a local firm of medium size with the purpose of:-

(1) demonstrating the sort of information that could be



available to managerrat if the model was employed in
business organisations,

to test the observations that were made from the appli-
cation of the model in Britain. The main one being that
the level of cash balances has no relationship with the
level of activity. In ether word3, the level of activity
cannot be used as a planning variable to forecast the

level of cash balance requirements.

The observations from tie application of the model in

Kenya were that the use of the model would provide information

as to:-

(1)

(2)

the cost involved in choosing various monthly and
weekly opening cash balances,

the mexinum pure cash cut that each strategy v.uuld
bring about, (on the assumption that overdraft facilities
are not available.)

the minimum overdraft that would have to be negotiated
for if a particular strategy is selected,

the number of days in &year that the firm would need
an overdraft if a particular strategy is selected,

the number of days a company would be out of cash if
opening balance is below the rwri ™im net cash out-

flow.

With regard to the second purpose, i f was observed that

though cash balances were higher in the second period when

sales vrere significantly higher, there was no significant

relationship between the two. In other words, it suggested

that other factors rather than sales influence the level of
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cash balances.

In the test, everything was held constant. Only sales was
considered a variable. It could be that if other factors were
tested, for any relationship with cash balances, we would have
a much clearer picture, Interest rates, the opportunity cost
were not considered variables for the purpose of the test.
Their effect to cash balance is another potential area for
research.

Alternatively, the nature of the net cash flows could be
a factor that would bring about a relationship between cash
balances and the level of activity. However, this alternative
is almost ruled out since the cash flow pattern in the two firms
(one in Kenya and another in Britain) were considerably diff-
erent and yet they all showed that there was no relationship
between the two variables. Application of the model in many
different firms could give us a better insight as to whether
the above suggestions are. valid.

As we have seen earlier the use of Gibbs buffer stock
model to this Kenyan firm has provided us with the posts in-
volved in selecting and using a particular monthly and weekly
strategy. It became clear that overdraft wras the best way of
financing cash balances. If we employed the Baumol model, there
would have been no question of determining how much money
resources would be held. The model would have only dealt with
the costs involved in transfering various amounts from deposit
to current account and vice 7ersa and the interval at which
this would be dene. It therefore would have assumed a given
monthly opening balance. Back overdraft as one alternative of

financing cash balances would not arise.
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The Lockyer model would have considered the use of .
overdraft but it would have also assumed that the amount to
be held in money balances is given. As shown in figure 6,
Lockyer seems to believe that the cost function would have a
shape roughly the same as those shown at various levels of
overdraft, ( see figure 6). However, what seems to cone out
of the Gibbs model test in both the British firm and the Kenyan
firm i3 that the cost function can take completely different
shapes in different firms, especially in view of the differing
cash balance patterns of different firms. And the shape of the
cost function would not depend only on the proportion of overdraft
used and annual interest rate on invested funds but also on the
opening monthly and weekly strategy that the firm adopts. In
fact, with respect to the firm under test, the cost curve would
rise upwards as the propotion of overdraft used falls and

balances financed by internal resources rise. See figure 18

Figure 18 : Possible cost curve for the firm under study.



( Notice that the cost curve la figure 18 is based on the assum-
ption that interest on invest?! funds is a~ 13> )

These are just a few iLustrations of the sort of outcomes
we would have got if we U3ed cue of the analytical models
considered in this thesis. | hcpe that Financial Managers will
find this piece of study quite useful as a guide to cash
balance decision caking. For the academicians, this is only

the beginning.
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"HE?SI1iSIICES

CHAPTER CRE

1.

Intermediate Accounting by Meigs and Johnson, page 140.
The Finance and Analysis of Capital Projects by Meret
and Sykes. Page 415.

Cash is used here to mean the sane as the definition
given earlier on , 3ee page Xl

On the Theory of Optimal Investment Decisions, by

J. Hirschleifer; Journal of Political Economy Vol. 66
1958 pages 329 - 372. He looks at how insufficient it
is xc calk ox gypx-imialug from Avtjotmaufco in
isolation of financing decisions. The level of invest-
ment made on this basis may not be optimal at all. The
two, that is, investment and financing should be con-
sidered together.

This could be profitable from the point of view of the
economy since by redeeming them, the Financiers are
being given the chance to channel the funds to more
profitable opportunities elsewhere.

They developed an inducement contribution model and
assert that the objectives of the firm are to be found
in the behaviour of the individuals and groups in the
organisation. " A Eehavioral Theory of the Firm” by

Cyert R. M. a{nd March J.G. Englewood Cliffs, Prentice

Hall, 1963.



7.

10.

11.

12.

13*

14.

15.
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Janies Tobin, Liquidity Preference as behaviour'towards
risk; Review of Economic Studies, February 1958,

Vol. 25 (2) pages 65 - 86.

The two problems cannot be completely separated in the
practical sense because an increase in the yield on
securities comparative to returns from productive
physical assets could influence the allocation of re-
sources between liquidity and capital while it could
also alter the combination in which cash balances are
held.

Pure cash is defined here as the notes and coins that
the firm has at hand and positive bank current accounts.
As mentioned earlier, even if payments are made in time
with cash receipts it may not be an optimal policy.
Time is a continuous variable, for planning purposes
an imaginary time horizon has to be assumed. The effect
of this is that optimal decisions that we make are only
optimal subject to this time factor.

John m Keynes, The General Theory of Qnplpynent
Interest and Money ( New York, 1936).

The empirical research to be sighted later attempts

to investigate whether there is any relationship

between the two.

This is one advantage of using simulation models. It.
is a quality which can not be found with analytical
podels, Much about this is dealt with in chapter four.
Idle balances held in order to satisfy such parties

are foregoing certain returns. These returns in the



economic sense, is a cost to the firm. For example if

a balance of 10% of the borrowed funds must be held, and
we assume that if invested they would bring returns of
20£ then the actual cost of the funds so raised is

( assuming a loan interest rate of 122~ .12 x 100/90
or 13.33".

16. Michael J. Malboume; Effective cash management; The
Australian Accountant. January / February 1975, pages
6-14.

17. The term transaction balance is used here on the under-
standing that precautionary balances are part of the
transaction balance. The objective for holding cash is

for transaction purposes. See pages 6-9.

CHAPTER T570

1 .J.C. Mao, Quantitative Analysis for Financial Decisions.
Macmillan, 1969.

2. T.M. nhitin, The Theory of Inventory Management.
Princeton University Press, 1953.

3. This is a rather gross assumption because usually, in
practice the fixed portion tends to be negligible while
the rest tend”™ to be variable.

4. The mathematics involved in arriving at this square
root formula is to be found in appendix 1.

5. Though Managers could influence the disbursements
pattern, there is a limit as to how far they can go
without affecting the credit worthness of the company
which in turn would have an adverse effect on profita-

bility.



10.

11.

12.

13.

14.

15.

E.L. Whalen; A cross section study of business demand
for coney. Journal of Finance, Vol. 20 (September 1965)

pages 423-443.

. Milton Friedman, "The Demand for Money; Some Theoretical

and Ifcpirical Results* Journal of Political Economy,
August 1959 Vol. 67, ja. 349.

S. Archers; A model for the determination of Finn's
cash balances. The Jccmal of Financial and Quantita-

tive Analysis. March 1956.

. X.G. Lockyer; Cash as an item of stock, Journal of

Business Finance Vol. V. No. 1 (1973).

It is developed later by Gibbs. A feature in a siri\u—
lation model which will be considered later.

As mentioned earlier, there is a limit to which mana-
gement can control payments unless at the disadvantage
of the business. Outflows like wages for example,

have to be paid at certain agreed intervals.

William 3eranek, Analysis for Financial Decisions.
Irwin pp. 345-391. .
This assumption is to make the analysis possible or

easy, for in real sense the interest on noney borrowed

is bound to change wife the level of borrowings.

Note that if d> a that the entire amount of the Treasurer's

resources is devoted to marketable securities. See
appendix IIl for derivation of this.
M.H. Miller and D. Orr "a model of the demand for money

by firms. Quarterly Journal of Economics LXXX. August

1966.
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17.

18.

19.

20.

21.

22.

23.

24 .
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Oe of the basic as~ '~?tians is the fixed transaction
costs. These costs are usually negligible and where
they are not, they are Tariable. This also ashes and
infact renders the node! invalid.

Eugene V. Lerner; Simulating a cash budget, Califonia
limagement Review. Winter 1963, Vol. Il No. 2 pp. 79-86.
S. Archers. A model far the determination of firm's
cash balances. The Journal cf Financial and Quantitative
Analysis. March 1956.

Cash held for speculative purposes can in no way be
regarded as part of tbe balance required for normal
operations, unless it is one form in which balances are
held and thus speculative purpose lose3 meaning as an
objective in itself.

The way Archers put3 it implies that he has already
established that cash balances increase as a function
of 8ales. This is an assertion, yet to be proved.

N.C.W. Gibbs, The Devad for money by firms. A review
and a buffer stock simulation model. Unpublished at the
time of writing. He is former Professor of ri:Accounting
at the University of Hairobi.

Any asset represents an investment, cash is no exception.
In trying to arrive at an optimal investment decision,
the financing of the investment should be considered
part of the decision.

Hie advantages will fee considered at a later stage.
Cost for this purpose could mean explicit financing

costs in the accounting sense car opportunity cost in
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terns of returns foregone by the need to hold a balance,
according to the parameters set up in the prograae.

25. The balance that wa3 being held at the tine was £200,000.

CHAPTER FIVE
1. Cash out is here defined as noney shortages taking
into account negative balances. Tle are also taking
deposit balances and overdraft together. Overdraft was

taken to be a negative balance on the current account.

YXOOXIXNDAXX
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Aa sentloned in the text, let
T represent fixed coat3 of financial transactions involved
in obtaining cash,
V to represent the interest lost an holding positive cash
balances,
D to represent the amount af cash to be used in the next
tine period ( net disbursements ),
T to represent net cash.
Average fixed costs per period will be Y/T which is the
fraction of one optimun enount of cash-like assets to be
obtained to the cash disbursements, then,

Y/T = YB/Quoooooeeeeeeeeeeeen. (1)

This is shown graphically in figure 19 below

Figure 19 : Average fixed co3t3
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The interest lost on holding cash is a variable factor*
It increases with the amount held < The average cash level is

23 Thus, the average cost of carrying cash is

Total cost is the sumof 1 and 2 i.e

C = £VQ + YD/Q.
Using calculus this equation is differentiated to yield the

square root formula

Diagramatically we get the saw tooth solution type of

pattern shown in figure 20 below

Figure 20 : Saw toothed EX

Time
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It shows that cash is replenished every QD length of time
and Q is the Economic Order Caaatity.
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APK3TDIX n

Let us assume that the total cash requirements during the
year is .(D, Then, the number of replenishments each year would
be D/g, where q is the quantity of cash transfered each time.
The total annual transfer cost would be £DS/g. 3 is the cost of
a single transfer.

During the cash balance period tQ to tO the average
cash held v.ill be a/2. If we let the amount required in each
period be a, then the average quantity of cash held will be a/2
and the proportion of the cycle tQ- t» during which cash is
available is a/q. The total annual holding costs will be

2
.a=a*H
q 2q
inhere 1jj is the cost of holding £1 per year.
Hence the total annual cash policy cost £A is given by, total -
annual transfer cost plu3 total annual holding cost plus total
annual overdraft cost i.e.
A=D3+ alH+ b2IP (1)
q 2q 2
Minimum costs ".Till be at a point where the values of g, a, and
b when inserted into the fundamental equation will give the
least value for A,
If Ris the ratio of the holding costs to the overdraft

cost, che total replenishment quantity g* is



This gives a maximum cash balance of

ar = q:; (3)

and a mexinum overdraft of

b* = g* -a* = a* ____f_ with a miriaum total
0 Y ™
annual cost of
*
- "o )
Y R+l

In the no overdraft case S =0 and

203
i* =a* A \ end the minimum total cos.

A* = A* which is the classical "EOQ" .
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APP33PIX 11

Let denote the realised period 1 short costs,

PN  the probability of the occurence of ,and let

and FO denote the " short costs " and its associated
probability of occurance for period 2. The expected short
cost for a particular sequence of net cash drains E is defined
as

E = (N + S2 ) i, (1)
While the total ejected short costs for all such possible

sequences given the period 1net cash drain is

Ze=2Z2*11" + S2 N F¥Idh in turn implies that

ZE

PA O*2+ 0 252 cooeeeeeeeeeenn, (2)

This sunatioa applies over all possible values of SO .

Since ~Pg = 1 > then (2) can be written as

O = + P,JJ25Z i, (3).
The first term on the right of (3) is simply the expected
period 1 short cost, a constant while the second tern is
the product of the probability of the period 1 net cash
drain, a constant too, and the expected short cost for
period 2.

In determining the optinal period 2 policy for a
given period 1 net cash drain, we oust first obtain the
expected net cost of each possible period 2 policy over the
entire month « If we let H denote the net returns from
securities , then the net cost E ( B ) is defined as (3)

minus the expected returns frea securities PR , or
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E(H).?ISL+/~ 52282 -~"H , .ovrnn, (4)

which can be expresed as

e (h)=pl( sl+ (£Ep2s2- a2 )) .eveverveenannnn. (5)

How with 5 , we can obtain the expected net cost for each
possible period 2 policy given the net cash drain for period 1.
However if the period 1 net cash drain is given , P ana

are also given and hence the optimal period 2 policy can be
determined. It suffices to ccopare the quantity in parenthesis

in 5 namelyyPAS™ - R over all possible period 2 policies.

The niniEum of (2 22 “ R with the optimal

period 2 policy.

APPEHDII I E

To obtain the optimal allocation for the continuous case f
for a single period , let

T = net cash drain ,
g(y) = probability of vy
y* = critical minimum balance

= Treasure's total resources

incremental short cost per pound

o 9 X
1

= incremental net return per pound of investment

C = opening cash balance .
Therefore 0 C K while the actual balance at the end of
the period must be the quantity y + Cand the amount short
is the quantity y* - (y + C) . Securities transaction costs
are assumed to be either zero or increasing by a constant
amount , the difference between the increamental gross
return and the incremental transaction cost yield d which
ia the incremental net return.
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Now for a given value of C say Cq , the probability
distribution g(y) shifts to the right along the Y axis until
we have a new distribution say f( y + Cg) with an expected
value greater than the expected value of g(y) by C
Cumulative probability of f(j + Cq) from - ooto y* is
considered. Since this upper Unit is given by y* = y+Co

the equivalent probability with respect to g(y) must be the
area under the curve froa - ootoy = y* - Cq . The expected
net cost for any value of C, b(c) must therefore be
y =y*-C
h(c) = arg(y) [y* - y-cjdy-d(K-C)
—®0

which can be written as

" y=y*-C y=y*-&
= &os(y) .
- Cp —-30

Because the upper limit of y is y*'-c ,the short cost

a y*-y-C cannot become negative . Then

d h(c) = - a”g(yldy mag(y*-C) (y*-c) (-1) -
ac " ®°
ag(y*-C) (y*-c) (-1) + d = - aj**g(y5dy +d which
(00}

equals zero if

r y=y»C
J)g(y)dy =d/a
a0

This implies that if d> a the entire amount K will be

invested in marketable securities .



APPESDIZ v

Crucial job in finding optimal values for h and z is to
characterize the 3teady state occupancy probability distribution
of cash balances then it will be easy to calculate p(T) and
E(M)

Cash balance coves t times a day , mshillings at a
.tine. Let the domain of cash balance be O , m 2n ....ha.
When ha is reached a transfer to or from the earning port-

folio returns the balance to the point Za then
Pt + 1 (am) =£ (Pt (( x-1 )m) + pt((x + 1)n))

iC °C z Z™"xCh
and
Pt + (2) = s(pt( (z-1)n) +Pt((Z+l)m) + pt(n)+pt

((h-1)m)).

If we replace the cash domain from carrying the size of an
individual cash transaction to mi.e £n. We invoke the

steady state condition to obtain the difference equation,

Px = £(px-1 + Px+1) , OCx~h x * Z
PZ“1(Vi *1LeW ' 'Viile
With the boundary conditions pQ = = 0 and the

probability density condition
JL Px * 1
x=0

They yield the following results
EK) = (h+2)1-/3 ...

and p(T) = t/Z(h-2) i, (.2)
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The rationale is that t transactions take place per day
and should & transaction occur when the cash balance i3 in t
the state 1 ( or state h-1 ) the probability is \ that a
transfer cash will occur.

Finally the optimization process is more transparent.
If we substitute Z = h-z in the above ,then the objective
of the firm is

ZE(c) EiL4_S21I
z 5

which is obtained by substituting the second equation into

E(C) = yp(T) + VE(M) and for minimum

dE(c) r -yt , 2Va
d= = 7227 3 =
I\d/IZSI H 2 + Together they yield
and Z* = 2z* . In terms of the
original policy variables h* = 3z*

How returning to the pound denomination in measuring the
cash balance the optimal bounds are given in units of £m.
To obtain the optimal bounds the single pound units are
multiplied by m.

and similarly to obtain h* in pounds units n?t is thedat2y
daily variance of changes in the cash balance we

car- rewrite the above as

~ o fecr2)1/,
(AV
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APPS7JI1I 7

CASH QUESTIONNAIRE

In this questionnaire cash is to be defined as all
monetary assets (excluding debtors) e.g. bank current and
deposit balances, cash floats and marketable securities not
held as 'trade investments’.

There are nineteen questions to this questionnaire.
Please indicate answers by inserting an 'X' in the boxes
provided and/or by using the spaces provided.

A CASH BALANCE DECISION 5S0CESS
1. Do you have a formal policy of
deciding the level of cash Yes
?
balances to hold-” Ho
2. Indicate which of the variables
stated you consider cash Sales value
balance requirements are Total assets
related to. Working capital

Hone of the above

If your answer is none, briefly state your view

3. Do you infact make cash

balance decisions by Sales value

reference to any variable? Total assets

‘working capital
None of the abovt

Please indicate.
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Do you use a multi-variable decision model? If so

please state the variables included.

Do you use a decision model
that in any sense might be es
regarded as an optimizing No

model?

If your answer is 'Yes' please indicate the nature
of the model below.

Do you sake a distinction

between cash balances held

for day to day operational ves
requirements and balance held No

for other purposes e.g.

projected capital expenditure?

Do you use cash balance Minimum
decision rules related to Maximum
minimum or maximum balances Both

to be held? Please indicate. None

If you do, how are these minimmvn/ix-imum levels decided?



Is your cash planning period
related to any perceived

cash cycle? Please indicate

Row frequently do you neke
cash balance decisions?

How do you finance cash
shortages?

If your answer is ‘'other* please

DEIOW o

How do you 'hold* or ude cash
perceived as surplus to
inoediate operating requirements
or other earmarked purpose?

Yes

No

We don't

plan for cash

daily
weekly
monthly
Ad hoc

bank overdraft
delaying
payments to
creditors
Other

give a brief answer

marketable
securities
redeeming short
term debts
bank deposit
account

lone of above

If your enswer is 'none of above* please give a brief

answer below ...
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How important do you consider

cash level decisions to bo, nore
cospared with inventory level less
sane

decisions?

ITho (which official) has the
responsibility in yocr

organization for making cash

level decisions? ...............

OBJECTIVES 0? CASH SAIAI7CS POLICY

Do you consider that the cash
balance should be planned or
simply a residual i.e the
results of other plans?

Is it an objective of your
cash strategy never to

run out of cash?

Do you take the view that
the larger the cash fcalance
the better it is for the firm?

If your answer is ‘yes* please state briefly your

reasons
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Do you in any way think of

cash balance policies in terns

of a trade off between lost Yes
opportunity for investment of No
cash and the cost involved in

incurring shortages?

PROVISION C? DATA

Would you be prepared to
disclose for research purposes
your total assets, sales and *Yes

average cash balances? No

7/ould you be prepared to
allow a research student to
collect data from your records
as input for a cash balance
simulation model, the

results of which would be
made available to you?
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APPENDIX VI
JAKUSH

RECEIPTS
R (+)

575

165

484
4418,705

1974

PAYMENTS

(-)

80
1,023
160,414
92,298

3,477

17,595
19,749
12,067
71,440

2,580

111,424

27,693
33,180
231
2,524
5,845
77,948

22,525
17,672
326,857
12,704
1,324
55,535

24,377
6,215

1,776,327

DIFFERENCE

(+CR-)

80

-488
-160,414
-29,133
-3,477

-17,595
-19,749
-12,067
-71,440
- 2,580

-11,424

-27,693
-33,180
-231
-2,524
-5,845
-77,948

-22,525
-17,672
-326,897
-12,704
-1,324
-55,535

-24,377
-5,731

+2,642,378
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FEB RUARY 1974
DAY RECEIPT]j PnYKENToO DIFFERENCE
WE E K NUMBER (+) (-) (+ OR -)
1 - 692 -692
2 350 1,860 -1,510
3 - 31,988 -31,988
1 4 - 11,427 -11,427
5 7,487 -7,487
6 mn
1 3,500 67,387 -63887
2 113 1,342 -1,229
3 - 5,045 -5,045
2 4 - 6,606 —6,606
5 - 900 -900
6 - 4,441 -4,441
1 4,351 7,400 +3,049
o
3 — 3,188 -3,188
3 4 - - -
5 - 374,744 -374,744
6 1,550 1,791 -241
1 1,000 1,304 -304
2 - 683 -683
3 - 1,036 -1,036
4 4 - 289,983  -289,983
5 1,100 2,713 -1,613
6 4,750,971 2,893,778 +1,857,193
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MARCH 1974

DAY RECEIPTS PAYMENTS  DIFFERENCE

HUMBER (+) (-) (+ OR -)
1 - 2,572 -2,572
2 3,950 660 +3,300
3 - 2,012 -2,012
4 393 19,532 -19,139
5 2,800 - +2,800
6 - 4,277 -4,277
i - 800 -800
2 - 3,157 -3,157
3 - - -
4 5,054 622 +4,432
5 - 1,340 -1,340
6 - 71,000 -71,000
1 - 6,895 - 6,895
2 200 4,300 - 4,000
3 2,631 118,537 -115,906
4 3,500 6,892 -3,392
5 858 55,853 -49,995
6 - 2,164 -2,164
1 i i re
2 - 295,447 -295,447
3 — 908 -908
4 2,003 1,528 . +475
5 3,538 89,245 -85,707
6 - 225,635 -225,635

1 6,867 - 6,867

2 3,923,243 2,509,439 +1,413,804
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APRIL 1974

DAY RECEIPTS PAYMENTS DIFFERENUE
WEEK  NMER (+) (-) (+ QR -)_
1
2 3,625 3,200 +425
3 3,000 33,400  -30,400
1 4 86,057  —76,957
5 2,600 -2,600
6 3,391 -3,391
1
2 1,612 78,012 -76,400
3 650 250 +400
2 4 - 76,157 -76,157
5
6
1
2
3 5,766 5,766
3 4 821 -821
5 4,600 -4,600
6 3,365 -3,365
1 50500 1,165 -665
2 «80,000  -280,000
4 4 50,752 “.50,752
5 100 26,700 -26,600
~6 : 1,806 -1,806

- 393,650 -393,650
5 2 3,942,840 2,019,683 +1,923,157
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DAY
NUMBER
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MAY

RECEIPT
(+)

4,302,860

1974

PAYKBNTo
(-)

VAN
- »

1,364

4,745
4,554
4,161

104,054

700
750 1,848

19,292

1,197

r'-~: 1,382
512 949
2,235

20,622

1,214
310,231
1,522

1,357

263,217
3,610,524

DimiU.'CE
(+ CR -)

-1,564
-4,745
-4,554
4,161
-104,054
-700

- 1,098

-19,292

-1,197

-1,382
-437
-2,235

- 20,622
-1,214
-310,231
-1,522

-1,357

-263,217
+692,326



WEEK

DAY
NUVBER

o ol A W N ot wop e

o s w o

ool A WM

JUNE

RECEIPTS
(+)

4,085

3,123

5,812,188

60,829

1974

PAYMENTS

(-)
9,644
2,289

8C,394
2,120

146,003
5,100

81,602

545
1,586

1,133
265

716
17,131
416,137

2,668
3,078
1,426

450,335
33,639
2,803,943

DIFFERENCE
+ R-)

9,644

2,289

-88,394
-2,120

146,003
-5,100

-81,602

-545
-1,586

-1,133
+3,820

+2,407
-17,131
-416,137

r  —2,668
-3,078
-1,426

+5,361,853
-33,639
-2,743,114
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JULY

RECEIPTS
(*)

4,300

620

6,145,187

36,309

1974

PAYMUITO
(-)

77,608

4,400
2,090

20,957
4,882
720
8,400
113,350

3,141
16,091
100

1,580
5,877

250
128,700
687

397,195
239,000

3*694,000

35,600

difffrz:ce
(+on-

=73,308

-4,400
-2,090

-20,957
—4,882

+3752
—814"0

- 113,350

-3,141
-16,091
-100
-1,580
-2,877

-250
1 —128,08(
-687

-397,19!
-239,000

+2,451,187

+709
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AUGUS3T

DAY RECEIPTS

WEEK NUVBER (+)

325

—
O Gmh W N
1

LN
I

Lol DI @ 2 BN N
| 1

N

o o1 B~

N
ool W N
1

11 .
6,341,262
78,265

1974
PAYMENTS

(-)
6,385

1,600
1,200

88,224

5,400

35,880
71,720

10,336

5,459
30,617

4,740
2,674
400

519,287
12,680
23,026

212,650
3,356,483
13,992

DIFFERENCE

(+®R-)

-5,860
-1,600
-1,200

-88,224

-5,400

-525
-35,880
-71,720

-10,336

-5,459
-30,617
+6,585

- -4,740
2,674
400

-519,287
-12,680
-23,026

-212,650

+2,984,779

+64,273



SEPTEHBES 1974

DAY RECEIPT  PAYMENTS DIFFERENCE
WEEK  NUVBR +) -) (+ R-)
1 9,772 9,772
2 9,958 -9,958
3 4,000 -4,000
1 4 107,436  -107,436
5 3,720 -3,720
6 3,860 -3,860
1 28,542  -23,542
0
3 — 72,300 -72,300
2 4 3,657 +3,657
5 6,219 -6,219
6 3,300 -3,300
1
2
3 6,000  -6,000
3 4 400 -400
5 4,733 -4,733
6 3,076 -3,076
1 653,500 .-653,500
2 5,254 -5,254
3 1,734 1,734
4 4 .
5 2,806 +2,806
6 6,804,712 3,972,097 +2,832,615
5 1 66,559 63,045 +3,514



KEEK

DAY
NUVBER

N
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C?ES3

HIiCEITTi
(+)

74j 749

6,500

7,568

165

8,637,127

PAYMENTS
(-)

30,682

6,835
417
4,061

1,009
158,988

770
59,900
296
93,882

635

14,470

1,984

32,581
645,815

26,291
59,433
48,943

225,978

DIFFERENCE

( + OR-)

- 30, 68;
-6,835
+332
+2,439
-1,009
-151,420

-770
-59,900
-131
-93,882

-635

-14,470

-1,984

-32,581
' -645,815

-26,291
-59,433
-48,943

-225,978

4,166,095 +4,471,032
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roVEaBER

RECEIPTS

(+)

7,05¢c

114
1,012

5,117

7,971,720

53,884

1974

PAYMENTS

(-)

48,226
2,133

36,090
59,374
126,124

1,665
1,572
4,556
3,343
1,188
78,701

21,595

41,081
708

569,357
39,322

23,722 '

4,200
20,897
10,783

DIFFERENCE
(+XR-)

-41,174
-2,019
+1,012
-36,090
-59,374
-126,124

-1,665
-1,572
-4,556
+1,769
-1,188
-78,701

-21,595

-41,081
-7108

-569,357
-39,322

-23,722
-4,200

. -20,897
-10,783

286,989 +7,684,731

16,2&0
3,888,128

-16,280

-3,834,244
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DE C-E M3 SR 1974

DAY RECEIPTS PAYMENTS DIFFERENCE
WEEK " numper (+) () (+ ®R-)
1 - 3,765 -3,765
2 600 10,251 -9,651
3 1,452 117,031  -115,579
1 4 - 3,088 -3,088
5 - 13,740  -13,740
6 - 320 —320
1 -
2 90,326 -90,326
3 2,241 35,821  -33,380
2 4 - - -
5 1,212 870 +342
6
1 - 17,212 -17,212
2 - 32,613 -32613
3 2,026 677 +1,349
3 4 - 8,632 - -8,632
5 599,162 -599,162
6
1 - 6,436 -6,436
2 - 17,953  -17,953
. 42,746  -42,736
4 4 - - -
5 - 1,843 -1,843
6 - 4,250 -4,250
5 - 1,654 -1,654
7,420,790 4,862,469 +2,558,321



165

JUUiS! 1976
DAY RECEIPTS PAYMENTS D FrLRKNGE
KEEK  NJUVBER (+) ) ( + CR-)
1 551 107,661 -107,110
2 12,577 -12,577
1 4 17,534 -17,534
5 15,515 -15,515
e 244 -244
1 17,558 -17,558
2 10,297 -10,297
*>
2 4 129,390 -129,390
5 1,013 44,715 -43,702
6 10,566 -10,566
1 1,892 -1,892
2 8,316 -3,316
3 342 1,291 — 949
3 8 6,428 -5,570
5 _
6 - 4,025 -4,025
I - 10,499 -10,499
2 - 12,546 -12,546
3 - 788,492 -788,492
4 4 - 1,531 - -1,531
5 - - -
6 - 147,485 -147,485
5 1 362,075 -362,075

2 9,085,561 5,202,784 +3,872,777
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PEBRUARY
RECHPTS

(>

918

1,695

649
18,804

12,171,408

1976
PAYMENTS

(-)
2,480
163,535

317
107,058

5,455
15,685

40
1,270
146,323
105,621

22,154

21,426
705
11,383
1,372
1,020

9,538
6,336

1,061,298
16,490
330,841

81,394

difference

(+R-)
—2,d30
-163,535
+601

-107,058
-3,760
-15,635

-40

1,270
-146,323
-105,621

-22,154

-19,269

-705
-11,383
-1,372
- 1,020

-9,538
-6,336

-1,061 r298
-16,490
-330,192

-62,590

6,791.815 +5.379.593
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K4 RCH 1976

DAY RECEIPTS PAYMENTS DIFFERENCE

WEEK  NUVBER (o> (-) (+ R-)
1 - 2,968 - 2,968

2 — 115 -115

3 858 10,480 -9,622

1 4 - 119,895 -119,895
5 - 80,283 -80,283

6 - 8,916 -8,916

1 1,591 19,216 -17,625

2 120 -120

3 . 88887 -88,887

2 4 - 167,843 -167,843
5 - 1,123 -1,123

6 - 9,909 -9,909

1 n 682 -682

2 - 2,361 -2,361

3 - 146,249  -146,249

3 4 - 1,015 -1,015
5 - 5,030 -5,030

6 - 8,979 -8,979

1 - 2,946 -2,946

2 - 5,990 -5,990

3 - 38,836  -38,836

4 4 - 915,650 -915,650
5 - 456,211 -456,211

6 - 11,075 -11,075

- 15,728  -15,728

5 - 1,370 -1,370
3 10,498,436 5,962,901 +4,535,535
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APRIL 1976

DAY RECHPT PAYMENTS OFERENCE
WEEK NJ>X&EB (#) (-) (+dR-)
1 e 460 -75
2 - 3,157 -3,157
3 - 11,948  -11,948
1 4 - 52,041  -52,041
5 = 108,981 -108,981
6 "' 380 -380
I - 2,000 -2,000
2 - 206 -206
3 - 12,773 -12,773
2 4 - 12,214 -12,214
5 - 255,625 -255,625
6 - 248 -248
1 829 16,287 -15,458
2 - - -
3 « - -
3 4 - - -
5 — 72,487 -72,487
6 - 22,612 -22,612
1 - 962,776 -962,776
2 - 3,721 r -3,721
3 - 1,839 -1,839
4 4 : 7,715 7,715
5 - 85,648 - 85,648
6 229 45,590 -45,361
5 1 - 28,551 -28,551
2 10,310,262 6,211,494 +4,092,768
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MAY 1976
DAY RECEIPTS
WEEK  NUVBER (¢)
1 -
2 -
3 _
1 4 -
5 -
6 923
1 -
2 -
3 -
2 4 -
5 -
6 2,000
1 -
5 _
3 -
3 4 -
5 _
6 3,912
1 -
o)
3 _
4 4 -
5 -
6 5,358
5 1 i

9,779,941

PAYMENTS
(-)

2,000

20,301
18,661
7,132
167,533
3,363

12,567
21,208

243,077
860

290,447
1,210

12,339
6,222
—1 .

147
6,160

1,727

4,677

801,900
7,332
334,695
92,368

16,557

DIFFERENCE
(+ OR-)

-2,000
-20,301
-18,661
-7,132

-167,533
-2,440

-12,567
-21,208

-243,077
—860
-290,447
+790

-12,339
-6,222

-147
-6,160
-2,185

’ -4,677

-801,900
-7,332

-334,695
-87,010

-16,557

5,175,305+4,604,636
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RECEIPTS

(O

9,508,336

1976

PAYMENTS
(-)

2,500
11,680
28,480
23,233

9,992

107,959

89,564
4,734
1,560
7,672

19,015

25,221

6,334

15,021

555
12,763
5,576

2,127

733,278
316,312

5,863,494

147,624

DIFFERENCE
(+ ®R-)

- 2,500
-11,680
-27,413
-23,233

-9,992

-107,959

-89,564
-4,734
- 1,560
-7,672

-19,0l15

- 25,221

-6,334
-15,021
-555
-12,763
-5,576

- -2,127

+2,900
-733,278
-316,312

+3,644,842

-147,624
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12
13
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17
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25
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AP P ENPI

AKMUATMVE BAANES

JANUARY

-80

568

-160,982
-253,115
-256,592
-274,187
-293,936
-365,376
-367,956
-397,380

-407,063
440,243
440,474
-472,998
-448,843

-526,791
-549,316

- 566,988
-893,885
-906,586
-907,913
-963,448

-987,825
-993,556

+1,636,745

FEBRUARY

-692

- 2,202
-34,190
-45,617
-53,104
-53,104

-116,991
- 118,220

-123,265
-129,871

-130,771
-135,212
-132,1*3
-135,351
-135,351

-550,095
-510,336

- 510,640
-511,323
-512,359
-802,342

-803,955

+1,053,238

7TI
1974

MARCH

-2,572
+725
-284

-19,423
-16,623
- 21,900
- 22,700
-25,857
-25,857
-21,425

-22,765

-93,765
-100,660
- 104,660
- 220,566
223,958
273,953
276,117
276,117
-571,564
-572,472
-571,997

-657,704
-883,334
-890,201
+523,603

APRIL

-425
-30,825
-117,782
- 120,382
-123,773
-123,773
- 200,170
-199,770

-275,927

-275,927
-275,927
-275,927
-275,927
-231,093
-281,914
- 286,514
-289,879

~.-290,564

-570,564

-570,564
-621,316

-647,916
-649,722

-1,043,372

+879,785
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CUHKULATIVE  BALANCES 1974

HAY

-1,364
-6,109
-10,663
-14,324
- 118,878
-118,878
-119,578
- 120,676
- 120,676

-120,676

-139,968
-141,165
-141,165
-141,165
-142,547
-142,984
-145,219
- 165,841

-167,055
-477,286

-476,808
- 478,808
-480,165
-480,165
-743,382

- 51,046

JUNE

-9,644
-11933
-11,933
-11,933

100,327
102,447
248,450
-253,550
-335,152
-335,697
-337,233
-338,416
-334,.596
-334,596
-332,189
-349,320
765,457
-765,457
-768,125
-771,203
-772,629
+4,589,224
+4,555,585
+1,812,471

JULY

-73,308
-73,308
-73,308
-77,708
-79,798
-100,755

-105,637
- 101,885

- 110,285

-223,635
-223,635
226,776
242,867
242,967
244,547
247,424
247,424
247,674
-375,754
-376,441
773,636
-1,012,636
-1,012,636
+1,433,551

+1,438,551
+1,439,260

AUGUST

-5,860
-7,460

- 8,660
-8,660
-8,660

- 96,884
—96,884
-102,284
-102,284
-102,709
-133,589
-140,309
-140,309
-150,645

-150,645
- 156,104

- 186,721
-180,136

- 184,876
-187,550
-137,950
r—707,237
-719,917
-742,943
-955,593
+2,029,186
+2,093,459
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Qb lUCaTIVE HLzKCLd 1974

SEPTEMBER OCTOBER

-9,772 - 30,682
-19,730 -37,517
-23,730 -37,183

-131,166 -35,746
-134,886 -36,755
-138,746 -138,175
-167,288 -188,945
- 167,288 -248,845
-239,588 -248,976
-102,709 -342,858
-242,150 -343,593
-245,450 -343,593
-245,450 -358,063
-245,450 -358,063
-251,450 -360,047
- 251,850 -360,047
-256,583 -360,047
- 260,659 -360,047
-914,159 -392,628

-919,413 -1,038,443
-921r147 -1,038,443
-921,147 -1,065,734
-918,341 -1,125,167
*1,914,274 ' -1,174,110
+1,917,788 -1,400,038
- +3,070,944

"O7143ER

- 41,276
-43,195
42,183
-78,373
-137,647
-263,871
-265,536
267,103
272,554
270,785
271,973
-350,675
372,269
-372,269
-413,350
-414,058
-933,415
-1,022,737
-1,046,509
-1,050,709
1,071,606
-1,082,389
-1,032,389
+6,602,342
+6,596,062
+2,751,818

DECEVBER

-3,765
-13,416
-128,995
-232,083
245,820
-246,140
-246,140
-336,466

- 369,846
-369,846
-369,504
-369,504
-386,716
-419,329
-417,980
-426,612
1,025,774
1,025,774
1,032,210
-1,050,163
1,092,899
1,092,899
1,094,472
1,098,992
-1,100,646
+1,457,675
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CUJOBJILATIVE BALANCES

JANUARY

-107,110
-119,687
-119,687
-137,221
-148,736
-143,980
-166,538

-176,835
-176,835
-306,225
-349,927
-360,493
-362,385
-370,701
-381,650
-387,220
-387,220

-391,245

-401,744

-414,290
-1,202,782
-1,204,313
-1,204,313
1,351,398
-1,713,473
+2,159,304

174

FEBRUARY

-2,450
-166,015
-165,414
272,472
276,232
-291,917
-291,917

-293,227
-439,550
545,171
545,171
-567,325
536,594
586,594
587,299
- 298,682
- 600,054
-601,074
-610,612
616,948
-616,948

-1,678,246

-1,694,736

-2,024,928

-2,087,518

+3,292,075

1976

KAECH

- 2,968
-3,083
-12,705
-132,600
-212,883
-221,799
-239,424
-239,564
-328,451
-496,294

-497,417
-507,326

-508,008
-510,369
- 656,618
-637,633
-662,663
- 671,642
674,588
- 680,578
719,414
-1,635,064
-2,091,275
-2,102,350
-2,118,078
-2,119,448
+2,416,087

APHIL

-75
-3,232
-15,180

- 67,221
-176,202
-176,582
178,532
-178,788
-191,561
203,775
-459,402
-459,650
-475,108
-475,108
-475,103
-475,108
-547,597
570,209
-1,532,985
-1,536,706
-1,538,545
«*1,546,260
-1,631,908
-1,677,269
-1,705,820
+2,386,948
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CUKKULATIVE BALAI'CSo

MAY

—21000
- 22,301
~40,962
_43,094
-215,627
218,067
-230,634
. 251,842
-494,919
_495,779
. 786,226
785,436
-797,875
-804,097

-804,097
-804,244

- 810,404
-808,219

- 812,896

-812,896
-1,614,796
- 1,622,128
-1,956,823
-2,043,843
- 2,060,400
+2,544,236

175

JUNE

- 2,500

- 14,180
-41,593
- 64,826
- 74,818
-182,777
-272,341
-277,075
-278,635
-886,307
-305,322
-330,543
-336,877
-336,877

-351,898
-352,453
-365,216
-370,792
-372,919
-370,019
-1,103,297
-1,419,609
-1,419,609
+2,225,233
+2,077,609

CONT...D/ 1976



MONTHLY

MONTH

JANUARY

FEBRUARY
MARCH
APRIL

MAT

JIBBE
JULY

AUGUST

OCTOBER

APPENDIX

6 AhES

1974

4,725,690

3,757,079
3,986,665

4,301,820

5,530,512
5,502,485
6,338,437
7,904,403
8,217,807
7,353,251
7,469,978
7,654,599

VIl

PICUR E s

1976

11,655,610
9,931,865
11,042,059
9,463,459
8,352,479
9,922,773
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STRATEGY 1
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MONTHLY
STRATEGY

0]
500,000

1,000,000
11

I
11

1,500,000
1t

n

n

2,000,000
e 11

APPENDIX

WEEKLY
STRATEGY

0
100,000

0
100,000
200,000
400,000

-100,000
0

+200,000

400,000
0]

400,000

NET
TOTAL
COSTS

24,922
61,111
98,724
97,985
101,753
109,662

135,725
133,154
138,375

148,063
164,152

185,814

I X

MINIMUM
OVERDRAFT

-1,400,088
-900,088
-814,063
-675,434
-575,434
-414,063

-914,063
-814,063
-575,434
-414,063
-814,063

-414,,63

DAYS
*ON

286

235
107

206

235

235

MAXIMUM
CASH

our

-1,400,088
-900,088
-400,088
-400,088
-400,038
-400,088

0]

0]

DAYS
CASH

286

© © RRRRG

o
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STRATEGY 1

© 0N o g w0 DN

=
(@)

N}

14

16
17

MONTHLY
STRATEGY

0]
500,000

1,000,000
IT

11

fl

1,500,000
tr

ft

11

2,000,000
o
ft
»1
2,200,000 i.
11

11

WEEKLY
STRATEGY

0]
100,000
0]
100,000
200,000
400,000
-100,000
0]
200,000
400,000
0]
400,000
200,000
500,000
0]
200,000
400,000

NET TOTAL
COSsTS

20,013
40,119
58,071
57,902
59,634
62,282
76,209
74,107
76,596
80,095
92,301
98,153
94,177
100,752
98,852
101,797
103,311

MINIMUM

DAYS CH

MAXIMUM

OVERDRAFT  OVERDRAFT  CASH OUT

-2,119,448
-1,619,448
-1,430,708
-1,330,708
-1,230,708

-1,119,448
-1,530,708
-1,430,708
-1,230,708
-1,030,708
-1,430,708
-1,030,708
-1,230,708

-930,700
-1,430,708
-1,230,708
-1,030,708

148
97
130
73
50
30
148

AR R EBE B &R

-2,119,448
-1,619,448
-1,119,448
-1,119,448
-1,119,448
-1,119,448
— 719,448
-619,448
-619,440
-619,448
-119,448
-119,440
-119,448
-119,448

'0

0]

0

DAYS CASH
oJr

140
63
29
29
29
29

coowowmo o NRRNR

€LT



APPENDIX

X

1974 MONTHLY WEEKLY  MINIMUM DAYS ON MAXIMUM DAYS CASH OPPORTUNITY OVERDRAFT DEPOSIT NET TOT,
STRATEGY STRATEGY CURRENT CURRENT  CASH OUT out INTEREST INTEREST CO..T
JANUARY 0 1 0 -993*556 24 -993,556 24 2,945 2,945
FEBRUARY 0 0 -803,955 22 -803,955 22 1,059 1,C59
MARCH 0 0 -890,201 24 -890,201 24 1,634 1,634
APRIL 0 0 *¢1,043,372 24  -1,043,372 24 1,068 1,068
MAY 0 0 -743,382 26 -743,382 26 1,316 1,316
JUNE 0 0 -772,629 21 -772,629 2 1,822 1,822
JUIA* 0 0 -1,012,636 23 -1,012,636 23 1,674 1,674
AUGUST 0] 0] -955,593 25 -955,593 25 1,367 1,367
SEPTEMBER 0 0 -918,341 24 -918,341 24 2,016 2,016
OCTOBER 0 0 -1,400,088 25 -1,400,080 25 - 2,868 - 2,858
NOVEIVBER 0 0 -1,082,389 23 -1,082,389 23 - 2,804 - 2,804
DECEVBER . 0 0 -1,100,646 25 -1,100,646 25 - 3,549 3,549
TOTAL 0 0 -1t400,038 286 -1,400,080 286 - 24,922 - 24,922



1974 MONTHLY WEEKLY MINIMUM DAYS ON MAXIMUM  DAYS CASH OPPORTUNITY OVERDRAFT DEPOSIT NET TOT

STRATEGY  STRATEGY CURRENT 0/D  C\SH QUT CASH QUT cosT INTEREST INTEREST COSTS
JANUARY 500,000 100,000 -493,556 9 -493,556 9 5,417 640 906 5,151
FEBRUARY 1t 11 -303,955¢ 7 -303,955 7 5,417 354 1,284 4,487
MARCH f1 of -514,084 6 -390,201 6 5,417 461 1,232 4,646
APRIL n n «*543 372 6 -543,372 6 5,417 401 1,052 4,856
MAY n Yt 243,332 1 -243,382 1 5,417 424 940 4,901
JURE n n -327,041 5 -272,629 5 5,417 440 855 5,002
JULY n n 665,212 5 612,636 3 5,417 511 1,205 4,723
AUGUST n 19 675,434 4 -455,593 4 5,417 505 1,351 4,661
SEPTEMBER -t »V -560,488 5 418,341 5 5,417 712 1,107 5,022
OCTOBER n n -900,088 6 -900,088 6 5,417 1,021 835 5,603
NOVEVBER 11 n -582,389 7 -532,309 7 5,417 1,049 671 5,795
DECEVBER 1 n -656,270 9 -600,646 9 5,417 1,517 670 6,264
ANNUAL 500,000 100,000 -900,088 66 -900,088 66 65,004 8,215 12,103 61,111



1974 MONTHY  WEEKLY MNMUM DAYS  MWAUUM o cag OPPORT. OVERDRAFT DEPOSIT — NET TOTAL
STRATEGY STRATEGY CURRENT ON O/D CASH OUT our OOST  INTEREST  INTEREST  COSTS

JANUARY 1,000,000 0  -426,568 19 0 0 10,833 1,040 2,114 9,759
FEBRUARY 1 0  -375,428 18 0 0 10,833 509 3,700 7,642
MARCH «t >t 614,084 20 0 0 10,833 923 4,158 7,590
APRIL ft t9  .303,650 20 -43,374 1 10,833 837 3,798 7,872
MAY 1 11 .334,946 21 0 0 10,833 540 4,137 7,236
JUNE ti 1 427,041 17 0 0 t0,833 652 3,123 8,362
JULY 1v f1  .765,212 19 -12,636 2 10,833 899 3,979 7,753
AUGUST 1 1 568,807 2 0 0 10,833 652 4,119 7,366
SEPTEMBER v 11 657,682 20 0 0 10,033 953 3,832 7,954
OCTOBER n 11 .814,063 21 -400,088 6 10,833 1,632 3,600 8,865
NOBVER 11 1 672,062 18 -82,389 6 10,833 1,132 2,909 9,056
DECEVBER «t 11 656,270 21  -100,646 6 10,833 1,187 2,759 9,261
ANNUAL 1,000,000 0O  -814,063 235  -400,088 21 129,996 10,956 42,228 98,724



1974 MONTHLY WEEKLY MINIMUM  DAYS ON MAXIMUM LAYS CASH OPPORT. OVERDRAFT DEPOSIT NET TOTAL

STRATEGY STRATEGY  CURRENT 0/D CASH OUT our COST  INTEREST  INTEREST  cosT
JANUARY 1,000,000 100,000 -326,168 10 0 0 10,833 313 2,705 8,441
FEBRUARY ff rt -275,428 5 0 0 10,833 234 2,354 8,713
MARCH 1 to -514,084 12 0 0 10,833 374 3,691 7,516
APRIL ff 99 -340,157 12 -43,372 1 10,833 350 3,652 7,531
MAY 11 1 -234,946 5 0 0 10,833 310 4,165 6,978
JUNE 11 11 -327,041 9 0 0 10,833 314 2,539 0, i>08
JULY 11 99 _665,212 5 -12,636 2 10,833 507 3,593 7,747
AUGUST °1 1 -675,434 4 0 0 10,833 483 3,853 7,463
SEPTEMBER 91 99 -560,480 9 0 0 10,833 653 2,948 0,538
OCTOBER 11 11 -500,088 10  -400,088 6 10,833 836 2,963 8,756
NOVENVBER 1e H -572,062 9 -82,389 6 10,833 393 2,415 8,811
DECEMBER 1t 91 -656,270 17 -100,646 6 10,833 459 2,409 8,883

ANNUAL 1,000,000 100,000 -675.434 107  -400.038 2L 129,996 _a g7 |_ m.Jfci2p7.. 97.985

\

el



1974 MONTHLY WEEKLY MINIMUM DAYS MAXIMUM DAYS  OPPORT. OVERDRAFT DEPOSIT ~ NET TOTAL

STRATEGY  STRATEGY  CURRENT N CASH CASH  COST INTEREST INTEREST  COST
0/D our ouTr
JANUARY 1,500,000 400,000  -26,568 1 0 0 16,250 14 3,690 12,574
FEBRUARY  °l n +24,574 0 0 0 16,250 0 3,920 12,330
MARCH n n -214,084 1 0 0 16,250 107 4,340 12,017
APRIL n 1 +6,350 0 0 0 16,250 0 4,035 12,165
MAY n +65,054 0 0 0 16,250 0 5,C60 11,190
JUNE 1 it -27,041 2 0 0 16,250 28 3,648 12,630
JULY n n -365,212 1 0 0 16,250 201 4,352 12,099
AUGUST 1 « -162,807 3 0 0 16,250 150 4,52* 11,873
SEPTEMBER  e- n -259,988 5 0 0 16,250 257 4,319 12,133
OCTOBER n tt 414,063 5 0 0 16,250 274 4,013 12,511
NOVEVBER 1 N -272,062 2 0 0 16,250 136 3,163 13,218
DECEVBER u AuE -256,270 2 0 0 16,250 127 3,138 13,239
ANNUAL 1,500,000 400,000 -414,063 2 0 0 195,000 1,294 48,260 148,034



1974 MONTHLY WEEKLY MINIMUM DAYS NMAXIMUWM DAYS OPPORT. OVERDRAFT DEPOSIT NET TOTAL

STRATEGY STRATEGY  CURRENT N CASH CASH  OOST INTEREST INTEREST  COST
o/D our our

JANUARY 1,500,000 200,000 -226,568 6 0 0 16,250 254 4,377 12,127
FEBRUARY 1t fe -175,428 4 0 0 16,250 130 5,217 11,163
MARCH 4 1 407,117 5 0 0 16,250 301 5,590 10,961
APRIL il 1 -160,170 6 0 0 16,250 56 5,062 11,244
NVAY 1n ti -134,946 5 0 0 16,250 36 5,245 11,041
JUKE 1f tf 227,041 2 0 0 16,250 113 4,400 11,963
JULY i n -565,212 3 0 0 16,250 400 5,22H 11,422
AUGLST 1 i- 575.434 3 0 0 16,250 431 6,484 10,197
SEPTEMBER od if -460,488 5 0 16,250 458 5,052 11,656
OCTOBER n 1 -400,083 3 0 16,250 410 4,927 11,733
NOVENVBER il o _446,670 3 0 0 16,250 241 4,036 12,455
DECEVBER |- 1n -556,270 8 0 0 16,250 262 4,099 12,413
ANNUAL 1,500,000 200,000 -575,434 58 0 0 195,000 3,092 59,717 138,375



1974  MONTHLY
STRATEGY

JANUARY 1,500,000

FEBRUARY 1f

MARCH 1
APRIL 1
MAY 1t
JUNE 1t
JuLY vo
AUGUST 1
SEFTEMBER 1t
OCTOBER 1
NOVEVBER U
DECEMBER  fV

ANNUAL 1,500,000

WEEKLY
STRATECY

0]

1t

11

11

11

tt

11
11

11

11

11

11

0]

MINIMUM
CURRENT

-426,578
-375,424
-607,217
-359,158
-334,946

-427,041
-764,962

-770,717
-660,488
-814,063
-672,062
-658,270

-314,063

DAYS
CN
o/D

19
18

20
20
21

17

19
21

20
21
18
- 2

235

MAXIMUM  DAYS

OPPORT. OVERDRAFT DEPOSIT

CASH  CASH  COsT

0000000000008‘

aur

O OO O o O @ o o

o ©o

o

16,250
16,250
16,250
16,250
16,250
16,250

16,250
16,250

16,250
16,250
16,250
16,250

195,000

INTEREST INTEREST

1,040 4,340
509 6,167
923 6,461
708 6,204
540 6,417
652 6,060
718 6,317
652 6,411
953 6,162

1,342 5,929
563 4,998

1,064 5,044

9,664 71,510

NET TOTAL
cosT

11,950
10,592
10,712
10,754
10,373
10,842
10,651
10,491

11,041
11,663

11,815
12,270

133,154



1974

JANUARY 1,500,000

FEBRUARY
MARCH
APRIL
MAY

JUNE
JULY
AUGUST
SEPTEVBER
OCTOBER
NOVEVBER
DECEVBER

ANNUAL

MONTHLY
STRATEGY

tf
11
te
11
99
ie
99
11

11

1,500,000

WEEKLY
STRATEGY

-100,000

»
»i
11
11
99
11
99
99
n
99
n

-100,000

MINIMUM
CURRENT

526,578
-475,426
-707,217
-459,158
-434,926
-527,041
-864,962
-870,717
-770,488
-914,063
772,062
-758,270

-914,063

DAYS
ON
o/D

24
22
24
24
26
21
23
25
24
25
23
25

286

MAXIMUM DAYS

OPPORT.

:
:
:

000000000008

OOOOOOOOO&

o

16,250
16,250
16,250
16,250
16,250
16,250
16,250
16,250
16,250
16,250
16,250
16,250

195,000

OVERDRAFT DEPOSIT

INTEREST

1,790
1,228
1,673
1,458
1,290
1,402
1,468
1,402
1,552
2,092
1,313
1,525

13,193

INTEREST

5,842
6,667
6,961
6,704

6,917
6,560
6,017
6,911
6,618
6,429
5,498
5,544

77,468

NET TOTAL
CosT

12,198
10,011
10,962
11,004

10,623
11,290

10,901
10,741
11,184
11,913
12,065
12,231

135,725



1974

JANUARY
PEBKUAKY
MARCH
APRIL

MAY

JUNE

JULY
AUGUST
SEPTEMBER
OCTOBER

ANNUAJI

MONTHLY
STRATEGY

1,000,000
f9

11
et
V9
11
11
ei
11
11
99
11

1,000,000

WEEKLY
STRATEGY

400,000

1»
99
11
®i
11

11
99

»i

400,000

MINIMUM
CEKHENT

-26,568
+24,574
-214,084
-45,372
+65,054
-27,041
-365,212
-375,434
-259,988
-414,063
-272,062
-356,270

-414,063

DAYS
N
0/D

0 N 00 0O W W NO B B O

8

MAXIMUM
CASH

DAYS
COSsT

10,333
10,833
10,833
10,833
10,833
10,833

10,833
10,833
10,833
10,833
10,033
10,833

CDCDCDOOI\)OOHOOOE%

21 129,996

OPPORT.

OVERDRAFT DEPOSIT NET TOTAL

INTEREST

14

107

28

219
198

257
274
239

1,651

INTEREST

1,296
1,856
2,311
1,951
2,307
1,571
2,120
2,295
2,030
1,487
1,383
1,378

22,185

COSsT

9,551
8,977
8,629
8,893
8,526
9,290
8,932
8,736
9,060
9,620
9, £80
9,759

109,662



“ 1974

JANUARY
February
march
APRIL
MAY

jure
JULY
AUGUST

SEPTEVBER
CCTOBER

NOVEIVBER
DECEVBER

ANNUAL

MONTHLY
STRATEGY

1,000,000
11

n
11
1f

11
11
n

11
1«

11

11

1,000,000

WEEKLY
STRATEGY

200,000
t1

«t
11
i»
n
n

200,000

MINIMUM
CURRENT
226,168
-175,428
414,084
240,157
134,946
-227,041
565,212
575,434

-460,488
-400,088

-472,062
-556,270

-575,434

DAYS ON MAXIMUM

o
‘O(I)OOU'IOOOOI\)U'IG)U‘I#O’@

g

CASH autr

400,088

82,389
100,646

-400,088

DAYS

OOOOONOOHOOOE%

21

OPPORT
cosT

19,833
10,833
10,833
10,833
10,833
10,833
10,833
10,833

10,833
10,833

10,833
10,833

129,996

OVERDRAFT DEPOSIT NET TOTAL

INTEREST

254
131
313
214
147
257
424
431

450
567

339
427

3,962

INTEREST

2,206
2,886
3,232
2,862
3,251
2,256
3,258
3,225

2,548
2,390

2,061
2,030

32,205

CosT

8,081
8,078
7,914
8,185
7,729
8,834
7,999
0,039

8,743
9,010

9,111
9,230

101,753

89T



1974 MONTHLY
STRATEGY

JANUARY 2,000,000
FEBRUARY

MARCH »'
APRIL *
MAY *
JUNE

JULY
AUGUST oo

SEPTEVMBER "»
OCTOBER »'
NOVEVBER *
DECEMBER »e

ANNUAL 2,000,000

WEEKLY
STRATEGY

MINIMUM
CURRENT

-426,578
-375,425
-607,217
-359,158
-334,946
-427,041

-7G4,96»
-770,717
-660,488
-814,063
672,062
-658,270

-814,063

DAYS vVAXIMUM  DAYS

H
0/D
19
18
20
20
21

17
19
21

20
21
10
21

235

OPPORT.

CASH CASH  COosT

our aur
0] 0]
0] 0]
0 0
0 0]
0 0]
0 0]
0] 0]
0 0]
0] 0]
0 0]
0] 0]
0 0
0 0]

21,666
21,666
21,666
21,666
21,666
21,666
21,666
21,666
21,666
21,666
21,666
21,666

260,000

OVERDRAFT DEPOSIT

INTEREST

1,040
509
923
708
540
652
718
652
953

1,342
563

1,064

9,664

INTEREST

8,342
9,167
9,461
9,204
9,417
9,060
9,317
9,411
7,162
8,929
7,998
8,044

105,512

NET TOTAL
COosT

14,364
13,008
13,128
13,170
12,789
13,250
13,067
12,907
15,457
14,079
14,231
14,686

164,152



1974 MONTHLY
STRATEGY

WEEKLY MINIMUM
strategy CURRENT

JANUARY 2,000,000 400,000 -26568

FEBRUARY ff
IMARCH rf

APRIL 1
VAY 11
JUNE «i
JULY 1
August 1
SEPTEMBER  fi

OCTOBER 11
NOVEMBER 11
DECEVBER 1

1 +24,574
1V -214,084
1 +6,350
1 +65,054
1 -27,041
»t -365,212
1 -162,807
n -259,988
1n -414,063
tt -272,062
n -256,270

ANNUAL 2,000,000 400,000 -414,063

N\

pays MAXIMM - pays

ON
0/D

N N OO W Rk NO O R O

R

OPPORT.

CASH CASH COST

=
=

O O O OO0 OO0 O o o o o

O O O OO0 ©Oo o o o o o

o

21,666
21,666
21,666
21,666
21,666
21,666
21,666
21,666
21,666
21,666
21,666
21,666

259,992

OVERDRAFT
INTEREST

14

107

28
201
150
257 °
274
136
127

1,294

DEPOSIT
INTEREST

6,246
6,502
6,764
6,425
7,400
5,988
6,692
6,867
5,319
6,353
5,508
5,408

75,472

NET TOTAL
CosT

15,434
15,164
15,009
15,241
14,266
15,706
15,175

14,949
16,604

15,597
16,294
16,385

105,814



1976 MONTHLY WEEKLY MINIMUM DAYS NMAXIMUM DAYS OPPORT. OVERDRAFT DEPOSIT  NET TOTAL

STRATEGY  STRATEGY CURRENT N CASH CASH  COST INTEREST INTEREST  COST
0/D our our

JANUARY 1,000,000 200,000 -760,153 7 -713,473 5 10,833 1.245 2,615 9,463
FEBRUARY f1 fo -1,223,854 10 -1,087,518 4 1Q,833 1,017 1,806 10,044
MARCH n 1 -1,230,708 10 -1,119,448 5 10,833 1,491 2,099 10,225
APRIL n 1 873,335 9  -705,820 7 10,833 1,174 2,034 9,973
KAY n <t -1,060,400 11 -1,060,400 5 10,833 1,536 1,687 10,682
JUNE 1 = 848,817 3  -419,609 3 10,933 ' 852 2,438 9,247
SEMI-
ANNUAL  1.000,000 200,000 -1,230.708 oo -1,119.440 29 64.990 7,315 12,679 _ .59,634..
JANUARY 1,000,000 400,000 -713,473 5 -713,473 5 10,833 613 1,505 9,941
FEBRUARY 1 1 -1,087,518 4 -1,087,518 4 10,833 871 1,086 10,618
MARCH n -1 -1,119,448 5 -1,119,448 5 10,833 1,266 1,266 10,833
APRIL D 11. -705,820 7 -705,820 7 10,833 1,080 1,576 10,337
MAY 11 ft -1*060,400 5 -1,060,400 5 10,833 1,283 1,137 10,979
JUNE 11 g 648,817 4 419,609 3 10,833 236 1,495 9,574

1,000,000 400,000 -1,119,448 30 -1,119,448 29 64,990 5,349 0,065 62,232



1976 MONTHLY WEEKLY MINIMUM  DAYS  MAXIMUM DAYS OPPORT. OVERDRAFT DEPOSIT  NET TOTAL

STRATEGY STRATEGY  OURRENT QN CASH CASH COST INTEREST INTEREST  COST
0/D out our

JANUARY 1,500,000 -100,000 -1,060,153 25 -31% 473 1 16,250 2,163 6371 12,042
FEBRUARY 1 1 -1,523,854 25 -687,518 4 16,250 2,343 5,735 12,858
MARCH to te -1,530,708 26 -719,448 5 16,250 2,094 5,803 12,541
APRIL te tt -1,173,335 24 -305,820 7 16,250 2,519 5,013 13,756
MAY 1 e -1,335,624 25 -660,400 5 16,250 2,695 5,340 13,605
JUNE °t 1 -1,148,817 23 -19,609 2 16,250 1,503 6,351 11,407
SEMI-
ANNUAL  1.500.000 -100.000 -1.530.708 148 -719.448 24 97.500 13.322 34,613  76.209
JANUARY 1,500,000 0 -960,153 21  -213,473 1 16,250 1,285 5,871 11,664
FEBRUARY « 1e -1,423,854 21 -587,518 4 16,250 1,593 5,235 12,608
MARCH ty *l  _ 1,430,708 22 -619,448 5 16,250 1,344 5,303 12,291
AFRIL n Ve -1,073,335 20 -205,820 7 16,250 1,982 5,200 13,032
MAY n 11 1235624 21 -560,400 5 16,250 1,945 4,840 13,355
JUNE 1 b -1,0¢8,817 19 0 0 16,250 758 5851 11,157
SEMI-
ANNUAL 1. 500,000 -400J000  -1,43.0,708 124 -619.448 2 31 M 8.907 32.300 74.107



1976  MONTHLY WEEKLY MINIMUM  DAYS MAXIMUM DAYS  OPPORT. OVERDRAFT  DEPOSIT NET TOTAL

STRATEGY STRATEGY  CURRENT ON  CASH CASH  COST INTEREST  INTEREST ooSsT
o/D  OuUr cur

JANUARY O 0 -1,713,473 25 -1,713,473 25 0 2,923 0 2,923
FEBRUARY «1 te -2,087,518 25 -2,087,518 25 0 4,187 0 4,167
MARCH o1 t< -2,119,448 26 -2,119,448 26 0 4,660 0 4,660
APRIL 1 I« -1,705,820 24 -1,705,820 24 0 2,995 0 2,995
MAY n 19 -2,060,400 25 -2,060,400 25 0 4,021 0 4,021
jSuEI‘:/IaI tt u -1,419,609 23 -1,419,609 23 0 2,027 0 2,027
annual _ O 0 -2,119,440 \q -2.119.440 .140 O 20,813 0O . 20.813
JANUARY 1,000,000 0 -960,153 22 -713,473 5 10,833 1,621 3,115 9,339
FEBRUARY 1f n 1,423,854 22 -1,087,518 4 10,833 1,826 1,934 10,725
MARCH 1t 11 .1,430,708 23 -1,119,448 5 10,833 1,981 3,011 9,803
APRIL 11 f« 1073335 22 -705,820 7 10,833 2,033 2,720 10,146
MAY n 11 1,235,624 22 -1,060,400 5 10,833 1,709 2,645 9,897
JUNE ax te 1,048,817 20  -419,609 3 10,833 934 3,606 8,161
SEMI-

ANNUAL 1,000,000 0] -1,430,708 130 -1,119,448 29 64,998 10,104 17,031 58,071



JT

1976 MONTHLY WEEKLY MINIMUM DAYS MAXIMUM  DAYS OPPORT. OVERDRAFT DEPOSIT NET TOT

STRATEGY  STRATEGY  CURRENT N CASH  CASH COST INTEREST INTEREST  COST
o/D ouT ouTt

JANUARY 2,200,000 200,000 -760,153 5 0 0 23,833 750 7,884 16,699
FEBRUARY o' te -1,223,054 10 0 0 23,833 774 7,537 17,070
MARCH 1n u -1,230,703 10 0 0 23,833 847 7,587 17,093
APRIL 1 1 -073,335 9 0 0 23,833 1,069 7,046 17,056
MAY if ff -1,060,400 11 0 e 23,833 1,133 7,108 17,858
JUNE 1 1 -840,017 3 0 0 23,833 304 8,116 16,021

SEMI-
ANNUAL 2,200,000 200,000 -1,250,708 48 0 0 142,990 4,377 46,078 101.797



1976 MONTHLY WEEKLY MINIMUM DAYS MAXIMUM  DAYS OPPOHT. OVERDRAFT DEPOSIT NET TOT

STRATEGY STRATEGY  CURRENT N CASH  CASH COST INTEREST INTEREST COST
0/D our our
JANUARY 2,200,000 400,000 -560,153 0 0 23,833 455 7,257 17,031
FEBRUARY 1 1 -1,023,853 4 0 0 23,833 198 6,601 17,430
MARCH vv 1 -1,030,708 5 0 0 23,833 625 6,697 17,761
APRIL = tl -673,335 7 0 0 23,833 257 6,960 17,130
MAY n tf -860,400 5 0 0 23,833 607 6,196 18,244
JURE 11 11 -648,817 3 0 0 23,833 200 7,318 16,715
SEMI—
ANNUL 2.200.000 400,000 -1.030.708 29 0 0 142,998 .. 2.342 41.029 103.311
JANUARY 2,200,000 0 -960,153 21 0 0 23,833 1,212 9,055 15,990
FEBRUARY "« 1 -1,423,854 21 0 0 23,833 1,493 8,479 16,847
MARCH 1 n -1,430,708 22 0 0 23,833 1,144 0,586 16,391
APRIL u n -1,073,335 20 0 0 23,833 1,883 0,759 19,957
MAY 1 1 -1,235,624 20 0 0 23,853 1,545 8,007 17,291
JUNE fe t1 -1,048,817 19 0 0 23,833 663 9,020 15,476
SEMI-
ANNUAL 2.200.000 0 122 0 0 142.990 _ 7.9%Q. ... 51.906 -2M52.



1976 MONTHLY
STRATEGY
JANUARY 500,00
FEBRUARY 1
MARCH 11
APRIL 1l
MAY t«
JURE -
annual 500,000

JANUARY 1,000,000

FEBRUARY It
MARCH 11
APRIL -t
VAY 1f
JUNE n
ANNUAL 1,000,000

WEEKLY

STRATEGY

100,000
11

1
il
11
11

100,000

100,000
»

11
f1

11
1

100,000

MNMM  DAYS NMAXIMM
N CASH
oD aJr

CURRENT

1,231,473
1,587,518
1,619,448
1,205,820
1,560,400

-948,817

-1.619.448

-860,153
-1,323,854
-1,330,708

-973,335

-1,135,624

\ -948,817

-1,330.708

14
25
21
13
19

5

97

14
13
16
12
11

2

212 -

-1,313,473
-1,587,518
-1,619,448
-1,205,820
-1,560,400

-919,609

-1.619.448

-713,473

-1,087,518
-1,119,448

-7105,820

-1,060,400

-419,609

-1.119.448

DAYS
CASH
aur

5
16

15
9
15
3

C3

w o1 N o B~ oo

29

OFPORT.
COST

5,417
5,417
5,417
5,417
5,417
5,417

32.302

10,833
10,833
10,833
10,833
10,833
10,833

11198

OVERDRAFT DEPOSIT

INTEREST

1,481 809
1,085 585
2,496 667
1,943 717
2,529 669
1,506 776
11.040  4.292
1,319 3,101
1,218 2,475
2,103 2,552
1,194 2,803
1,805 1,989
1,305 3,120
8944 16,040

NET TOTAL

INTEREST  COST

6,089
6,717
7,246
6,643
7,277
6,147

.40.119

9,051
9,576
10,334
9,224

10,649
9,018

57.902



1976 IVONTHLY Y/EEXLY MNMM DAYS MMM DAYS  OPPORT. OVERDRAFT DEPOSIT KET TOT

STRATEGY  STRATEGY CURRENT N CASH CASH  COST INTEREST  INTEREST COST
0/D our our

JANUARY 2,000,000 200,000 -760,153 5 0 0 21,666 750 7,343 15,073
FEBRUARY te 1 1,223,854 10 87,518 2 21,666 871 6,604 15,933
MARCH 1 tl -1,230,708 10 119,448 4 21,666 956 6,712 15,910
APRIL 1 1f -873,335 9 0 0 21,666 1,069 6,909 15,826
VAY 11 11 -1,060,400 1 60,400 2 21,666 1,282 6,195 16,753
JUNE 1 1 -848,817 3 0 0 21,666 304 7,208 14,682
m 2.000.000 200.000 -1.230.708 48 -119.448 8 129.996 5232 41,051 94,177
JANUARY 2,000,000 900,000 -460,153 5 0 0 21,666 275 5906 16,035
FEBRUARY 1 1 -923,854 4 87,518 2 21,666 562 5216 17,012
VARCH 11 1 -930,708 4 119,448 4 21,666 642 5,343 16,965
APRIL 11 vi -573,335 7 0 0 21,666 7 5423 17,020
MVAY 1 u -760,400 5 60,400 2 21,666 721 4,851 17,536
JUNE 1 "t -548,817 3 0 0 21,666 340 5822 16,184
SEMF

ANNUAL  2,000.000 500.000  -930.708 28 119,440 8 129996 .., 32561 100.752



1976 MONTHLY WEEKLY MINIMUM DAYS MAXIMUM  DAYS OFPORT. OVERDRAFT DEPOSIT NET TOTAL

STRATEGY  STRATEGY CURRENT N CASH CASH COST INTEREST INTEREST  COST
0/D our our

JANUARY 2,000,000 0 -960,153 21 0 0 21,666 1,212 8,112 14,766
FEBRUARY » »1 _1,423,854 21 -87,518 2 21,666 1,493 7,596 15,563
MARCH 11 11 -1,430,708 22 -119,440 4 21,666 1,185 7,596 15,255
APRIL 1 < 1073335 20 0 0 21,666 1,910 6,737 16,039
MAY 1 1 1,235,624 20 -60,400 2 21,666 1,618 7,466 15,818
JUNE f1 11 _1,048,017 19 0 0 21,666 663 8,269 14,060
SEMI-
ANNUAL 2.000.000 0 -1,430.708 119 -119,448. 8 129.996 8.081 45,776. 92,301 .
JANUARY 2,000,000 400,000  -560,153 5 0 0 21,666 455 6,329 15,792
FEBRUARY 1m «t -1,023,853 4 -87,518 2 21,666 220 5,652 16,234
MARCH 1 n -1,030,708 5 -119,440 4 21,666 647 5,790 16,523
APRIL «i 1 -673.335 7 0 0 21,666 839 5,642 16,913
MAY n i« -860,400 5 -60,400 2 21,666 697 5,262 17,101
JUNE tl ]1 -648,817 3 0 0 21,666 200 6,276 15,590
seki-
ANNUAL 2.000.000 400.000 -1.030.708 P -119.448 8 129,996 1,108 34.951



1976

JANUARY 1,500,000

FEBRUARY
MARCH
APRIL
MAY

JUNE

SEMI-
ANNUAL

JANUARY 1,500,000

FEBRUARY
MARCH
APRIL
MAY

JUNE

SEMI-
ANNUAL

MONTHLY
STRATEGY

11

11

11

1,500,000

It

11

fi

11

11

1,500,000

WEEKLY
STRATEGY

200,000
11

11
11
1t

ff

200,000

400,000
vt

1
«»
1

»i

400,000

minimum

CURRENT

-760,153
-1,223,054
-1,230,708

-873,335
-1,060,400

-840,817

-1,230,700

-560,153
-1,023,854
-1,030,708

-673,335

-560,400

-648,817

-1,030,708

BAYS

N
0/D

10
10

w 0N o b~ o

29

MAXIMUM

our

-215,473
-587,518
-619,448
-205,820
-560,400

-619,448

-213,473
-587,518
-619,448
-205,820
-560,400

-619,448

DAYS

ocwm ~N G N R N oo ~o » pk

N

OPPORT.

16,250
16,250
16,250
16,250
16,250
16,250

97,500

16,250
16,250
16,250
16,250
16,250
16,250

97,500

OVERDRAFT DEPOSIT

INTEREST

1,026

974
1,304
1,147

1,433
304

6,188

496
372
830
962
930
200

3,789

INTEREST

4,960
4,311
4,571
4,505
3,845
4,900

27,092

\,064
3,400
3,488
3,344
2,958
3,940

21,194

NET TOTAL
cosT

12,316
12,913
12,983
12,892
13,838
11,654

76,596

12,681
13,222
13,592
13,068
14,222
12,510

80,095



