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ABSTRACT

OPTIMAL SHORT-TERM FINANCING/INVESTMENT DECISION UNDER
UNCERTAINTY

This thesis aims at developing a solution procedure to the fiyms'
short-term financing and investment decisions under uncertainty, In doing
this, realizing the fact that the decisions related to a specific function

of the firm have impacts on the others, an integrative approach is conducted.

First, different demand quantity forecasts, depending on the environ-
mental conditions the firm is operating, are generated for the current

planning period.

Secondly, utilising a spreadsheet cash budget model cash requirements
are determined as a result of collections, manpower, production, inventory,
purchasing and payments planning for each demand forecast separately. Then,

distributions of period cash requirements are obtained,

Thirdly, a linear programming model developed is used to obtain the
optimal solutions to five different short-term financing/investment decision

problems ranging from the most pessimistic to the most optimistic demand



forecasts representing the Management's attitude towards risk.
Opportunity costs and the optimality rangés of the cost coefficients
and resource constants for conducting sensitivity analysis are also

utilised as complementary parts of the optimal solutions.

Finally, the optimal solutions are interpreted in terms of
decisions, opportunity costs and optimality ranges and some guidelines

to Management are deducted.

In the study, the real-life data of a Turkish production firm

is used,
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OZET

BELIRSIZLIK ORTAMINDA OPTIMAL KISA VADELI FINANSMAN/YATIRIM

KARARI

Bu tez, firma]ar1n belirsizlik ortaminda verecegi kisa vadeli
finansman ve yatirim kararlari ig¢in bir cdzUm\?Elem dizisi gelistirmeyi
amaclamaktadir. Bunu yaparken, firmalarin belirli bir islevle ilgili
aldiklari kararlarin digerleri iizerinde de etkilerinin olmasi gercedinden

hareketle biitlinlestirici bir yaklasim izlenmistir.

Birinci asamada, planlama yapilacak donem icin firmanin icinde
bulundudu cevresel kosullara bagli olarak degisik talep tahminleri ¢i-

karilmaktadir.

Ikinci olarak, bir tablo nakit bUtcési modeli kullanarak her
talep tahmini i¢in ayri ayri tahsilat, i$chU, tiretim, stok, satinalma
ve bor¢ Odeme plani yapilarak nakit gereksinmeleri belirlenmektedir.
Daha sonra, donemlik nakit gereksinmelerinin olasilik dagilimlari elde

edilmektedir.
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Uclincii olarak, sirket yonetiminin-riske olan edilimini temsil
eden en k6tUmseEden eh iyimsere dogru siralanan talep tahminlerine da-
yanan bes degisik kisa vadeli finansman/yat1rim karari probleminin
optimal ¢ozimleri bulunmaktadir. Optimal c¢Oziimlerin tamamlayici unsurla-
r1 olarak golge maliyetler ve duyarlilik analizleri i¢in maliyet sabit
katsayilar1 ile kaynak sabitlerinin optimal araliklarindan yararlanilmak-

tadir.

Son olarak, optimal c¢ozumler kararlar, golge maliyetler ve optimal
araliklar ag¢isindan yorumlanmakta ve yGnetim icin bazi sonuglar ¢ika-

r1lmaktadir.

Calismada iiretici bir Tirk firmasinin gercek verileri kullanil-

mistir.
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CHAPTER I
INTRODUCTION

In this study, we try to construct an integrated solution procedure
to the firms' short-term financing/investment decisions in an ever-changing

environment under conditions of uncertainty,

The principal determinants of the cash requirements throughout the
planning period are the sales figures which are the main sources of uncert-
ainty for the firms. In the model, assuming the sales prices for each
product being predetermined in the corresponding periods, the sales quanti-
ties are obtained from stochastic demand distributions. In order to obtain
the cash requirements for the planning horizon a spreadsheet model including
production, purchasing, inventory level and collections planning for each
stochastic sales quantity mix is constructed with the required parameters
such as inflation and currency rate expectations, sales prices, standard
material requirements needed for unit production, beginning of planning
period inventory levels both for finished goods and raw materials, costs
of raw materials, payment terms of raw materials purchased and repayment

schedule of outstanding debts as being given. Since sales quantities are



stochastic, the cash requirements will also be stochastic. Depending on
the Top Management's being risk averse or risk seeker determined by their
attitudes towards pessimistic or optimistic sales forecasts, a different
short-term financing/investment plan, obtained by the linear programming
model under the operating conditions and targets of the firm will be

implemented.

The solution process of the optimal short-term financing/investment

decision problem under uncertainty is summarized in the following stages:

1) Generation of period demand quantity forecasts for domestic and export
market for each product Tine thfoughoutvthe whole planning period.

2) Determination of period cash requirements by a spreadsheet cash budget
model for each demand forecast for the whole planning period.

3) Defining risk levels with respect to the distribution of period cash
requirements.

4) Obtaining the optimal solutions of the short-term financing/investment
decision problem at each risk level by a linear programming model
developed for financing the cash requirements in the periods with cash
shortages and investing the excess cash in the periods with cash averages
in order to minimize the total explicit and implicit costs relevant for
the whole planning period.

5) Interpretation of the optimal solutions at each risk level with activity
levels, opportunity costs of the resources and the optimality ranges
for cost coefficients and resource constants.

6) Selection of the financial plan by the Management with respect to their
risk perceptions and evaluations, and taking necessary precautions to
imp]emenf the plan for the purpose of integrating the planning model in

to the planning process.



CHAPTER II

REVIEW OF LITERATURE

In this chapter a review of the existing Titerature is undertaken.
In Part 1, the evolution of corporate strategic planning models are
examined, and in Part 2, linear programming and mathematical models

developed to be used in short-term financial planning are investigated.
2.1. CORPORATE STRATEGIC PLANNING MODELS

The corporate strategic planning models were started to be develdped
by the second half of 1960's with the increasing importance given to formal
planning. The first research on this subject was conducted by George W.
Gershefski(1)in 1969. In his study, he found out that the major effort in
corporate model building was started in 1966 when 13 companies began

developing their first model.

Gershefski also pointed out that since corporate models were used
primarily to project statements.of Net Income, Capital Expenditures, Sources
Qnd Uses of Fynds and Balance Sheet they were of greatest interest to the

President or the Vice Presidents of Planning and Finance. These first




planning models were developed by major corporations and used for

generating proforma financial statements.

In his article Thomas H.Nay]or(z) stated that during the decade of
the 1970's three alternative. approaches to strategic planning modelling.

evolved: 1) corporate simulation models, 2) analytical portfolio models,
and¥§lH0pt1m1zat1on portfolio models. Those corporate simulation models
developed between 1965 and 1973 are defined as first generation models.
The first generation models tended to be stand-alone financial models
with 1imited marketing and production components. All of these models
were "Whéfwlf:mEQQQlS- There were no OptimiZation models being used for
overall corporate planning. All of the early models were determ1n1st1c
The second generation corporate simulation models were developed
between 1974 and 1979. This period in the evolution of corporate simulation
models was characterized by 1) the development of integrated planning
mogg]§3tg)ﬂg;temptsctomintegrateup]anningamodels ‘into_the planning

s1mu1atlon mode]11ng, 4) the 1ntroductlon of a number of very powerful
new corporate 51nu1at1on 1anguages such as EXPRESS, SIMPLAN, and XSIM;
and 5) a substantial 1ncrease in the use of ecooometrlc models to Tink

corporate simulation models to product markets and to the national economy.

Most of the second generation models were strictly "What If?"

models. However, there were a few optimization models.

* These software systems include: (1) a database, (2) a report generator,
(3) graphics, (4) a security system,(5) the ab111ty to solve linear,
nonlinear, recursive, and simultaneous equations, (6) risk analysis,
(7) time series forecast1ng, and (8) econometric modeling.



Ana]ytica] portfolio models emerged as the need for decision making
for companies wich have a collection or porfolio of businesses, products,
or profit centers, and scarce financial resources to allocate across
the portfolio has increased. As pointed out by Naylor in his artic]e(z)
the most popular one among the analytical portfolio models is the Bosten
Consulting Group (BCG) model. The BCG approach is based oh two concepts-

the growth-share matrix and the experience curve.

The basic idea of the growth-share matrix is that a company can be
divided into component products or businesses, each of which is separable
from others.Specifically, each business is characterized as having a high

or low market growth rate and either a high or low market share.

The experience curve concept is stated by the BCG as the unit cost
(in real terms) of manufacturing a product declines approximately 20 to

30% each- time accumulated experience is doubled.

In the model portfolio investment decisions are based on normative

rules depending on the position of the business on the growth-share matrix.

Naylor pointed out that a second type of portfolio planning model
is the PIMS (Profit Impact of Market Strategy) Program of the Strategic
Planning Institute (SPI). Utilizing a database of extensive time series
and‘cross-sectiona1 data on finance, marketing and production operations
for over two thousand product-line businesses, the objectives of the PIMS
Program are to discover the general laws that determine what business

strategy, in what kind of competetive environment, produces what profit



results and to produce reports for the managers of each business unit,

which they can use as a basis for decision making.

Huber and McCann (3) state that for §ortfolio planning the PIMS
model simulates the return on investment and cash flow implications of
actions on different businesses. When aggregated the effect of different

allocation decisions across businesses can be estimated.

Nay]or(z) stated in his article that the experience gained by

flrms in the 1970 s w1th corporate s1mu1at1on mode]s and analytical

portfollo mode]s has 1a1d the groundwork for the 1ntroduct1on of 0pt1m1zat1on
mode]gras strategic planning tools in the 1980's. One of these models is
developed by the BCG named "Strategy Based Resource Allocation Model".

The model is a linear programming model which helps management choose

either a growth strategy or a cash strategy for each business in the
company's portfolio, thus allocating as optimally as possible the

company's scarce resources. For each business, the model indicates Which
strategic option maximizes the company's grewth or long-run earnings

subject to a set of financial constraints.

Another portfolio optimization model is the one published by
Hamilton and Moses(4)in 1973, The model includes a full range of financial
decisions including internal capital budgeting, acquisitions, divestments,
debt creation/repayment, stock issue/repurchase and dividend payout. The
model employs mixed integer programming to select optimal investment and

financing strategies over a multiperiod planning horizon,

In a recent paper by M.B. Coate(s) a new approach to portfolio

planning models is handled, In the model the firm chooses individual



investment levels within a strategy (growth, cash or mixed) for each
business unit. The model can be solved to define the optimal strategies
for variations in the time horizon, the discount rate, the cash flow

constraint, growth in earnings per share and required assets.

fﬁ]]ﬂgfrfhe‘gfqremgntiqned portfolio optimization models are
deterministic models. The capital asset pricing model (CAPM) extends
the concept of risk analysis to portfolio optimization models. Nay]or(z)
stated that two management consulting firms, Marakon Associates and
Strategic Planning Associates, have proposed the possibility of employing

the CAPM not only as a decision making tool for investors with a portfolio

of financial assets, but also as a planning tool for corporations that
mqﬂﬁggwqugp;fg]jqrQfﬂpqgjng§sgs, divisions, stratggjgrbusiness units

(tangible assets).

For the future of corporate planning models, Jae K.Shim and Randy
Mc G]ade(s) stated that as tight economic conditions and intensified
competition required managers to formulate more effective strategies,
the advantages of modelling became more apperant. As modelling success
becomes more common, managers of all-sized firms can be expected more
readily to lend their support to in-house modelling projects or to the
purchase of ready-made systems. Improving computer software facilities
will also help them. Currently, planning and modelling languages (P.M.L.'s)
have taken the place of general programming languages (G.P.L.'s) such
as FORTRAN and BASIC. Today, over 70 P.M.L.'s are available at reasonable
cost, including EMPRE, FINPLAN, VISICALC, BUDPLAN, MULTIPLAN, LOTUS

1-2-3 and SYMPHONY. P.M.L.'s bring flexibility and ease of use to all



managers even for those who are not familiar with the computer practices.

Nay]or(z) states that many of the existing planning and modelling
software systems will adopt a modularized approach in the future. That is
it will become possible to acquire the database management capabilities
and report generation of a particuiar planning system without purchasing
some of the more sophisticated modules including econometric modelling,
risk analysis and optimization. He also states that third generation
decision support systems will reflect the complementarity of corporate
simulation models, analytical portfolio models and optimization portfolio
models. Various linkages among these alternative approaches to planning
modelling will be provided by third generation planning and modelling

software systems.

2.2. SHORT-TERM FINANCIAL PLANNING MODELS

Short-term financial managemenf decisions gained importance in
Turkey in recent years because of high inflation rates, implementation
of liberal economic policies and increasing uncertainty in the
environmental conditions. This has forced firms to implement integrated

credit, inventory, financing and investment policies.

As pointed out by Sartoris and Hi11(7) short-term financial

management studies have developed along fragmented lines such as credit



policy and associated accounts receivabie management as well as inventory
management, but few attempts have been made to‘integrate credit policy

and inventory management decisions. According to them, the reasons for
this tendency are : 1) Since each element of short-term finance is managed
by a separate entity with managers possibly separated by several organiza-
tional layers, they have learned fo think of short-term finance problems
as isolated decisions. 2) Since accounting conventions compartmentalize
short-term assets and liabilities into packages, this has led some in

the past to build decision models based not on‘sound financial principles

but on these accounting constructs.

In the article, incorporating the interactions between the various
working capité] elements Sartoris and Hi]1(7) extend the net present
value concept to the short-term financial decisions focusing on the cash
flow cycle not on the level of liquidity of working capital. The paper
develops first a certainty model for working capital decisions. Uncertainty
is then introduced and three methods are suggested for dealing with it:

simulation, explicit pricing, and risk neutralization.

As stated by James Mao(g), thepqpplication of ]inear programming
to financial decisions had been limited to long-term financing and
investment decisions. The potential use of the technigue for short-term
financial decisions was shown for the first time in an article by A.A.
Robichek, D. Teichroew, and J.M. Jones'®) published in 1965. In this
paper, given the set of cash requirements, and the costs and constraints
relating to alternative sources of cash, short-term financing problem

under certainty is formulated as a mathematical model. Optimum solutions
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are determined for a number of cases and the general form of the solution
is discussed. The paper concentrates on the financing side of the short-
term decisions not on the investment side. Also uncertainty is not

incorporated into the model.

In his paper Mao(8) app]ie§ the model developed by Robichek,
Teichroew and Jones(g) to a case study involving the short-term financing
decision of a greeting card business. As a difference Mao formulates
the model in terms of cumulative decision variables, and discusses

opportunity costs and marginal analysis in an extensive way.

There is much more emphasis on short-term financial planning models
under uncertainty since they reflect the facts of the real life. One
of the first models in this matter discusses the application of the chance-
constrained method on planning for liquidity in financial institutions by

(]0), The method of chance-constrained programming has

Charnes and Thore
been developed to take care of the probabilistic elements both in the
objective function and the constraints, In the paper, they apply this
method to the process of financial planning in savings and loan associations.
Given the needs for liquidity (withdrawals of savers and legal requirements)

they build a model to choose between alternative sources and uses of

funds in order to maximize net operating income over time.

Biihler and Gehring(]]) model takes a different viewpoint against
uncertainty in short-term financial planning. The model treats cash
requirements as uncertain but it does not assume that the probability

distributions of the uncertain cash requirements are known, Rather, it
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is only presupposed that the financial officer has some idea about the
cash requirements which permit qualitative probabi]ity statements such
as the following: fIt is no less probable that the cash requirement lies
in an interval Ii than in an interval Iz,f However, the model is built

on pure mathematics and much less practical for real-life application.

Kallberg, White and Ziemba(]z) developed a linear programming under
uncertainty (LPUU) model to deal with uncertainties in short-term financial
planning. In the formulation, forecasted cash requirements, liquidation
and termination costs are all random variables. The objective is to minimize
costs of the various sources of funds employed plus the expected penalty
costs due to constraint violations over the planning period. The authors
state that solying the LPUU model using a stochastic linear programming
with simplerecourse algorithm gives better results than solving the
"Mean Model", that is the deterministic model obtained by replacing all

random variables by their means,

A11 the models incorporating uncertainty in short-term financial
planningutilize probability distributions of all the random variables
independently, in general those at the right-hand side vector of the
formulation, and try to reach to the optimal solution. However; this
approach skips the interrelationships inherent in short-term financial
planning, restricts incorporation of some short-term tools such as stretching
payables and does not permit management to take action parallel to their
attitudes against risk taking( Sales figures are the principal sources

of uncertainty and production, purchasing, and collections have strong
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interrelationships with them., These managerial functions and corresponding
policies implemented are closely linked to each othert A short-term
financial plan should be able to reflect the impact of the changes in

any of these functions and policies to the whole system. This study is
aimed at constructing a short-term financial planning model integrating
all the functions and interrelated policies of a business firm implied

by uncertain sales levels and offerfng alternative'courses of action

to choose from with respect to the attitude of‘Tob Management against

risk.
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CHAPTER III

METHODOLOGY AND FINDINGS

The short-term financial planning process will be developed in
three parts. In Part 1, generation of demand quantities for domestic
and export markets; in Part 2, determination of monthly cash requiréments
by a spreadsheet cash budget model; and in Part 3,‘1inear programming
optimization model for solving short-term financial decision problem will
be examined. The real-life data are obtained from a chemical firm established
in 1964 manufacturing products in four main product-lines, The firm has
entered Middle Eastern export market and has had troubles in taking short-

term financial decisions in recent years,

3.7. GENERATION OF DEMAND QUANTITIES

Generation of demand quantities ishandiedseparately for domestic and
export markets. For the demand of domestic market, realized monthly sales

ﬁ'gures1 after 1980 are analysed since the firm investigated is deeply

Tsee Appendix I for the realized monthly sales figures of each product line.
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affected by the Tiberal economic measures that has beeen implemented

since then. First,a regression study to reveal the impact of time over

the realized demand quantities for each of the product lines are
performed. This study indicated that time, being the independent variable,
does not explain the variation in the realized sales quantities for all

of the four product-Tines in the period analysed (see Table 3.1.1).

Therefore, no time trend is observed in sales.

TABLE 3,1.1. Adjusted R*Values of Four Product-Lines Obtained From
the Time Trend Analysis

Product Line ' 1 ‘ 2 l 3 i 4 ‘
Adjusted R* | 0.17933 | 0.00376 | 0.03606 | 0.01922 |

These results led to the conclusion that monthly sales quantities
are random variables fitting to certain probability distributions. To
determine the probability distributions Chi-square Goodness-of-Fit Tests
are applied to the relevant data2 for all of the four product Tines,
Chi-square tests revealed that sales quantities are normally distributed

with corresponding means and standard deviations as shown in Table 3.1.2,

TABLE 3.1.2, Means (X) and Standard Deviation(s) of Normally Distributed
Monthly Demand Quantities of Four Product Lines

Product Line 1 2 3 4
X 29,405 47,438 19,663 21,090
S 8,538 16,043 5,882 7,342

2 See Appendix 2 for the results of Chi-square Goodness-of-Fit Tests.
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In order to generate demand quantities for exports, discrete-
subjective probability distributions are used.both for the quantity
and timing of yearly exports of product lines 1 and 2. As to the timing
of exports, the experts agreed that 20% of the total yearly exports
will be realized in the first fjve months of the planning period and
80% of the exports in the remaining seven months where monthly exports
are uniformly distributed both for product 1ine 1 and 2. For the quantity
of exports, experts have different forecasts categorized as pessimistic,

normal and optimistic,

The subjective discrete probability distribution obtained for

the yearly exports of product line 1 is :

P(X, = 530,000) =0.30
P(X, =1,000,000) =0.50

P(X, =1,500,000) =0.20

1

where X1 = discrete random variable for the yearly exports of product 1ine 1.

The subjective discrete probability distribution obtained for the

yearly exports of product line 2 is :

500,000 ) = 0.25

O
<
N

I

P(X2 = 1,000,000 ) = 0.50
P(X2 = 1,500,000 ) = 025

where X,= discrete random variable for the yearly exports of product line 2.
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Utilizing these probabilistic demand distributions, thirty different
monthly demand forecasts3 are generated for the 12-month planning period
that will be used in the cash budget model to obtain the necessary inputs

for the optimization model.

3.2. DETERMINATION OF CASH REQUIREMENTS

In order to determine the cash requirements for each period, a
spreadsheet cash budget model is used. The model integrates sales,
production, inventory, purchasing, payment functions and the corresponding
policies of a business firm under the environmental conditions the firm
is operating. Cash requirements are obtained as a result of detailed
production, raw material requirements, inventory and purchasing planning,

and payment schedule with respect to uncertain forecasted demand.

After the demand quantities are generated,»for each forecast
production planning is performed for every product in each of the product-
Tines over the whole planning period. To accomplish this, beginning-of-
pldnningperiod inventory and the forécasted monfhly demand for each
product should be determined. Production decisions are given by taking
care of beginning inventory on hand, forecasted demand, production capacity,
and the firm's policy of carrying finished goods inventory. The spreédsheet

model of production planning is shown in Exhibit 3.2.1.

35ee Appendix 3 for the generation of random variates.
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Exhibit 3.2.1. Spreadsheet Production P]énning Model.

Name of the Product Monthl Month?2 Month3

(1) Beginning-of-Period Inventory™ 400 300 200

(2) Forecasted Sales 2,100 1,500 1,800
(3) Production Decision ‘ 2,000 1,400 1,800
(4) End-of-Period Inventory {=(1)-(2)3(3)} 300 200 200

Since the firm examined currently produces 18 different products
this production planning is performed over the 12-month planning period

for each of the 30 demand forecasts generated for all of these products.

After the production planning is performed then comes the material
requirements planning (MRP). Standard material requirements including
spoilage and wastage for unit production shqu]d be predetermined and
included into the spreadsheet model. Total monthly requirement for a raw
material is then calculated as a result of production planning performed
depending upon which product(s) consume this material. Purchasing decfsion
is then taken by considefjng beginning raw material inventory on hand,
total material requirement;'firm's poiicy of carrying raw material inventory,
purchasing order quantities and lead time; The spreadsheet model of MRP

is shown in Exhibit 3,2.2.

* For month 1, this figure is the actual inventory on hand at the
beginning of planning period, for the remaining months it is equal
to the end-of-period inventory of the previous month.
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~ Exhibit 3.2.2. Spreadsheet Material Requirements Planning Model.

Name of Raw Material Monthl Month2 Month3

(1) Beginning-of-Period Inventory* 700 600 650
(2) Total Material Requirement** 1,600 700 1,700
(3) Purchasing Decision*** \ 1,500 750 1,500
(4) End-of-Period Inventory {=(1)-(2)%(3)] 600 650 450

For each production planning performed with the corresponding
demand quantity forecast, MRP including 21 imported and 21 domestic

raw materials is realized over the 12-month planning period.

Demand forecasts and the associated production and raw material
requirements planning provide the necessary inputs for the cash budget.
With the predetermined prices and forecastéd demands sales figures are
obtained. Collections are determined by taking care of beginning-of-period
accounts receivable, sales and timing of collections. Raw material payments
are scheduled according to terﬁs of payment By taking care of the inflation
adjusted unit prices in each ﬁeriod; guantities purchased, transportation

costs, and customs fees, insurance and freight for imported raw materials,

* For monthl, this figure is the actual inventory on hand at the beginning
of planning period, for the remaining months it is equal to the end-of-
period inventory of the previous month.

*¥*¥It is the total material requirement calculated using the unit production
standard requirements and the production decisions for each product

utilizing this raw material.
%k %k
For the imported raw materials, purchasing decision is separated into

two since certain amount of raw materials can be imported customs-tax
free if they are consumed by the exported products.
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For the collections of foreign accounts receivable and payments of
imported raw materials as well as repayments of outstanding prefinancing
credits estimates of foreigns currency rates are required. Payment
schedu1esbof outstanding debt, both bank credit and trade credit, are
fixed when compared to those of the current planning period since they

were incurred in the previous planning period.

After cash receipts and disbursements in each period are obtained,
change in minimum operating cash requirement should be determined.
Minimum operating cash requirement is the minumum amount of cash that
the firm wishes to have on hand so that it can feel safe to pay its
operating cash disbursements, Minimum operating cash requirement (MOCR)
has two determihants':f1) Predetermined minimum amount of cash (MC)
that the firm wishes to have on hand anytime: 2) A percentage of net drain
(ND) for_ the succeedingperiod which is defined as the tdta] cash receipts
minus téta] operating cash disbursements. Then minimum 6perating cash

requirement in period 1 (MOCRj) is :

Max { MC, - (NDiﬂ ,".Y)} , for i=l,e.. ,m-1

MOCRy =

MC , for i=m

where MC = Predetermined minimum amount'of cash that the firm wishes

to have on hand anytime.

NDy. .= Total cash'receipts minus total operating cashdisbursements

in period i+t1.
y = Percentage of net operating cash flow (ND) that the firm

wishes to have on hand.
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m = Total number of months in the ‘planning period.

Then, change in minimum operating cash requirement in period i (AMOCR;)

is defined as:

MOCR, - COH , for i=1,
AMOCRy =
MOCRi-7 - MOCRj , for i=2,:--,m
where COH = Cash on hand at the beginning of planning period.
m = Total number of months in the planning period.

Period cash requirement before additional financing and investment
is obtained afteradjusting net cash flow with the change in minimum

operating cash requirement.”

Period cash requirements for each of the 30 demand forecasts are
obtained by getting production and purchasing decisions for each forecast
separately by utilizing the spreadsheet cash budget model and their
probability distributions for each pe}iod are calculated? While determining
period cash requirements by the cash budget model, beginning-of-period

accounts receivable®, amount of payments scheduled for domestic’ and

“ See Appendix 4 for the full format of Cash Budget.

> See Appendix 5 for the period cash requirements of each demand forecast
and their probability distributions.

See Appendix 6 for the beginning of period accounts receivable for
each demand forecast and their probability distributions.

7 See Appendix 7 for the payment schedule of domestic purchases for
each demand forecast and their probability distributions.
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foreign® purchases and their probability distributions for each period,

which will be used in the optimization model, are also obtained.

3.3. LINEAR PROGRAMMING OPTIMIZATION MODEL
3.3.1. Short-Term Financing and Investment Alternatives

Before developing the mathematical formulation of the model,
it is necessary to examine the short-term financing and investment
alternatives open to the Financial Management. The basic assumption

in the model 1is that all cash transactions, with no exception, take

place at the beginning of a period. The only exception occurs in the

collections on accounts receivable. A certain proportion of the accounts

receivable which are pledged at the beQinnihg of a beriod would normally
be paid by the firm's customers during that period. Once they are paid

the effective amount borrowed by the firm from the bank is decreased

by the proportion of maximum loan to accounts receivable as of the
payment. If these payments by the customers were treated as taken place

at the beginning of the period, an artificially high amount of borrowing
would be required. Therefore; it will be assumed that a certain proportion
of the receivab]es’outstanding at the beginning of a period are paid

by the customers during that period.’

° See Appendix 8 for the payment schedule of foreign purchases for each
demand forecast and their probability distributions.

? Robichek, Teichroew, and Jones Op. Cit.
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the shor;—term financing alternatives available to the Financial

Management in the model are:

1)Unsecured Line of Credit,
2)Pledging of Accounts Receivable,
3)Short-IermvBank Credit,
4)Issuing Commercial Paper,
5)Stretching of Accounts Payable,
6)Stretching of Taxes Payable,

7)Term Loan.

The short-term investment alternatives available to the Financial

Management in the model are:

1)Investment in Term Deposits

- With one-month maturity,

- with" three-months maturity,

- with six-months maturity.
2)Investment in Marketable Securities

- with K different types of instruments.

3.3.2. Mathematical Formulation of the Model

The following notation will be used'? in developing the linear

programming formulation of the short-term financing/investment decision

10 Robichek, Teichroew, and Jones Op.Cit.
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= amount borrowed from source i at the beginning of period j.

= amount voluntarily repaid to source i at the beginning
of period j.

= amount of mandatory repayment to source i at the beg1nn1ng
of per1od J. (=L 7).,

(3=, ...,m where m—tota] number of months in p]ann1ng per1od)

==§mount of inyestment made in investment alternative i to the
instrument £ at the beginning of period j.

(i=8,9) , (&=, ...,K where K total number of instruments),
(71, ...,m where m total # of months in the planning period)

= net cumulative amount borrowed from source i at the beginning
of period j after borrowing and repayment for period j.

1.
- I
k=1

(X Yqk Vi)
= interest rate for alternative i;
==hth coefficient used in stating constraints on alternative i.

==nth constraint limit fdr alternative 1.

subscript i denotes the following alternatives :

1 : unsecured line of credit

2 : pledging of accounts receivable
3 : short-term bank credit

4 : issuing commercial paper

5 : stretching of accounts payable
6 : stretching of taxes payabTe

7 : term loan

8 : investment in term deposits

9 : investment in marketable securities
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3.3.2.1. Constraints on Financing Alternatives

1) Line of Credit
1.1) To ensure that voluntary and mandatory repayments do not exceed
the amount borrowed. ‘
J
kiq(x]k_y]k-v]k) >0 , j=1,....m

1.2) The amount of outstanding borroWing under the line of credit is

1imited.
J B
ki-l(x.lk-'y]k_v-lk) < b'l]j 3 J=1,...,m
where b]ij —  max, outstanding balance under the Tine of credit

in period j.
1.3) Min. and max. amount of borrowing in any period is bounded.
<b

12j

where b]Zj = max. amount that can be borrowed in period j.

b]3j = min. amount that can be borrowed in period j.

1.4) The bank requires a compensating balance of not less than Ay
percent of the amount borrowed in period j.
A?j '_'
where ;= proportion of loan which is required as a compensating
balance in period j.
= additional amount borrowed in period jto meet

512j
compensating balance requirement.
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MOCRJ ==mjnimum operating cash balance in period j obtained

from the cash budget,

1.5) The bank requires a mandatory payment of not less than 212;
percent of the amount outstanding in the previous period.

i) Y1 =90 (no mandatory payment is required in the first
month of the planning period)

. 3 ,
ii) V1j=‘312j kiﬂ (x]k—y1k—v]k) s 72, ....m-1

m-1
T VT 2 ey ievid T X Yin

where a]2j== proportion of outstanding loan which is required to be
paid in period j.

2) Pledging of Accounts Receivable

2.1) To ensure that voluntary and mandatory repayments do not exceed
the amount borrowed.

J
5 (X2k'y2k"’2k) >0, j=1...,m

k=l

2.2) Max. amount of outstanding borrowing under pledging of accounts

receivable is limited.

I Cavacva) € Py s 37 Leeom
where b21.¥= max. outstanding balance under pledging of accounts receivable
in period j.

saEazicl UNVERSITES! KUTUPHAHE:
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2.3) The bank will lend up to aé]j percent of the face value of pledged

accounts receivable.

J
kil (XZk_ka'_VZk) < az]j AJ » J =1, ..,m
where 313 = proportion of max. loan toaccounts receivable in
period j.
A. — amount of accounts receivable at the beginning of
period j obtained from the cash budget.
2.4) Min. and max. amount of borrowing in any period is bounded.
< s ‘ .
b23j < x2j b22j ., J =1 ....m
where  by,, = max. amount that can be borrowed in period j.
b23j = min. amount that can be borrowed in period j.
2.5) To decrease the outstanding balance the payments of customers during

the period are taken as mandatory repayments.

i) Vor =0

y -1 o
1]) sz = a22j k—_)i] (XZk_ka—VZk) sy J= 23 RPN i

where 3523 — proportion of accounts receivable that are collected

during period J.

At the beginning of period j , the amount outstanding is z2j ,
at the_end of the period, the amount outstanding is (1—a22j) Zpy Assuming
that the payments from the customers are uniform throughout the period,

the average amount outstanding throughout the period is,
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1 ’
_E_ (22j+(1-a22j)22j)= (1—a22j/2) Zp5= 3235223

This average amount outstanding is used in the fulfillment of requirements
constraints.

3) Short-Term Bank .Credit (n-period maturity, n <12)

3.1) To ensure that voluntary repayments do not exceed the amount
borrowed.
J
Z (X3k'y3k) 2 0 5. j = ]5 '!qa,m
k=1
3.2) Max. amount of outstanding borrowing under short-term bank credit
is limited.
j-

kiﬂ (X3KTY3k) < b3]j o J=T,....m

where b3]j:= max. outstanding balance under short-term bank credit

in period j.

3.3) Min. and max. amount of borrowing in any period is limited.

b32j < X3J° < b33j 3. \]:‘V.I.a.n.-.-.s.m

where b32j:= min, amount that can be borrowed in period j.

33~ max. amount that can be borrowed in period j.

b

3.4) At the beginning of the (nﬂ)St period%iat least the amount of

the loan that was taken n periods ago should be repaid.
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j¥n ;
L YX332 0, 3= T, . coam-n
4.) Issuing Commercial Faper
The variables are defined as:
x4]j = amount of commercial paper with one-month maturity period
issued in period j.
x42j = amount of commercial paper with three-months maturity period
issued in period j.
'x43j = amount of commercial paper with six-months maturity period

issued in period j.
4.1) The outstanding amount of commercial papers in any period is limited.

b411 S Xg11 * Xa2] * X437 < 542] , for period 1
byy2 < Xg12 * X421 * %422 * X431 * ¥g32 < bypp » For period 2

bgy3 € Xa13 * Xa21 X422 %423 X431 X432 X433 < Pap3 - for

period 3 )
] X b for j=4
bpis < X955+ 2 Xgop * I X < . 5 for j=4,....m
413 413 kej-2 42k Kef 43k 423

Where g =1, for j =4,5,6
L=3=5, for j =7,....m
b4]j==min, amount of outstanding commercial paper in period j.
b42j=:max, amount of outstanding commercial paper in period j.

4.2) Min, and max. amount of commercial paper that can be issued for

all three categories in period j are limited.
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N

b4123 x4]j € b4]]j s =T,...,m

b422j < x42j € b42]j s j = 1’.'(2-.:.[“‘

IN

b3 < X35 < Pagiy > F = Teenom

where b412j = min, amount of commercia1 paper that can be issued from
category 1 (i=1,2,3) in period j.
b4i1j = max. amount of commercial paper that can be issued from

category i (i=1,2,3) in period j,

- 4.3) The proportion of each category commercial paper to total amount of

outstanding commercial papers is limited.

X \

G < adl <2121 , for period I
X311 * X421 %437

a < X412 .

4132 = , €142 for period 2
X412 * Xa21 * X422 T X431 T X432

. _ X413

4153 & . < 2163 , for

Xa13 * Xg21 Y Xg22 X431 Y X432 Y X433

period 3
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X414
a . . J ’ < a N .
41(z+1)j ¢ — S A1(z+2)j , for jh4,5....,m
.3 .
Xnq 2 X : b PP
413 kej-2 42k k=t 43k

“where £=1 , for j =4,5,6

£=3-5, for j=7,8,...,m

Z=06,7,...,2m-2

a4]zj:= min. proportion of one-month maturity commercial paper

to total outstanding commercial papers in period j.

a41(z*]b== max. proportion of one-month maturity commercial paper
to total outstanding commercial papers in period j.
Same set of constraints should also be added to the LP formulation for

the three-month maturity commercial paper.
5) Stretching of Accounts Payable

The firm is able to acquire cash by not paying its accounts
payable when they first come due according to the payment schedule made

in the cash budget.

An additional subscript here is required since payables may be
stretched for one or more periods and are separated into two groups :

i) those to domestic vendors, ii) those to foreign vendors. The variables

are defined as:

X5jk — amount of domestic payables, due in period k, which is

stretched in period j ; k=j , j-1 or j-2.
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amount of foreign payables, due in period k, which is
stretched in period j ;. k=j, j-1 or j-2
amount of domestic payables, due in period k, which is
stretched in period j; kj, j-1, j-2 or j-3
amount of foreign payables, due in period k, which is

actually paid in period js k=j , j-1, j-2 or j-3

5.1) The financial manager may stretch up to a5]j (a%]j) percent of

the payments due in the period in which they first come due, i.e.

he must pay at least (1-a51j) {1-a%]5} percent. (stretching first

period)

where a5]j

- X

i3< 3 Py

53 315 P35 L y=1,...m

= proportion of domestic accounts payable which can be

stretched in the period in which théy first become due.
proportion of foreign accouhts payable which can be
stretched in the period in which they first become due.
domestic purchéses made before which are scheduled to

be paid in period j in the cash budget.

- foreign purchases made before which are scheduled to be

paid in period j in the cash budget.

5.2) If an amount X533 (isjj) is stretched then the amount due in period

(341) s (T+egy)(xgg5)  {(1+ry) (x5550)

where rep = cost of stretching domestic accounts payable for one

5y

period for the first time.

cost of stretching foreign accounts payable for one

period for the first time.



32

As in the first period in which payments are stretched, a certain
proportion of the outstanding amount must be paid if the payment is
stretched to the second period, i.e. only a certain portion can be

stretched for another period.

ijj_] S a52j(1+r5]) ij"]j--l s j =23,-!-,m
XSJJ'] < a52j(]+r5l'>]) X5j-]j_] s J =2,.’..__,m

where 595 = proportion of domestic accounts payable stretched in
the first period which can be stretched in the second
period.
aéZj ==.proportion of foreign accounts payable stretched in the
first period which can be stretched in the second period.

5.3) If an amount x5jj?1(x5jjv]) is stretched then the amount due in

period (3*1) is (Trgp)(x555.9) {(1*r'gp) (x'555 1))

where rgo = cost of stretthing domestic accounts payable for the

second time

rs52 cost of stretching foreign accounts payable for the

second time
X .2 o € 8pqs (FFres) X i 132 Lo
5jj-2 ~ 53] 527 75j-<1J~ s J =3,....m

xg552 <33 (Mg X55.15:2 5 =3,...m
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where a53j :‘PPODOftion of domestic accounts payab]e stretched in the

second period which can be stretched in the third period.

aé3j = proportion of foreign accounts payable stretched in the

second period which can be stretched in the third period.

Mathematical Equalities Related to Payments of Accounts Payable

i) When an accounts payable payment comes due as scheduled, it is

either paid immediately or stretched.
ijj + YSjj ?—‘Pj s J=],.--,m

=P, =T,
X635 + Y533 ~ Py 3T hem

i1) The amount that is not stretched in the second period must be paid.

Ysjj-1= (1r51) Xg5 950 = X555 » I = Zeeeam

_yl ss 7 = ' ' ooyt s
53j-1 (]+r51) X 55-15-1 X 555-1 ° i=2,...,m
iii) The amount that is not stretched in the third period must be paid.
¥535-2 = ("rs2) Xg5.15-2 = Xgjj-p » 3= e

Y559-2=("rsp) Xg515-2 = X553-2 0 I T

iy) Any payables stretched in the third period must be paid in the

fourth period.

y5jj"3 =(-I+Y'53) X5j‘f1j'3 s
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Y5533 ==(1+r53) Xéj-]j-3 , =4, ....m

where rgg = cost of stretching domestic accounts payable for the

third time.

rg3 = cost of stretching‘foreign accounts payable for the

third time.

These mathematical equalities developed will be utilised in the

Fulfillment of Requirements constraints.
6 ) Stretching of Taxes Payable

It is assumed that the tax payments can be stretched for two

periods. The variables are defined as :

X6jk== amount of taxes payable, due in period k, which is
stretched in period js k=j , J-1.
Y6ik™ amount of taxes payable, due in period k, which is actually

paid in period j; k=j , J-1 , 32

6.1) The financial manager may stretch up to 3615 percent of the tax
payments due in the period in which they first become due. (stretching

first period)

3 T, G=1,...um
%63 € %615 3 J

where a6]j¥= proportion of taxes payable which can be stretched in
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the period in which they first become due.
Tj = taxes which are scheduled to be paid in period j in the

cash budget.

6.2) If an amount X633 is stretched then the amount due in period (j+1)
is
(1+ "6]) (x6jj)
where rg1=cost of stretching taxes payable for one period for the

first time.

As in the first period in which tax payments are stretched, a
certain proportion of the outstanding amount must be paid, if the

payment is stretched to the second period. (Stretching second period)

Xs35-1 € 2625 (1"61) X65-15-1 L j=2,....m

where a62j==proportion of taxes payable stretched in the first period

which can be stretched in the second period.

Mathematical Fqualities Related to Payments of Taxes Payable

i) When a tax payment comes due as scheduled, it is either paid

immediately or stretched.

L. =T, =1, .. os
X635 T Yeji 'y v Y
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ii) The amount that is not stretched in the second period must be paid.

Y635-1= (*r61)%6515-1%643-1, §=2,....m

iii) Any payables stretched in the second period must be paid in the

third period.

‘y6jj"2 = (]+r62)x6j_]j_2 Py j = 3, ..-gm
where rgp = cost of stretching taxes payable for the second time

These mathematical equalities developed will be utilised in the

Fulfillment of Requirements constraints.
7) Term Loan

7.1) Min. and max. amount of borrowing by term loan in any period is

Timited.

71_{ X5 < b72j , J = period(s) when term loan(s) can
J be taken.

b
where b7]j —min. amount of term loan that cancbe taken”in period j.

b =max. amount of term loan that can be taken in period j.

72]

7.2) The principal amount of the term loan must be repaid in equal
installments. The first installment is due after z periods, in the

beginning of (z+1)St period. No speed-up of payments is possible.
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Vo ==a7]x7j » £=2zk*j , k ==],2,,..,1/a7]
(£ €m) '

‘ J = period(s) when term loan(s) can be taken
where 271 — proportion of term loan principal repaid at each installment
]/a7] = number of the installment payments of the term loan.

==pumber of periods between consecutive installment payments.
7.3) The amount of outstanding term loan is limited.
k =T,...,m

W77 < g

where b73k== max. outstanding balance under the term loan in period k

3.3.2.2. Constraints on Investment Alternatives
1) Investment In Term Deposits

The variables are defined as:

— amount of investment made in one-mionth maturity term deposits

Xg14 =
in period j

Xgo3 = amouhf of investment made in three-months maturity term
deposits in period j

X83j _ amount of investment made in six-months maturity term deposits

in period j

1.1) The proportion of one-month maturity term deposits to totail outstanding

term deposits is limited.
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X8
a < < a for period 1
X117 %821 %831
X
812 .
48112 € x4 . . < 3g192 » for period 2
812 %8217 %g22"%831" %832
X
813
B3 S T s < age3
8137%8217%8227%3237 %8317 %8327 %833
for period 3
X .
813 .
3115 © j 3 < agppy > for g =4....m
Xg1:tL  XooutZ X
813"\, 82K |y 83K

where £ =1, for j =4,5,6
L=j-b, for j =7,8,....m

3g11j = min. proportion of one-month maturity term deposits to total

outstanding term deposits in period j.

3g125 = max. proportion of one;month maturity term deposits to total
outstanding term deposits in period j.

Same set of constraints should also be added to the LP formulation for

the three-month maturity term deposits.
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1.2) The outstanding amount of term deposits in any period is Timited.

b

811 S %8117 %821 %831 < Dg21 | for period 1

bg12 € Xg17 *go1* Xgoo* Xg37 Xg32 < bgyp » for period 2

+ + + .
X813 X821" X822 X823 X831 X832 X833 < Pgo3 » for period 3
J J

X82k+z Xg3k < b82j ,» for =4,...,m

ES +5
815 S *g1j iﬁ-Z -

where £= 1, for j= 4,5,6
=3j-5, forj=17,...,m
b81j== min. amount of outstanding term deposits in period j.

b82j:= max. amount of outstanding term deposits in period j.

1,3) Min. and max. amount of investment in term deposits for all maturity
periods is Timited.
bgyis € Xgij € bgagy » T =123 5§ =T,....m

where b8lij== min. amount of inyvestment to ith type term deposits in period j.

b821j== max. amount of investment to jth type term deposits in period j.

2) Investment In Marketable Securities

The variables are defined as:

X91j== amount of investment made in marketable securities from
instrument i in period j. (j =1,....m) (i= 1,...,K where

K =total number of marketable security instruments)

Marketable securities bought in the beginning of period j should
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be sold in the beginning of period (j*1), i.e. all instruments are

assumed to have one-month maturity period.

2.1) The proportion of investment in each instrument to total outstanding

marketable securities is limited.

Xas .
3911 s—-lz_g_‘i_. <%92ij , §=,....m
2 %945 ,
i=l -
i=1,...,K-1
where 39145~ min, proportion of marketable securities from instrument

i to total outstanding marketable securities in period j.
agzjjl=:max, proportion of marketable securities from instrument

i to total outstanding marketable securities in period j.

2.2) The outstanding amount of marketable security investments in any

period is Timited.

K

Z X

by € c: Sbaos s Flse..,m
913 ig 9ij 92j

where b9]j — min. amount of marketable security investments in period j.

. _ max. amount of marketable security investments in period j.

bgp;

2.3) Min. and max. amount of investment in marketable securities for
all instruments in any period is limited.

b iz-l,._-‘.,K, jz];-\!:m

91ij <*9ij <Po2ij -

where bQ]ij = min.amount of investment to ith instrument of marketable

securities in period j.
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b92jj = max. amount of investment to ith instrument of marketable

securities in period j.
3.3.2.3 Fulfillment of Requirements Constraints

Cash requirements for each period, before interest and compensating

balance requirements (R.) are obtained from the cash budget. These

requirements must beadjusted for the interest expense, cost of stretching

payables, and any interest earned on investment of excess cash.

The requirements inequality for each period states that the adjusted
requirements must be satisfied by the returns of investments, borrowings

less repayments, plus any change in compensating balance requirements.
The fulfillment of requirements constraint can be written as :

R < requirements in period j must be less than
or equal to

(X]j4-a23j X2j4'x3j +

Xg15* X425t %435t X555 *
X 5jj+'x6jj4'x7j) new borrowing

+ ((1rrgys.q)%gy5-1% (1478253 X2j-3+

(1+rg35.6)%g35-6)  + maturing term deposits and their interest
K income

t o (]+'r9ij—l)x9jj—1 * maturing marketable securities and their
1=l returns :



y3.+

(‘y]j +JV]J- + a23j (.)’2\]-+ VZJ-) +

Y553-1* ¥535-1% Y535-2% ¥555-27

Y535-3" Y535-3" Y635-17 y6jj-2+"V7j)' repayments

T (M3-1 215-17 T24-1 223541 225417

3j-1 235-1"73-1 Z7j-]) - interest expense in previous

- (Xg1j * Xgoj * %g33)

K
- T Xes s

i 91J
- (512;; - 5‘12j-1)

where r]j==interest rate
r2j==1nterest rate
r3j==1nterest rate
r7j==1nterest rate
r4jj=ﬂntere$t rate
r8jj=ﬂnterest rate
(i=1,2,3)
r91j=return on the
(i=ls...5K)

on
on
on
on
on

on

_it

~period

- investment in term deposits

- investment in marketable
securities

- change in compensating
balance requirement

J=7,...,m

line of credit in period j

the pledged receivables in period j
short-term bank credit in period j

the term loan in period j

the ith'type commercial paper in period j

th

the i~ type term deposit in period j

marketable security instrument in period j

For periods 1 through 6, the variables with subscript j-6 are deleted.
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For period 3, the variables with subscript j-3 are deleted.
For period 2, the variables with subscripts j;3 and j-2 are deleted.

For period 1, the variables with subscripts j-3, j-2 and j-1 are deleted.

After substituting the previous]y developed mathematical equalities
related to accounts and taxes payable, and rearranging the following

Fulfillment of Requirements constraint is obtained:

R, Y am Ve yo - vyl e
5% Bagm nigm g ragagsmyay = vaye(xgy - ys5 - vyg)

%157 (T galanga *xap5m (0 rgp5.3)%05.3* Xa357 (M Ya356)%5-6
%555 " *633-17 (5155050 * X555 Xg55.17 (V+rp)xg5 950 *
X554-27 (¥ T5p)Xs505.2% X655.07 (1 rga)Xg5 1527 (1+ ro3)%5. 153~
(T r5g)X65.05-3 " %655 * X635-17 1+ T61)%63-15-17 (#762)%6 51502 *
(X757 v73) + (Do rgy g Mxgyq + (0 "823‘-3)"%2;1—3 + (1 rg3;5_6)%834.6"
(Xg15 *Xg2; *Xg33) * (1 (1 +rgy1)%gi5.97 2 Xgy3)-

(13212131 *125-12233-1%25-1 * '33-1%33-1 * F75-1%73-1)"

(5123"“ S]Zj—.’l) J=75..0.m

3.3.2.4. Financial Policy Constraints

Financial policy constraints represent the target performances
and desired interrelations amohg variou§ decision variables of financial
sources and investment choices. Including these constraints into the
model are at the discretion of the financial management. Some examples

to these kind of constraints are stated below.

1) The proportion of the outstanding 1th type bank source to total
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outstanding bank sources is 1imited.

i
2 (X5 Yio Vi)

k
k=1
a . £ : - >
PR 3 3 T Gve)
L (X9, Y- V XoL,™ Yor= Vo )t T (Xq- + 2L Xgp-V
ket VKT ITRT T e kT YakT YakdT = kT Ykl L kT Tk
€ 210125

1i=1,2,30r7, j=1,...,mor any period(s).

where a]O]]j — min. proportion of the outstanding ith type source to
total outstanding bank sources in period j
a]O]Zj = max. proportion of the outstanding 1th type source to

total outstanding bank sources in period j

2) Min., and max. amount of total bank sources that can be used are limited.

b

o~ Cae

J
1015 < é;](xlk'y]k7vlk)+

=~

=1 k=1 k=l

J 3
(Xop¥YokVar)*t B (X3p7¥gd+ & (X7 Vyyy < b102;

j=1,...,m or any period(s)

where b]O]j — min. amount of total bank sources that can be used in period j

b]OZj — max. amount of total bank sources that can be used in period j

3) The proportion of the total outstanding non-bank sources to total

outstanding bank sources is limited.
J J

Kangt 2 Mk sk 655655635165 -1635-2 755526563

310215 73 ) J ( | J ( ) J ( )

I (X YVt B Ko Yop Vot B XgmYgpdt I Xy Y

2 il B Bacacvad " B Gacdad® 2 BV
J=3,....m

< 810223
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where
210213 = min. proportion of the total outstanding non-bank sources
to that of bank sources

21022 = max. proportion of the total outstanding non-bank sources

to that of bank sources.

4) The proportion of the total outstanding inveétment in term deposits

to total outstanding investment in marketable securities is Tlimited.

J J
Xoi1: + L Xgop, T I X
. g 81j kej -2 82k ey 83k . .,
]03]3\ K < 1032\] s J s e« ol
2. %94

1

where £==1,vfor j=4.5,6
L=3-5, for j=7,...,m
310313 = min. proportion of the total outstanding non-bank
sources to that of bank sources
— max. proportion of the total outstanding non-bank

21032
sources to that of bank sources.

3.3.2.5. Objective (Cost) Function

The cost components of the objective function is divided into two

parts: 1) Explicit costs, 2) Implicit costs.

1) Explicit costs are defined as the costs that can be measured objectively
and quantitatively as the interest expense of a financial resource or

the interest income (return) of an investment. These costs depend on the
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outstanding amount of resources and investments, and the required
interest rates for them. Total monthly interest expense (Ilj) for line
of credit, pledging of accounts receivable, short-term bank credit,

stretching of accounts and taxes payable and term Toan is written as:

| SR U S S SN VU SO 4 '
1375157 2572357257 1357357 61 %5557 516 35" "52%5 31

"52X5233-1"753%55-2""53%555-2" "61%635" 625655177527
J=3,...,m

For period 2, the variables with subscript j-2 are deleted.

For period 1, the variables with subscript j-1 and j-2 are deleted.

The interest expense for one-month maturity period commercial

paper (IZJ) ist

s =Ta15 %015 Floeooom

The interest expense for three-month maturity period commercial

paper (I3j) is:

1 .
I3j='_" ra21 X421 , for period 1

3
2z

L raoo¥app for period 2

r X +
4217421 3

w

3 |
T(k=§-2(‘m'k)‘"42kx42k) , for j=3,...,m
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The interest expense for six-month maturity period commercial

paper (I4j) is:

] .
I4j=m——r43]x42] » for period 1

6

1 ~ .
—6-(2r43]x43] + Y'432X432), for peY'10d 2

(3r43]x43]+-2P432X4324-r433x433), for period 3

o |—

1
=‘6—<4"431X431 + 3ry30%a32+ 2rg33%433+ T434%434 )5 ToOr
period 4 -

1 ,
‘6—(5’”431"431 + 4rg3pXy30 + 3ry33%33 * 2rg30%g30 *Tag5Xa3s) |

for period 5

I :
=— T (j+1-k)rgq X s J=6,...,m
6 kej-b 43k"43k

The interest income for one-month maturity period term deposits

(ISJ) is:
Is;=Tg15%815 ., j=1,....m

The interest income for three-month maturity period term deposits

(IGj) is:

_ 1 , :
16j—_7;r821x821 , for period 1
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2 ] _—
:=f§r821x82]4'?;r822x822 , for period 2
o
= I (3 +1-K)rg, x , for j= 3,...,m
3 kej-2 \ 82k”82k

The interest income for six month maturity period term deposits

(I7j) is:
I -—;Lr X f eriod 1
7377 '8317831 » TOT PeMIO
o '
="g'(2r831x831'*r832X832) , for period 2
;—]—(3)* Xgaq + 2rgaoXgan + MoaaX )
~7 °'831%831 " “"832%832 " "833%833’ , for period 3
i
= 48317631 * 332832 * 2'833%g33 * 'eas¥e3e) > Tor
period 4

1
= (58314831 * Tg32%g32 * 3T833%833" 21834834 * "835%835 )-

for period 5

. J | ‘
=—;—- T (J+ ]-k)r83kX83k_ , for j=6,...,m

kzj '5

The interest income for marketable securities (I8j) is:

K -
I8j=.=z rgijXgi; > J = Tre-eom

j=1
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Then, total explicit cost (E;) in period j is:

Ej=I]j+I + 1.+ 1 I

.

25+ 13j Isj~ lg5™ I757 Tgg » 3= 1+
2) Implicit Costs: The qualitativeconsiderations in the stretching of
payables (cost of i11 will to creditors, tax authorities) and the term
Toan (restrictions on the company operations, such as officers' salaries,
dividend payments, and capital expenditures) will be incorporated by
assigning implicit costs. These costs will be assumed to be proportional
to the amount of money borrowed and hence can be specified as rates
per period. Let,
9., =implicit cost of 111 will to domestic creditors when
péyments are stretched for one period.
q52==1mplicit cost of i11 will to domestic creditors when
payments are stretched for two periods.
9.4=1implicit cost of 111 will to domestic creditors when
payments are stretched for three periods.

4

q']==imp1icit cost of i11 will to foreign creditors when

payments are stretched for one period.

%,=implicit cost of i11 will to foreign creditors when
payments are stretched for two periods.

4
q53==imp1icit cost of i11 will to foreign creditors when

payments are stretched for three periods.
q6]==implicit cost of 11 will to tax authorities when payments

are stretched for one period.

q62==imp11cit cost of i11 will to tax authorities when payments

are stretched for two periods.



q7]==imp]1cit cost of the term loan.
The total implicit cost (Ij) for the jth period is:

Lm 9oxo.. 40 .+ @ . q
i 51%555 T 51%535" 52%535-1% '52X'555-17 '53%554-2 *

q53X5jj"2+ q6]X6jj+ C162)(6‘]‘\:|‘.'|1L q7]z7j s J=3,....m

For period 2, the variables with subscript j-2 are deleted.
For period 1, the variables with subscript j-1 and j-2 are

deleted.

An adjustmentcan also be made for terminating the model
after m periods. If the cash budget covers a complete seasonal cycle,
any difference between the financial conditions at the end of the
last budget period and those at the beginning of the initial period
must be taken into account in the making of the financial decision.
In the formulation, it will be assumed that the conditions at the
end of the Tast period under consideration need not necessarily be
the same as fhey were at the beginning of the initial period. An
"end condition implicit cost or credit" is assigned where the beginning
and ending conditions are not the same. This consists of a one-time
cost on any outstandingkloans at the end of the period and a one-

time credit for any marketable securities or term deposits available.

The rate for implicit end costs are defined as:

S, =for line of credit

1
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‘2==f0r pledging of accountsreceivable

53==f0r short-term bank credit

Sg4="for commercial paper

85==for stretching of domestic accounts payable
Sg="for stretching of foreign accounts payable
56¥=f0r stretching of taxes payable

S7==for term Toan

58==for term deposits

59==for marketable securities

The total end condition implicit cost (Dm) iso
D =S121m" S2Zom* S3%3m *Sa Kain® Xazm® Xazm-1" *a2m-2* ¥a3m *

Xq3m-1" Xa3m-2*X43M-3* Xgan_a* Xazp )t & (Xgpet Xgpo 4+
X5mm-2)+ Sé (X5mm+ X5mm-1+xémm-2), +56(X6mm'+x6mm—]) *

$270 = 8 (Xgim*™ *g2m **gom-1" *82m-2% *83m* *83m-1"

o K
Xg3m-2" *83m-3 * *83m-4* *83m-5) ~ I L Mg
: 1=

Total relevant cost (TRC ) is the sum of all explicit and implicit

costs

m m

TRC=y E.+ ¥ I.+D
=1 T

The objective is to minimizé TRC subject to previously defined

constraints,
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3.3.3. Data of the Model

The data of the model will be analysed in two subsections.
First, data of the cash budget model and then data of the optimization

model will be investigated.
3.3.3.1. Data of the Cash Budget Model

Cash budget model provides all the necessary inputs to be
utilised by the optimization model. For this reason, the data and

the parameters of this model should be realistic and reliable,

The financial planning period of the model includes 12 months

starting from Jan. 1986 ending in Dec, 1986.

Since the company imports 80% of the raw materials it utilizes
in the production process and highly depends on exports earnings,
foreign currency rate expectations are crucié]]y important in financial
planning. Impcrts are reé]ized by Swiss Frank (SF) and Germain Mark
(UM), and exports by U.S.3. Monthly foreign currency rate expectations

for the whole planning period are depicted in Table 3.3.3.1.1.

Forefgn currency rate expectations are used in determining
the TL. equivalent of the payment requirements of imported raw

materials (for SF and DM) and earnings from exports (for U.S.3).
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TABLE 3,3‘3ﬂ1f1! Monthly Foreign Currenéy Rate Expectations For
Swiss Frank (SF), Germain Mark’(DM) and U.S.8.

Jan.  Fab. Mar, = Apr. . May June July Aug.. Sep. Oct.. Nov. Dec.

580.0 596.8 614.1 631.9 650.3 669.1 685.5 708.5 729.0 750.2 771.9 793.7
332.5 336.6 346.3 356.4 366.7 377.4 388.3 399.6 411.1 423.1 435.3 447.6
280.6 284.1 292.3 300.8 309.5 318.5 327.7 337.7 347.0 357.1 367.4 377.8

Expectation of domestic inflation rate is another environmental
condition that is incorporated into the model. In the periods of high
inflation, the cash requirehents of the firms are deeply affected from
rapidly increasing inflation rates. In the model, the impacts of inflation
are observed in the prices of domestic raw materials and transportation
costs. The inflation rate throughout the 12-month planning period is

estimated to be 38% being uniformly distributed among months.

As. a hedgeagainst inflation, the domestic selling prices of products
“are predetermined to be increased by 10% once in every three months
the first onebeing in the fourth month. This represents a price increase
of 33% in the whole planning period which is under the expected inflation
rate. This is explained by the firm's policy of targeting to increase

its domestic market share.

In the domestic market, one product from each of the Product
Lines I,III,IV and ten products from Product Line II are marketed.
Four of the products marketed from Product Line II constituted 79%

of total sales quantity of this category. Once demand quantity is
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generated for Product Line II, the sales mix among ten different products

are determined by the previous year's sales proportions of this category.

For the outstanding export orders, previously negotiated export
prices will be valid. However, since the value of U.S.$ has lost its
value recently against SF and DM which are the currencies used in the
imports of the firm, the management decided to increase export prices
by 20% on the average for the new orders starting from the fourth

month of the planning period.

In the export market, one product from Product line I and four
different products from Product Line Ii which are not demanded by
domestic customers are marketed. One of the products for the export
market from Product Line II constitudes 70% of total export quantity
of this category. The sales mix for Product Line II is determined by
taking care of both previous year's exports and the experts' opinions

for the current planning periodﬁ

For the exports market, the firm does:not carry any finished
goods inventory. The orders are taken as Batches: For each order,
production planning is performed separately\and goods are dispatched
immediately after the production process. For the domestic market,
the firm's policy is to carry a finished goods inventory of 5% of

the current monthly sales quantity.

The firm has to carry a certain amount of inventory for imported

raw materials because of predetermined order quantities and lead times.
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For domestic raw materials, the policy is to have a safety stock of

5% of the total requirement of monthly production.

The customs fees and freight expenses are paid in advance when
the raw materials are imported. The payment to foreign vendors are
scheduled to be made-after three months the importation have been
realized. Payments of some of the domestic raw materials are made 1in

advance, however, generally payment terms are one month.

Payments of energy expenses are realized with one month lag.
The energy expense amounting to TL. 20 Million is constant and the

variable portion is equal to 1.5% of the total sales figure.

The payments of factory overhead expenses are made in advance

being equal to 4% of the total sa]es;

Selling and administrative exbenses are equal to 3% of the
domestic sales and paid in advance. As a provisiona other expenses

are taken to be 5% of the domestic sales.

In the beginning of the planning period, the firm's outstanding
debt to foreign vendors amounts to SF 921,199; SF 215,200 of this
accounts payable are scheduled to be paid in the first month, SF 121,894

in the second month and the remaining SF 584,105 in the third month

of the planning period.

The firm's outstanding debt to domestic vendors amounts to TL.
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30 Million of which TL. 20 Million will be paid in the first month.

and the remaining TL., 10 Million in the secdnd month.

The firm will pay TL. 118 Million in the third month and TL.
334.5 Million in the sixth month of its outstanding short-term bank
credits and in the third month it will also bay the accrued interest

of its bank loans amounting to TL; 44:5 Million.

The firm has made the agreement with the bank previously of
taking prefjnancing credit amounting to TL. 336.6 Million in the third
month and repaying it including the interest as TL. 426.573 Million in
h

the 9t menth of the current planning Seriod;

The payment schedules of outstanding debts are obligatory, they

cannot be_cﬁqnged‘

The firm collects 25% of its monthly- domestic sales in advance,
43% with one month lag and 32% with two months lag. The exports are

collected immediately after the sales are incurred.

The ayerage tax rebate on exports’js.]S%.and this amount is

collected after two months the exports have been realized.

In the beginning of the p]anning period the firm's outstanding
accounts receivable amounts to TL. 160 Million. 60% of this amount is

expected to be collected in the first month and the remaining 40% in

the second month.
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The minimum amount of cash (MC) that the firm wishes to have on
hand anytime is TL. 20 Million. The proportion of net operating cash
flow or net drain (y) that the firm desires is 25%. The beginning of

period cash on hand is TL, 160 Million.
3.3.3.2. Data of the Optimization Modetl

In the optimization model, the short-term financing alternatives
available are : i)Pledging of Accounts Receivable, ii) Short-term Bank
Credit, iii) Stretching of Accounts Payab]e; iv) Stretching of Taxes

Payable, and v) Term Loan.

In the "Pledging of Accounts Receivable" alternative, the bank
lends up to 80% of the face value of the Beginning—of-beriod accounts
receivable in all the_periods; Thus,

a1;=0-8 , o d=T,...,02

The distribution of the amount of accounts receivable at the
beginning of period j is obtained from the cash budget model by successive
planning processes wﬁth,resﬁect to tﬁe different demand forecasts
generated,]1 For each risk level, namely being in the left or right of
the average value of Period Cash Requirement by 1 or 2 standard deviations
this amount varies and gives differing oﬁﬁortunities to the firm in

using this credit.

The proportion of accounts receivable that are collected during

any period is 60%. That is,

]]See Appendix 9 for the distribution of the begi@ning of period accountg
receivable revised with the bank's maximum lending proportion. (0.80xAj)
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3y~ 0.6 R T T
This means that during any period-the firm collects 60% of
its outstanding‘beginning of period accounts receivable balance from

its customers.

The max. amount that can be borrowed during any period by
pledging of accounts receivable is TL. 150 Million. Thus,

bopi= 150, §=1,...,12

In the "Short-Term Bank Credit" alternative, the maturity
period is 6 months. However, the Management can repay all or part
of its loan before the maturity period if it has the opportunity
to do so. Therefore, once taken the firm‘is not obliged to carry

the debt burden until it matures;

In order to fulfill the reguirements, the max. amount of
loan that can be raised in any period and the max. outstanding balance
under short-term bank credit change with resﬁect to the risk levels.
If the Management is risk-averse, desiring to feel safe all the time
in terms of satisfying its cash needs, it wou1d require a greater
1imit on borrowing, Risk levels and -the management's being risk-

averse or risk seeker is shown in Exhibit 3.3.3.2.1

Risk-averse management would be pessimistic, unlike risk-seeker
management's being optimistic, in terms of cash requirements resulting

from Tower expected sales quantities and would take the necessary

precautions accordingly.
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Exhibit 3.3.3.2.7. Risk Levels and the Meaning of the Management's Being

Risk-Averse of Risk-Seeker; .

Risk Level - 1 11 ITI Iv v

Period Cash Requirements tY:Zs 7_("15 ? X+1s X:\—Zs

Degree of Risk-Taking - A . , -
Risk-Seeker Risk-Averse

The max. amount of requiredﬂoutstanding:ba1ance (b3]j) and
the max. amount that can be borrowed (b33j) under Short-term bank

credit in each risk level 1is shown in Table 3.3.3.2.1

TABLE 3.3.3.2.1. The Max. Amount of Required Outstanding Balance

(bsy:) And the Max. Amount That Can Be Borrowed

31j
(b33j) Under Short-Term Bank Credit In Each Risk

Level.
Risk Level b31j(j =1,...,12) b33j(j== T1,0..512)
I 1,300 300
I1 1,150 300
111 1,000 250
IV 650 ‘ 200
Vv 500 200

In the "Strething of Accounts Payable" alternative, the financial

management may stretch up to 60% of the foreign accounts payable and

75% of the domestic accounts payable in the period in which they first
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come due. Thus,

35]J=0075 E} j=],...,]2
ag;=0.60 . §=1,...,12

The distribution of the payment schedules of both foreign and
domestic payables are obtained from the cash budget model and was shawn

previously in Appendix 7 and Appendix 8, respectiveh,/.]2

The proportion of domestic accounts payable stretched in the first
period which can be stretched in the second period is 50% and that of

foreign accounts payable is 30%. That is,

a52j==0.5 s j=1,...,12

alpi=0:3 s d=Tli..2

The explicit cost of stretching accounts payable one month in the
period in which they first come due for domestic vendors is 3% and for

foreign vendors is 4%. That is,

r5]==0.03

ré]==0.04

Since the constraints of stretching accounts payable for the second

month are of the type:

12 i i i ibuti f the amount of
See Appendix 10 and Appendix 11 for the distributions o _ :
domesigt and foreign pgyab1es that can be stretched in the first period
respectively after they are adjusted with the stretching proportion for
the first month, namely 75% for domestic payables (0.75xPj) and 60% for

foreign payab1es,(0.60xPj).
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5531 € 3251+ 5y )55 050 5 J = 2sam

X555-1 < B30+ 5055050 > I =2.m

the constraint sets used in the model are:

X5i3-1 € 0-215%55 449 i 2,212

0.312x,

5j-]j-1 * j =29-_-._,:|2

*5j-1 €

The financial management's policy is to stretch both domestic and
foreign payables at most two months after they first come due, i.e. the
amount stretched in the second month should be paid in the third month

with the second period's cost of streching.

In the "Stretching of Taxes Payable" alternative, the financial
management may stretch up to 80% of the taxes payable in the period 1in

which they first come due. That is,

3615 =08 ,j=1,...,6
As a policy, the firm plans to benefit from this source, only

in the first six months of the planning period.

The payment schedule of taxes payable is obtained from the cash
budget model after the manpower planning process and is shown in

Table 3.3.3.2.2.
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TABLE 3.3.3.2.2. Payment Schedule of Taxes Payable Throughout the

Planning Period.

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

,cheduled

ax Payments

12.5 18 18 12,5 37,5 12;5 43 12.5 18 12,5 43 18

The proportion of taxes payablestretched in the first period which

can be stretched in the second period is 100%. That is,

The explicit cost of stretching taxes payable one month in the

period in which they first come due is 11%. That is,

Since the constraints of stretching taxes payable for the second

month are of the type:

X35-1 € 3625(1*761)%63-15-1 > I = 24,005

the constraint set used in the model is:

s s J=2,...,0
%31 < 1 Meg1g-1 0
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The firmfs policy in stretching of taxes payable is at most two
months, i.e. the amount stretched in the second month should be paid in

the third month with the second period's cost of stretching.

The financial management has decided to raise term loan, if
necessary, only in the third month of the planning period. The principal
will be repaid in eight equal installments once in every six months.

h month if the term loan is

Thus, the first instaT]ment will be in the 9t
taken equaling 12,5% of the amount borrowed. The accrued interest of

the outstanding term will be paid together with the principal payments.

The explicit cost of the term Toan is 60% per year. No speed-up of payments
is possible. The max. 1imit on the amount of borrowing by term loan

depends on which risk level the management is. If it is risk-averse this

1imit is higher, if not it is lower because of the changing level of

each requirements.

The firm has three different kinds of invesment alternatives:
i) One-month maturity term deposits, ii) Three-months maturity term

deposits, iii) Government securities.

As a policy, the proportion of one-month maturity term deposits

to total outstanding term deposits should be at least 75%. That is,

- i =1,...,12
agyy; =075 » 3 =Tu

The constraint set is:



20.75 , §=3,...,12

Xgr:s 7 I X
813 7\ 5 82K

The max. amount of investment that can be made in one-month
maturity term deposits is TL. 150 Million, three-months maturity term
deposits is TL. 80 Million and government securities is TL. 90 Million

for each month in the planning period. That is,

bgpys =150, § =1,...,12
bgpps = 80 » § =1,....12

b92-lj = 90 ’ J =-I’__.~-.,]2

The accrued interestof pledged account receivables and short-term bank
credits is paid once in every three months, namely in the third, sixth,
ninth and twelveth months. Consequently;\the interest payments are included

to the fulfillment of requirements constraints accordingly.

The firm has two financial policies with respect to its short-term
investment portfolio. Management desires the proportion of goverment
security- investments to total one-month maturity investments to be at

most 30% for each month. That is,



The firm sets the objective of lTowering the proportion of one-
month maturity investments to total investments to at most 60% gradually
starting from 75% in the first period and 70% in the second period.

The resulting constraint set is:

X811 " X911

> 0.75 , for period 1
X811 * %911 * X821

X812 " X912
> 0.70 , for period 2

X812 " %912 * Xg21 " Xg22

X815 %915, . |
- » 0.60 , §=3,...,12
“
Xors T Xqr st B X
813 “91J k=ds2.82k

For the objective function, the cost coefficients of all the
alternative financial sources and the returns (negative costs) of the
investment alternatives should be determined; The cost of pledging of
accounts receviable alternative is 70% per year and that of short-term

bank credit is 80% per year.

The exp]icit cost of stretching domestic accounts payable one
month when they first come due is 3% per.montﬁ and that of foreign
accounts payable is 4% permonth througﬁout the planning period. However
in order to incorborate the cost of 111 will to creditors an implicit

cost of 5% is added to the explicit cost of both of the alternatives.

Thus,
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The total cost of stretching domestic accounts payable one month

when they first come due=0.08

The total cost of stretching foreign accounts payable one month

when they first come due=0.09

The cost of stretching accounts payable for the second month is
calculated as follows:

2

For domestic accounts payable: (1.08)° -.1.08=0.0864

For foreign accounts payable : (1.09)2 - 1.09=0.0981

The cost of stretching taxes payable when tHey first come due is
11% per month, The cost of stretching for the second month is calculated
as follows :
(r.11)(1.07) -1.11 =0.0777

since the second month's cost of stretching'is 7%.

The explicit cost of borrowing by term loan is 60% per year and
the implicit cost is taken to be 60% per year. Therefore, the total cost

is 120%_per year.

In the fulfillment of requirements constraints only the explicit

costs are relevant since they represent the real monetary values.

The monthly return is 3.33% (40% per year) for government securities
and 2.625% (31.5% per year) for one-month maturity term deposits. The

three-monthly return for three-month maturity period term deposits is



67

10.125% (40.5% per year).

In the optimization model, there are 167 variables and 245
constraints. A1l the variables are continuous and greater than or equal
to zero. Among the constraints, 25 are equality, 160 are less than or

equal to and 60 are greater than or equal to constraints;]3

3.3.4. Findings and Interpretation of the Results

In Section 1, the optimal solution of the short-term financing/
investment decision problem obtained for each risk Tevel will be analysed.
In Section 2, the opportunity costs (éhédew brices) of the optimal sb]utions
will be interpreted. In Section 3, seneitivity aha]yses with }espect to

cost coefficients and right-hand side resource constants will be conducted.

3.3.4.1. Optimal Solution of the Short-Term Financing/Investment Decision

Problem At Each Risk Level

The optimal solution of the short-term financing/investment decision
problem at each of the fjve.risk,leve}s is obtained with the executjonbof
MPOS (Multi-Purpose Optimization System) Version 4l1]4 package program
which is available to the CDC-Cyber users at the Bodazic¢i University by

the releyant data.

As previously described, Risk Level I represents the most pessimistic

]3See Appendix 12 for the complete linear programming formulation of the
short-term financing/investment decision problem to be executed by MPOS

]4See "A Guide to MPOS Version 4" a publication of Northwestern University
Vogelback Computing Ceter which is available at Bogazici University

Computer Lenter
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view of the Management in terms of demand forecasts resulting in the
largest cash requirements (x-2s) for each month in the planning period.
As demand forecasts become more optimistic period cash requirements

- decrease reaching to a minimum at Risk Level V (X+2s).

In the model, there are tHree bank sources for financing the
cash requirements; i) pledging of accounts receivable, ii) short-term
bank credit, and iii) term loan. The amount of available resource that
can be used by the pledging of accounts receivabie alternative depends
on the outstanding balance of beginning-of-period accounts receivable
revised with the bank's maximum lending proportion (80%), i.e. the firm's
outstanding borrowing from this source can be at most 80% times beginning-
of-period accouhts receivable. The outstanding balance of beginning of
period accounts receivable increase as demand forecasts become more
op’cimis’cic]5 since sales level will consequently rise collection proportions
remaining constant. For this reason, the Management can benefit from
this source more as their risk level gets closer to Risk Level V. This

outcome can be easily observed in Table 3.3.4.1.1.

In some periods, even though the firm's beginning-of-period
accounts receivable level is sufficient Management cannot borrow more
because of the bank's max. limit of lending which is equivalent to TL

150 million.

This source is relatively restricted when compared to short-

term bank credits since it depends on the firm's account receivables.

]5See Appendix-9.



TABLE 3.3.4.1.1 The Amount of Pledged Accounts Receivables At Each Risk Level in the Optimal Solution

Credit Raised
Risk Voluntary Repayment
Level I Mandatory Reyapment
Outstanding Balance

Credit Raised
Risk Voluntary Repayment
Level II Mandatory Repayment
Qutstanding Balance

Credit Raised
Risk Veluntary Repayment
Level III Mandatory Repayment
Outstanding Balance

Credit Raised
Risk Voluntary Repayment
Level IV Mandatory Repayment
Outstanding Balance

Credit Raised
Risk Voluntary Repayment
Level V Mandatory Repayment
Outstanding Balance
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Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. TOTAL
118.46 72.347 53.845 85.774 43.478 97.009 91.405  88.193 94.356 744 .867
71.076 71.839 61.043 75.881 56.439 80.781  87.155 87.778 591.992
118.46 119.731 101.737 126.468 94.065 134.635 145.259 146.297 152.875
125.821 86.93 90.078 91.069 88.899  102.212 150 104.06 99.458 111.241 1,049,768
53.692 53.692
75.493 82.355 86.989 89.114 96.973 96.973 96.574 101.065 100.101 818.101
125.821 137.258  144.981 149.061 148.523  161.621 160.956 168.442 166.835 177.975
150 96,056 107.81 102.806 102.216  115.417 150 116.714 150 128.126 1,219.145
36.182 39,277 75,459
90 93.634 102.139 102.539  102.346 110.188 112.366 114.975 112,424 940.611
150 156.056 170.232 170.899 170.576  183.647 187.277 191.625 187.373 203.075
150 114.854 150 114.543 150 128.621 150 129.369 121.988 145,011 1,354.386
24459 34,464 18.671 77.594
90 104.912 117.29 115.642  115.578 123.404 128.159 128.885 124.747 1,048.617
150 174.854 195,483 192.736 192.63 205.673 213.598 214.808 207,911 228.175
150 133.653  143.273 126.28 128.853 150 148.839 142.022 133.253 150 1,406.173
18.173 . 8.173
90 116.192 132.44 128.744  128.81 136.62 143.951 142.7% 137.069 1,156.62
150 193.653 ~ 220.734 214.574 214.683  227.7 239.919 237.99 228,449 241.38
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However, short-term bank credits alternative can be utilised by the
Management in a more relaxed way. The max. amount of required outstanding
balance under short-term bank credit alternative falls down to TL. 500
million at Risk Level V starting from TL, 1,300 million at Risk Level 1.16
This implies that the firm's policy is to use the pledged accounts receivable
source as much as possible as the demand gets higher. The max. limit is
attained at the end of the planning period in the first four risk levels.

At Risk Level V, the firm never reaches the max. required outstanding

balance of TL. 500 miilion attaining at most to TL. 491.398 million in

the Bth

month. In the first three risk levels the firm reaches these
required ]imfts by continuously borrowing at each month. Thus, the
Management should take the necessary precautions in»order to raise these
short-term bank credits whose amounts are shown in Table 3.3.4.1.2,
depending on their risk level and the corresponding monthly borrowing

Timit, V7

Since the cost of pledging of accounts receivable (70% per year)
is cheaper than that of short-term bank credits (80% per year) the firm

will borrow from the former alternative until the upper 1imit is reached

and then the latter will be utilised. |

The third bank source is the term loan. The Management decides
to raise a term loan,-if necessary, only in the third month of the planning

period because of excessive foreign payments, bank Toans and interest

16 See Table 3.4.

17 see Table 3.4.
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TABLE 3.3.4.1.2 The Amount of Short-Term Bank Credits At Each Level In the Optimal Solution

Risk Credit Raised
Level T  Credit Repaid
Outstanding Balance

© Risk Credit Raised
Level II Credit Repaid
Outstanding Balance

Risk Credit Raised
Level IIT Credit Repaid
Cutstanding Balance

Risk Credit Raised
Level IV Credit Repaid
OQutstanding Balance

Risk Credit Raised
Level V  Credit Repaid
Qutstanding Balance

Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. TOTAL
60.95 194.32 194.32 300 47.085 300 168.839 228.807 1,494,321
78.71 97.851 17.76 194.321
60.95 255.27 370.@8 670.88 719.965 1,017.965 1,088.953 1,071.193 .1,300
78.953 174.274 178.283 113.402 300 300 97.739 172.472 1,415,123
88.53 85.744 90.849 265,123 -
78.953 253.227 431.51 544 912 844.912 756.382 1,056.382 1,068.377 977.527 1,150
250 168.376 136.021 250 250 233.665 23.136 48,999 1,360,197
74.921 138.446 74.694 62.832 9.304 360.197
175.079 343.455 479.476 591.03 841.03 766.336 937.169 927.865 951.001 1,000
124.539 200 106.872 200 200 112.103 200 31.61 1,175,124
67.166 123.498 103.088 o 230.602 0.77 525.124
124.539 257.373 364,245 440.747 640.747 537.659 649.762 619.16 618.39 650
74.001 96.292 103.741 16.364 200 56.797 0.264 548.45¢%
) 182.979 51.9 24.678 ' 259,557
74.001 161.293 275.034 291,398 491,398 308.419 365.216 313.316 288,638 288.902
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payments scheduled to that period. Raising term loan is required only

in the first two risk 1evels. In the optimal solution. Term loan required
to be raised amounts to TL. 452.629 million in Risk Level I and TL.
163.589 million in Risk Level II. In the other risk levels, financial
sources other than term loan which is fhe most expensive one (120% per
year) are sufficient to meet requirements. Therefore, if the Management
is in one of these risk levels they should immediately start negotiating

term loan agreement with the bank.

The non-bank financial sources to the firm are stretching of
accounts payable. For domestic and foreign accounts payable, the amounts
that can be stretched are obtained from the cash budget as the payment
schedule of purchases. Taxes payable are also obtained from the cash
budget as a result of manpower planning. Domestic and foreign accounts
payable increase as the demand forecasts become more optimistic, i.e. as
risk level gets closer to V, since increased}demand means increased
production and purchasing. The amounts of accounts payable that can bé
stretched after being adjusted with the stretching proportion for the
first month are shown in Appendix-10 and Appendix-11; respectively.

The firm aims at using these sources after all of the bank sources have
been utilised in order not to suffer from the 111 will to creditors.
For this reason, the Management assigns 5% implicit cost per month to

these sources.

In the first two risk levels these sources are used to a great
extend in the last two months of the planning period since bank borrowing

limits have been fully utilised at these periods as seen in Table 3.3.4.1.3.
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TABLE 3.3.4.1.3 The Amount of Stretched Accounts Payable At Each Risk Level in the Optimal Solution

Risk
Level |

Risk
Level II

Risk
Level III

Risk
Level IV

Risk
Level V

Stret.
Stret.
Stret.
Stret.

Stret.
Stret.
Stret.
Stret.

Stret.
Stret.
Stret.
Stret.

Stret.
Stret.
Stret.
Stret.

Stret.
Stret.
Stret.
Stret.

Dom.Pay.(First Period)
Dom.Pay.(Second Period)
For.Pay.{First Period)
For.Pay.(Second Period)

Dom.Pay. (First Period)
Dom.Pay. (Second Period)
For.Pay.(First Period)
For.Pay.(Second Period)

Dom.Pay.(First Period)
Dom.Pay. (Second Period)
For.Pay.(First Period)
For.Pay.(Second Period)

Dom.Pay. (First Period)
Dom.Pay. (Second Period)
For.Pay.(First Period)
For.Pay.(Second Period)

Dom.Pay. (First Period)
Oom.Pay. (Second Period)
For.Pay.(First Period)
For.Pay.(Second Period)

Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Dec. TOTAL
10.203 22.324 24,978 40.899 36.598 35.05 204,937
11.497 17.966  29.463
40.946  94.771-
16.793  16.793
24.697  29.373  31.684 21.272  42.228 54.241  250.844
12.719  15.127 27.475  55.321
77.842 162,385
26.377  26.377
32.678  36.422  38.389 33.804 73.432  214.725
18.757 18.757
46.947  46.947
40.659  43.471 45004 46.335 48.762  224.321
‘ 22.388 22.388
48.64 50.52 51.8 8.869 159.829
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At the other risk levels, stretching accounts payable alternative
is used generally for domestic payables in months 3,4,5,7 and 12 which

represent the periods of relatively more cash requirements.

Stretching of taxes payable alternative is not used in any of the
risk Tevels since it is the most expensive financing alternative and

other sources are sufficient to meet the requirements.

The payments of accrued interest expenses of pledging account
receivables and short-term bank credits are made once in every three
months. These payments and the payments of cost of Stretching account
payable at each risk level in the optimal solution are shown in Table

3.3.4.1.4.

There are three short-term inyestmentba1ternatives in the model:
i) one-month maturity term deposits, ii) three-months maturity term

deposits, and iii) one-month maturity- government securities.

Short-term investments are realized in the first two months since
the firm has excess cash on hand in the beginning of the p1anning period
because of a short-term bank credit -just raised; Investments are made
in one-month maturity alternatives since the firm does not have excess
cash on hand in three consecutive periods and cost of financing is much
higher than the return of investment. The amount of short-term investments
and the cash receipts of the corresponding investments' interest income

at each risk level is depicted in Table 3.3.4.1.5.



TABLE 3.3.4.1.4 The Interest Payments (I) of Pledged Account Receivables and Short-Term Bank Credits and
the Payments of Cost of Stretching Account Payables At Each Risk Level In the Optimal Solution

Jan. Feb. Mar. Apr. May June July Aug. Sep. oct. Nov. Dec.. ) TOTAL
Int.Exp.Stret. Dom.Pay. (15¢ per.) 0.306 0.67 0.749 1.227 1.098 1.047 5.097
Risk  Int.Exp.Stret.For.Pay.(15% per.) y , 2.153 2,153
Level I Int.Exp.Stret.Dom.Pay.(Znd Per.) . 0.355 0.355
Int.Exp.Stret.For.Pay.(Znd Per.) :
Interest Payments of Bank Loans 28.738 136.701 225.661 391.1
Int.Exp.Stret.Dom.Pay. (15% Per.) 0.741 0.881 0,951 1.598 0.638 1.6 7.676
Risk Int.Exp.Stret.For'.Pa_y.(]St Per.) 3.382 3.382
Int. Exp. Stret. Dom.Pay. (2"¢ Per.) 0.393  0.467 0.86
Level IT Int.Exp.Stret.For.Pay.(an Per.)
Interest Payments of Bank Loans 64,037 171.483 222.852 458.372
Int.Exp.Stret.Dom.Pay.(lSt Per.) 0.98 1.093 1.152 1.014 4,239
Risk Int.Exp.Stret.For.Pay.(1St Per.) :
Int.Exp.Stret.Dom.Pay.(an Per.) . 0.58 . 0.58
Level TII 1oy byp.Strat.For.Pay. (2" per.) ‘
Interest Payments of Bank Loans 81.857 179.24 206.007 467.104
Int.Exp.Stret. Dom.Pay. (15¢ per.) 1.22. 1.304  1.353 1.39 5.267
Risk  Int.Exp.Stret.For.Pay.(15% Per.)
Int.Exp.Stret. Dom.Pay. (2" Per.) 0.672 ~ 0.672
Level IV Int.Exp.Stret.For.Pay.(an Per.) .
Interest Payments of Bank Loans 66.472 144.414 146.31 357.196
Int.Exp.Stret. Dom.Pay. (15% Per.) 1.459 1.516  1.554 0.266 4.795
Risk Int.Exp.Stret.For.Pay.(lSt Per.)
Int.Exp.Stret.Dom.Pay.(Znd Per.)
Level V Int.Exp.Stret.For.Pay.(an Per.)
52.823 113.01 87.184 253.017

Interest Payments of Bank Loans



TABLE 3.3.4.1.5 Short-Term Investments and the Cash Receipts of the Corresponding Investments' Interest

Risk
Ltevel I

Risk
Level II

Risk

Income At Each Risk Level In the Optimal Solution.
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One-Month Term Deposits
Government Securities
Three-Month Term Deposits
Interest Income One-Month T.D.
Interest Income Gov.Sec.
Interest Income Three-Month T.D.

One-Month Term Deposits
Government Securities
Three-Month Term Deposits
Interest Income One-Month T.D.
Interest Income Gov.Sec.
Interest Income Three-Month T.D.

One-Month Term Deposits
Government Securities
Three-Month Term Deposits

Level III Interest Income One-Month T.D.

Risk
Level IV

Risk
Level V

Interest Income Gov. Sec.
Interest Income Three-Month T.D.

One-Month Term Deposits
Government Securities
Three-Month Term Deposits
Interest Income One-Month T.D.
Interest Income Gov.Sec.
Interest Income Three-Month T.D.

One-Month Term Deposits
Government Securities
Three-Month Term Deposits
Interest Income One-Month T.D.
Interest Income Gov. Sec.
Interest Income Three-Month T.D.

dJan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. TOTAL
52.585 38.318 90.4903
22.537 16.422 38,959
1.38 1.01 2.39
0.75 0.547 1,297
62.976 13.868 76.844
26.989 5.943 32.932
1.653 0.364 2,017
0.899 0.198 1.097
73.366 34.877 108.243
31.442 14.947 46,389
1.926 0.916 2,842
1.047 0.498 1.545
33.756 55.888 139.644
35.895 23.952 59.847
2.199 1.467 3.666
1.195 0.798 1.993
94.146 76.898 171.044
40.348 32.956 73,304
2.471 2.019 4.49
1.344 1.097 2.40
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Investment levels increase as the demand forecast becomes more
optimistic since cash requirements decrease and more are met by internally

generated funds.

The complete tables of sources and uses of cash to fulfill the
requirements at each risk Tevel at the optimal solution are presented in

Appendix-13.

TABLE 3.3.4.1.6. Objective Function Value (z") and the Rate of Change

Between Risk levels.

Risk Level I I1 II1 1V v
z” 899.306 720.95 558.447 421.749  285.601
Rate of Change(%) -19.83 -22.5 -24.48 -32.28

The objective function value ranges between TL. 899.306 million
and TL. 285.601 million among Risk Level I through V as observed in
Table 3.3.4.1.6. The objective function value of Risk Level I is more
than three times than that of Risk Level V. This shows that the Management's
attitude towards risk under the impact of environmental conditions
extensively affects the firm's performance. This big dispersion should
make the Management realize that they must force the environmental

conditions as much as possible in order to attain optimistic demands.

The analysis of thevresults reveals that the Management's main
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difficulty is to decide whether they are in Risk Level I or II because

this distinction makes the largest change in the policies to be implemented
as justified by raising term loan. If they agree that they are in Risk
Level I or II than they observe that short-term sources are not sufficient
for the firm to meet the requirements; They must refer to Tong-term

sources which will take away some portion of their flexibility in future
years. However, if the Management agreees that they are in Risk Level
IIT,IV orV than short-term financing sources will be sufficient for the

current planning period.

3.3.4.2. Opportunity Costs of the Resources At Each Risk Level In the

Optimal Solution

The solution of a linear programming problem does not only produce
optimal activity levels for the corresponding variab]es but also provides
other valuable information for further analysis of the model. The linear
programming problems typically can be interpreted as allocating resources
to activities, Because there may be some latitude in the amounts that
will be made available, information on the economic contribution of the
resources would be extremely useful. fhis information is provided in the
form of shadow prices {opportunity costs) for the respective resources.]8
The shadow price for a resource measures the marginal value of this
resource, that is, the rate at whichobjective function value could be

increased by slightly increasing the amount of this resource being made

available. The increase in the amount of resource must be sufficiently

18 See "Introduction to Operations Research" by Frederick S. Hillier
and Gerald J. Lieberman, pp. 40-41, 1980
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small that the current set of basic variables remains optimal, since this
rate (marginal value) changes if the set of basic variables changes.

If the shadow price of a resource is zero then this means that this
resource is oversupplied not being totally consumed in the model,

consequently, having no economic price,

In the pledged accounts receivable alternative, credit source is
restricted by the bank's max. lending proportion and the firm's outstanding
beginning-of-period accounts receivable. When this source is totally
utilised, namely, maximum credit 1imit has been reached, the corresponding
opportunity costs (marginal values) become negative as seen in Table
3.3.4.2.1. implying the objective function value will improve by that
rate for a unit increase in the level of pledged account receivables.

In these periods, since the outstanding account receivables are predetermined
by the sales forecast the Management should try~to increase the bank's
max. 1ending‘proportion if the cost of this effort is less than the

corresponding marginal values in order to improve the objective function

value,

In Risk Level I and II, opportﬁnityxcosts are present starting
from the first month that the pledged accounts receivable source is used,
namely, month 4 and 3 respectively, indicating that this source is fully
utilised in the first period it is refered. However, in Risk Level III,
IV and V opportunity costs are present starting from the 4thmonth, one
month after this source is utilised for the first time. The reason for
this is that in month 3 the bank's maximum lending 1imit of TL. 150

million is effective i.e. since the firm's adjusted beginning-of-period
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TABLE 3.3.4.2.1. Opportunity Costs of the
Alternative In Each Risk

Resources Related to the Pledged Accounts Receivable
Level At the Optimal Solution.

LEVEL CONSTRAINT Mar. Apr. May June  July Aug. Sept. Oct. Nov. Dec.
J
ki](XZk'yZK'VZk)Sa21jAj .0076 -.0076 - -.0071 -=.0223 -.0093 -.0091 ~-.1226
! X25P215
< .
V2j=622jki](x2k'y2k'v2k) .016 -.016 -.016 -.016 -.016:
J )
kil(XZK_YZk-VZk)SaZIjAj .008 .0979 -.008 -.0034 -.0044 ~-.0105 -.009y -~.0085 -.0084 -.0855
! %2321
v R i
V2j=a22jk£1(x2k'y2k'v2k) .0134 -.0134 -.0134 ~-.0134 -.0134 -.0134
:
k=](x2k-y2k—v2k)sazuAJ. .0082 -.0082 -.00!2 -.0077 -.0102 -.0072 -.0072 ~-.0070 -.0222
111 x2j$b2]j .0083
J
v2j=622jk£4(X2k'y2k'v2k)_ .03Y3 -.0099 -.0099 -.0099 -.0099 -.0099
3 _
ki](XZk-ka-VZk)gaZ]jAj .0082 ~-.0082 ~.0010 -.0080 ~-.01 -.0071 -.0071 -.0069 ~.0152
IV x2j$b21j .0083
J
V2j=6225ki](X2k'y2k'V2k) .0389 -.0095 -.0095 -.0095 -.0095 -.0095
k]
ki](%ZkiyZK-VZk)sa21JAJ .0082 ~-.0082 -.0007 -.0085 -.0098 -.0069 -.0069 -.0090
v x2j5b2]j .0083 -.0059
J
.03% -.009 -.009 -.009 -.009 -.009 -.0059

3257223, F, Yok YarVak)
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account receivables are greater than the firm's maximum borrowing limit
borrowing constraints for the period become binding. This is evidenced,
by the opportunity costs of pledged accounts receivable credit raised
(0.0083) in month 3 for Risk Level IIT,IV and V showing if the maximum
lending 1imit is increased by one unit the objective function value

will improve by the amount 0.0083. In Risk Level I, the highest marginal
values in maximum outstanding credit constraints are in months 12 and 9,
respectively, and in Risk Level II they are in months 12,8 and 9,
respectively. Thus, the Management should try hérd especially in these
periods in order to increase the bank's max. lending proportion so as to
improve the objective function value. In Table 3.3.4.2.1 it is also

observed that, in general, the opportunity costs of mandatory repayment

constraints are greater than the maximum outstanding borrowing constraints

for each period in each risk level. This can be exh]ained with the

increased flexibility obtained by regulating. this amount with respect

to the requirements. Thus, increasing the proportion of account receivables

that are collected during any period (currently 60%) help improve the -
objective function value more than increasing the maximum outstanding
credit Timit since the amounts of mandatory repayments are directly

proportiona] to this rate in the model.

Short-term bank credit source can be used by the firm more freely
and easily than the pledged account receivable alternative. Credit limits
are larger indicating that this source js much easier to find, however,

it has a higher cbst, For this reason, opportunity costs in maximum

borrowing limit are present only in month 7,9 and 12 for various risk
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Tevels as shown in Table 3.3.4.2.2 indicating that the upper Timits

are reached. Therefore, depending on which risk Tevel the Management

is, it should try to raise these limits in the corresponding periods.

TABLE 3.3.4.2.2 Opportunity Costs of the Resources Related to the

Short-Term Bank Credit Alternative In Each Risk Level

At the Optimal Solution.

RISK LEVEL

CONSTRAINT ~ July  Sept.  Dec.

J |

ki](><3k- y3) € bys | -.1667
I

X35 € b33, -.0051 -.0186

J

ki](x?,k— ¥3K) € b3y -.1137
I

X33 < b33 -.0007 -.002

J

qu(x3k' Y3i) € b3y -.0233
111 i

X33 < bas; .0046

J

z (X3 Yai) < by -.0133
IV

. ~.005

X35 < D3y

J b

z (X3k- )’3k) £ 31j

k=1
v | | )

-.0056
X35 € D33




83

The contraints to ensure that voluntary and mandatory repayments
do not exceed the amount borrowed have gositive opportunity costs in the
first three periods as shown in Table 3.3.4.2.3 for pledged accounts
receivable and short-term bank credit sources in Risk Level I and II
indicating that the objective function value will get worse if there is
any outstanding bank credit in the first two periods. This justifies

that in Risklevel Iraising term loan in the third period for the whole

cash requirement by not using any other bank credit in spite of its relatively

higher cost is more profitable to the firm and in Risk Level II since
only a portion of the cash requirement is met by the term loan utilising
other bank sources have no effect on the objective function value as

evidenced by zero opportunity costs.

Since the cost of short-term bank credit is higher than that of
pledged accounts receivable utilising short-term bank credit source makes
the objective function value get worse more when comparéd to pledged

accounts receivable alternative,

Stretching of accounts payable alternatives are limited sources
when compared to bank credits since they depend on purchases made which

are derived from sales forecast, their payment schedule and the firm's

policy of stretching. Stretching of domestic and foreign accounts payable sources

are more important in Risk Level I and II because of their higher cash
requirements and insufficient bank sources with respect to the other
risk levels. The highest opportunity costs are jnmonths 4, 5, 11 and

12 as shown in Table 3.3.4.2.4.This means that if the Management relaxes



84

jts policy of stretching accounts payable in these periods, namely, if

it raises the proportion of accounts payable that can be stretched when

they become due, the objective function value will impove.

TABLE 3.3.4.2.3 Opportunity Costs of the Resources to Ensure That Voluntary

and Mandatory Repayments Do Not Exceed the Amount Borrowed

For Pledged Accounts Receivable and Short-Term Bank Credit

Sources In Risk Level I and II At the Optimal Solution.

RISK LEVEL. CONSTRAINT JAN FEB. MAR.
J 1y o
T (Xop™ Yo~ Vo) > 0 0 0 .0354
k] 2k Y2k 2k
I i _
z (X3k--y3k) >0 .0763 .0127 .0165
k=1 '
J
k=1 o
II _
J 1
I g vy > 0 o) o781 0
(])Since the slack variable is basic (equaling to zero)
at the optimal solution, the opportunity cost is zero.

In the model, the proportion of government security investments

to total one-month maturity period investments in each period is

restricted to be at most 30%. However, since the return of government

securities is greater than that of one-month maturity investments, this
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Table 3.3.4.2.4 Opportunity Costs of the Resources of Stretching Domestic and Foreign Accounts Payable
In Risk Levels I and II At the Optimal Solution

Stretching Foreign Acct.Pay. (2

period)

RISK LEVEL CONSTRAINTS Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
Stretching Domestic Acct.Pay.(]St period) -.0159 -.0152 -.0076 -.0089 -.0709 -.1534

1 Stretching Foreign Acct.Pay. (1St period) -.025 -.1434
Stretcning Domestic Acct.Pay.(an period) -.0046 -.0007 ~.0021 -.1470

Stretching Foreign Acct.Pay. (2nd period) -.1353

Stretching Domestic Acct.Pay.(]St period)|-.0066 -.0117 -.0123 -.0416 -.1004

Stretching Foreign Acct.Pay. (LSt period) -.0071 -.0904

11 Stretching -Domestic Acct.Pay.(an period) -.0019 -.0053 -.0176  -.0940

nd -.0823
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policy of the firm affects the objective function value negatively in

the periods when the firm has excess cash on hand for investment as
observed from the opportunity cost of the related constraint set in

Table 3.3.4.2.5.Increasing this proportion will help improve the objective
function value. This change in the firm's policy will be more useful

in Risk Levels I and II when compared to the others since term loans

are raised in these Tevels and having more return from invesments will

cause raising less amount of term loans.

TABLE 3.3.4.2.5 Opportunity Costs of Resources Related To the Proportion
of Government Security Investments to Total One- Month
Maturity Period Investments To Be At Most 30% At Each

. Risk Level In the Optimal Solution.

RISK LEVEL JAN. - FEB. MAR.
I -.0154 -.0142
I1 -.0148 -.0144
111 -.0137 -.0133
IV -.0135 -.0132
v -.0134 -.0130
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3.3.4.3 Senstivity Analysis of the Qptimal Linear Programming Solution
At Each Risk Level

Conducting sensitivity analysis after the optimal linear programming
solution is obtained enables analyst to have valuable information about
the range for cost coefficients and right-hand side constants within
which the current optimal basic solution will remain the same and the

impact of the changes in the range on the objective function value.

In this section, first the optimality range for cost coefficients
(only basic variables) and then the optimality range for right-hand-

side constants will be analysed.

The theoretical basis of sensitivity analysis is presented in

Appendix-14,
3.3.4.3.1 Optimality Range For Cost Coefficients (Only Basic Variables)

Optimality range for cost coefficients determines the minimum
and the maximum level within which.the‘OptimaT solution will remain
the same, and the lowest and the highest values of the objective function
value in this range. I'n order the optimal solution to remain the same,
the cost coefficients of the basic variables should be in such a range
that the reduced costs of all the nonbasic variables are greater than

or equal to zero so that they do not enter into the basis,

In the pledging of accounts receivable alternative, the minimum
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Tevel of the cost coefficients representing the amount of credit raised
are, in general, equal to the original cost coefficiemts]9 indicating

that the optimal solution will change when the Coét of this credit
decreases . in any period, Thus, the financial model in any of the risk
levels are very sensitive to the decrease in the cost of this source.

The upper limits of‘the range for each basic variable in all risk Tlevels
are greater than the original cost coefficients. This means that not

every increase in the cost of pledged accounts receivable source requires

a change in the optimal basic solution. There is always a margin indicating
that the current optimal solution is still valid for a certain amount

th period at each

of cost increase. The widest margin occurs in the 12
risk level representing 300.4%, 209.5%, 54.4%, 37.3% and 14.5% increase

in the original cost coefficients from Risk Level I to V, respectively,
This means that the firm should refer to this source even though the costs
get unexpectedly higher in the ]2th period because of its cash requirements

and no access to the other sources. However, this range narrows continuosly

to the fifth risk level because of decreasing requirements and increasing

alternative sources,

The cost coefficients of credit repayment variables are negative.
So, an increase in these coefficients cause a decrease in the objective
function value since the objective is cost minimization. The decrease
in cost coefficients of mandatory repayment variables are not, in general,
sensitive as observed in Appendix-15 indicating that the optimal solution
will not change as the cost coefficients decrease since these are mandatory

repayments depending on the outstanding balance of the previous period.

19 See Appendix-15
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however, the model is very sensitive to the increases of these
coefficients requiring changes in the optimal solution in case this

source becomes expensive.

As in the pledging of accounts receivable alternative, the
minimum level of the cost coefficients representing the amount of
short-term bank credit raised are, in general, very sensitive to the
decreases in the cost of this source. This is evidenced by the level
of minimum cost coefficients being equal to the original cost
coefficients.zo However, in the periods when the maximum credit raising
1imit is reached - e.g.7th period in a]] risk leyels and ch'period
in Risk Levels I'and II- decfeases in the cost of the source
do not require any change in the current optimal solution, in turn,
increases within the range makes the objective function value get
worse more than the increases in the other periods since the model
has to utilise this credit completely to meet the requirements, In
period 9 and 12, even though the cost of short-term bank credit gets
much higher when compared to the current cost of 80% per year the.

optimal solution does not change.

The tolerable credit costs get as high as 96% in period 12
at Risk Levels I and V as shown in Table 3.3.4.3.1.1. Thus, increased
cost of short-term bank credit in these periods only changes the

objective function value without causing any change in the financing

policy of the firm.

20 See Appendix~l16
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TABLE 3.3.4.3.1.1. Maximum Cost of Short-Term Bank Credit in Periods
9 and 12 That Does Not Charge The Current Optimal
Solution,

RISK LEVEL
PER. | T II IIT IV v

9 |86% 81% 803 84y 849

12t 96% 92% 92%. 82%. 96%

The third bank credit source is the term loan being utilised
only at Risk Levels I and I, The yearly cost of the term loan is
taken to be 120% in the model. The tolerable decrease in this cost
without changing the current optimal solution is 117% both for Risk

21 However, the tolerable increase is up to 130% for

Levels T and.II,
Risk Level T and 123% for Risk Level II. The difference in the maximum
cost coefficient Timits reveals that the firm is more dependent on

the term loan in the current financing composition at Risk Level I
unlike Risk Level II where an increase in the cost over 123% per year

causes a change in the financing policy,

The decreases in the costs of stretching accounts payable
variables are not, in general, effective in the model meaning that
the current optimal solution does not change for each risk level
how much they decrease,2] The reason for this is that whenever this

source is utilised, it is used up to the upper limit. %, a decrease

2l See Appendix-18
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in the cost can not increase its utilisation by causing a change in the
optimal basis. The maximum cost coefficient Timits get closer to original
cost coefficients going from Risk Level I to V. For example, the maximum
cost coefficient Timit of stretching domestic accounts payable for the
first period variable in period 4 at Risk Level I is 9.6% per month
whereas that of Risk Level V is 8.3% original cost coefficient being 8%.
This is because requirements decrease and conseguently, financing

alternatives increase as we go to Risk Level V.

The highest maximum cost coefficient limits are in periods
4 and 5 at all risk levels and periods 11 and 12 at Risk Levels I and II
for stretching domestic account payables for the first period variables.
These are the ﬁeriods when this source mostly required. In period 12,
the oﬁtima] solution does not change even when the cost of this source
gets as high as 23%,ber month at Risk Level I and 18% per month at Risk
Level IT justifying the necessity of this source. Thé_range between
maximum and original cost coefficients gets narrower as more expensive
stretching of accounts ﬁayab]e sources are used indicating that the |
model is more sensitive to the increases in the costs of expensive

sources.

The cosf coefficients of investment variables have wide
ohtima1ity ranges‘indicating that they are not sensitive to the changes
in the rates of returns of the investments;22 For one-month maturity
term deposit investments; the obtima] solution does not change even

when the return becomes negative and/or increases up to 48% from the

22 see Aﬁpendix-18
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current Tevel of 31.5% at all risk levels. For government security
investments; the maximum tolerable decrease in the rate of return
without causing a basis change is 24% at all risk levels. Since such
big fluctuations in the rates of returns of investment alternatives
are not exbected in the first three months of the planning period

it can be deduced that changes in the returns of the investments

will not effect the current optimal basis.

3.3.4.3.2. Optimality Range For Right-Hand-Side fonstants (Non-

Slack Resources Only)

Optimality range for the right-hand side constants determines
the minimum and the maximum Jevel for the resourcesbwithin which the
optimal basis will not change, and the lowest and the highest values
of the objective function value in this range. Increasing or decreasing
the resource constant beyond the optimalityvrange requires a basis
change indicating that the current optimal solution is not valid anymore.
On the other ﬁand: fluctuations within the range changes the activity

lTevel of the basic variables without causing a basis change.

Changes in the objective function value within the optimality
range are directly related to the opportunity costs of the corresponding
resources. For examp]e;'in the maximum outstanding credit constraints
of the pledging of accounts receivable source; the optimality range
for the resource is between 36;012 and 150, original resource being
118.46 and the objective fuﬁétion value fluctuates between 899.93 and

899,07 in period 4,23 The opportunity cost of this resource is

23 See Appendix-19
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(-0.0076)?4 This means that if the resource is increased by one unit
the objective function value will improve by 0,0076 unit within the
optimality range and vice versa. Since the maximum level is 150, the
additional amount of resource that can be used without changing the
current optimal solution is 31.54(150-118,46). The corresponding
improvement in the objective function value is 0.24(0.0076x31.54).
Since the objective is to minimize improvement means decrease in the
objective function value. So, the revised objective function value

is 899.07(899.31-0.24). Same logic holds true for the decrease in the
resource level within the optimality range, however, this time causing
an increase in the objective function value. In the above example,

the minimum level that the resource can fall without changing the
optimal basis is 36.012. The amount of decrease in the resource level
is 82.448(118.46-36.012) and the decrease in the objective function
value is 0.62(0.0076x82.448). This makes the revised objective function

value to be 889.93(899.3140.62).

In the maximum outstanding credit constraints of the pledging
of accounts receivable alternative, the optimality ranges get narrow
going from Risk Level I to V.,Z5 This’shows that the current optimal
solutions become more sensitive to the changes in the beginning-of-
period accounts receivable levels as demand forecasts are more optimistic

giving more flexibility in financing the requirements to the Management,

When the demand forecasts are pessimistic the Management does not have

2% cpe Table 3.3.4.2.1

25 e Appendix-19
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~to watch out thg changes in the accounts receivable levels carefully
since they do not imply changes at the current financial plan up to

the Timits in the range. The greatest dispersion in the objective
function value caused by the fluctuations within the range among thé
periods in the same risk level occurs at the 12%N period. For instance,
in Risk Level I the original resource level is 152.88 and the objective
function value is 899.31, but if the resource level could be increased
to 208.52 the objective function value becomes 892.49. Thus, in the

th period, especially in the first three risk levels Management

12
should try hard to increase the bank's maximum lending proportion
which is currently 80% in order to obtain the greatest improvement in

the objective function value without changing the optimal basis.

In the maximum borrowing constraints of the pledging of accounts
receivable source, there are no maximum resource limits in some periods
in each risk level other than the first one. The reasonbfor this is
that in these periods'the maximum borrowing limit of 150 is reached .
and because of excessive cash requirements the basis will not change
how much this limit increases by improving the objective function
value. So, in these periods the Management should try to increase the
bank's maximum lending limit. This interpretation does not hold in
Risk Level I since the amount of credit raised can not reach to maximum

borrowing 1imit because of insufficient beginning-of-period accounts

receivable levels.

In periods when there are voluntary repayments together with
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the credits raised the minimum resource Tevels become the net amount
of credits raised after voluntary repayments are deducted without changing

the objective function value- e.g. periods 5,7 and 9 in Risk Level IV.

The minimum resource levels of the mandatory repayment constraints
of the pledging of accounts receivable alternative are negative26 in
all risk Tevels, original resource being zero, indicating that increasing
repayments within these 1imits will make the objective function value
get worse. On the contrary, positive maximum resource levels imply that

decreasing repayments will improve the objective function value.

The optimality ranges for maximum outstanding short-term bank
credits are present in the 12th period in all risk levels other than
the fifth one since the Slack variables of the resources are zero
only in this period._26 In period 9 at Risk Level IIi, there is an
optimality range for the maximum outstanding credit resource but
fluctuations within this range do not have any effect on the objective
function value. Thus, the Management does not have to worry about the
changes of this resource within the optimality range, moreover, it
gives them discretion in giving up deéisions about this resource implying

there are multiple optimal solutions.

In the maximum borrowing constraints of short-term bank credit
alternative at periods when credits raised reach to the bank's maximum

lending limit-e.q. periods 3 and 6 in Risk Level III and periods 4,6

26See Appendix-20
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and 10 in Risk Level IV- there are no upper Timits in the optimality
range indicating that indefinite increase in the credit limits will

not imply any basis change improving the objective function value.

In stretching of accounts payable alternatives the largest
dispersion in the objective function values within the optimality range

occur in the ]1th

and 12%h periods in the first three 1evels.27 Therefore,
increasing the amount of account payables that can be stretched in these
periods by loosening the firm's stretching policy will make the largest
improvement in the objective function value than increasing any other
financing resource without changing the optimal basis. For example,

in stretching of domestic accounts payab]é constraint in period 12 at
Risk Level I, if the original resource equal 35.05 can be increased to
98.753 the objective function value falls down to 889.53 from its
original level of 899.31 whereas if it is decreased down to zero the
objective function value rises up to 904.68. In stretching of domestic
accounts payable for the second period constraints, the optimal solution
is more sensitive to the decreases in the resource levels which imply
tightening firm's stretching policy. If there is a decline in the
resource level evidenced-by négativé-minimumsresogrce” the-objective
function value will get worse. On the other hand, in stretching of
foreign accounts payable for the second period constraints just the

) . . 27
opposite occur-increases in the resource Tevel require basis change.

The fulfillment of requirements constraints are, in fact, the

cash flow constraints which are subject to drastic fluctuations due

27See Appendix-21
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to the uncertainties in the environmental conditions. For this reason,
they should be watched out very carefully to guarantee that the current
optimal solution is still valid. Changes of the resource constants

within the optimality range may have great effects in the objective

function va]ue.28

The improvements in the objective function value at Risk Levels
I and II are shown in Table 3.3.4.3.2.1. In Risk Level I, if the
requirement can be decreased by TL; 61 million at period 3 without
increasing the other periods' requirements the objective function
value improves by 7.2%. In Risk Level 1I, the highest improvement
occurs at period 7 provided that the requirement is decreased by TL.
10.6 million. Thus, in order to obtain the Targest improvement in the
objective function value without changing the current optimal solution
the Management should try to decrease the requirement by 15.8% at

period 3 in Risk Level I and by 5.5% at period 7 in Risk Level II.

TABLE 3.3.4.3.2.1. The Decrease In the Objective Function Value At
the Current Optimal Solution With Respect To the

Changes In the Requirements At Risk Levels I and II.

Min.Resource Original Resource 0bj.Fun.Value
Risk Level | Period | z-LOWER - z-ORIGINAL Improvement Rate
I 3 326.29 387.38 7.2
833.67 899.31
11 7 303.33 320.90 1.5%
710.30 720.95

28 see Appendix-22
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TABLE 3.3.4.3.2.2. The Highest Increase In the Objective Function Value
At the Current Optimal Solution With Respect To

the Changes In the Requirements At Risk Levels

I and II.
Original Resource Max.Resource O0bj.Func.Value
Risk Level { Period | z-ORIGINAL z-UPPER Increase Rate
I 3 387.38 445.71 79,
‘ 899.31 961.98 °
II 3 375.69 456.10
720.95 804 .60 11.6%

The highest increases in the objective function value as a
result of the increases in the requirements occur atperiod 3 both in
Risk Levels I and II by 7% and 11.6%, respectively as seen in Table
3.3.4.3.2.2. This increase corresponds to the requirement rise of
15% and 21.4% for Risk Levels I and II, respectively meaning that
the Management should not suspect‘whe;her it is still operating optimally
with the current decision policies or not if the requirements at period

3 increase by TL. 58.3 million in Risk Level I and TL. 80.4 million

in Risk Level II.
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CHAPTER 1V
SUMMARY AND CONCLUSIONS

This study aims at developing a solution procedure to the firms'
short-term financing and investment decisions under conditions of
uncertainty by integrating various operating functions within a company

and making use of optimization techniques.

Different demand forecasts with respect to the environmental
conditions are taken to be the determinants of uncertainty. For this
purpose, thirty different demand forecasts which are based on previous
years' sales quantities for domestic gales and subjective estimations
of the experts for export sales are generated. Through @ spreadsheet
cash budget model, monthly cash requirements corresponding to each
demand forecast are determined for the whole planning period. Then,
normal probability distributions of the period cash requirements are
obtained. These reguirements are categorized in five different risk
levels by means of their averages and standard deviations—Risk Level I

representing average values less two standard deviations, Risk Level V
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representing gverage values plus two standard deviations-where being

in Risk Level I means anticipating the most peésimistic demand and
correspondingly the highest cash requirements, on the contrary, being

in Risk Level V means expecting the most optimistic demand resulting

in the lowest cash requirements to the Management for the planning
period. Finding optimal solutions for each risk level in financing the
requirements in periods of cash shortages and investing excess cash

in periods of cash surpluses among various alternatives are realized

by utilising a linear programming model develdped for this purpose.
Optimal solutions do not only provide activity levels for the alternative
variables but also the shadow prices of ‘the resources and the optimality
ranges for the cost coefficientsand resources with which the optimal
basis will not change. Through interpretations of all these valuable
information, the firm's Management decides on which risk level they

are in, what their decisions, new policies and precautions should be,
what marginal values their resources possess and in which range the
fluctuations of cost coefficients and resource constants guarantee

that the firm is operating optimally in that risk Tevel.

The decisions related to the different functions of the firm
Tike marketing, production, finance can not be separated from each other
definitely. They are all interrelated and integrated. Each decision
thought to be taken for a different function has various impacts on
the others. Attempts to optimize each function of the firm within
itself do not yield optimal operation as a whole since distinct

boundaries can not be defined easily and since this results in
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uncoordinated actions and unnecessary éverusage of scarce resources.

For these reasons, decision models developed §hou1d not be concentrated

on a unique function but try to perform a means of balance among competing
functions, provide smooth operation and integration by allocating the

resources optimally which bring maximum yield to the firm as a whole.

In today's ever-changing environmental conditions decision models
should incorporate uncertainty. Since nothing is certain decisions
based on simple deterministic models are unreé]istic and can be misleading.
Such decisions need to be reviewed and revised continuously. However,
models incorporating uncertainty for some important stochastic variables
produce more reliable solutions by taking care of all states of nature

prevailing in the environment.

Optimization models are more difficult to understand and visualize
than the simulation or "what if" models for the Managers. However, they
are the most efficient tools in the hands of knowledgable modellers
which evaluate all the alternative courses of action automatically to
reach an optimal solution by observing the future effects of the currént
decisions that is hard to examine in "what if" modeis for multi-period
decisions. Moreover, optimization models provide managers valuable

information on the economic marginal values of the resources which

will force them to reevaluate their decisions.

It should also be emphasized that the success of any optimization
model depends on the reliability of the data it utilizes. This necessity

forces Management to revise current accounting routines, operational
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procedures and functional relations in order to be able to access to
the most up-to-date and reliable data which will bring discipline and

control to the whole firm by means of planning effort.
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APPENDIX 1. Realized Monthly Sales Figure§

Prod. Line
Period

1981

1982

1983

I I1 111 1V

9,465 30,025 12,839 15,944
18,795 61,307 20,016 21,266
24,897 24,365 12,772 27,240
31,573 16,667 - 14,920 15,000
23,244 53,560 13,520 23,826
24,217 69,320 25,105 12,560
23,576 86,800 22,353 13,462
24,571 66,160 18,953 20,920
31,698 53,910 25,296 9,921
16,559 42,550 19,000 15,960
38,410 57,300 16,627 7,791
26,814 54,219 28,908 21,650
20,618 52,260 23,834 21,540
24,702 61,851 21,447 5,480
39,326 54,423 25,617 21,080
31,633 26,627 21,832 29,460
31,423 21,101 16,630 27,520
22,901 54,376 16,440 31,150
16,771 34,355 18,818 24,180
21,715 42,408 10,198 26,600
24,290 44,365 10,589 28,880
23,834 42,250 15,880 16,245
29,029 49,921 19,964 24,420
19,691 65,029 23,997 28,080
22,678 71,715 14,409 15,960
20,817 26,354 15,950 7,880
26,816 57,527 14,355 37,320
44,032 45,787 19,313 25,110
33,857 46,248 18,341 22,120
28,816 56,790 10,240 31,380
15,236 10,701 28,695 33,685
31,621 36,940 20,098 19,206
32,501 27,115 22,021 9,400
37,393 74,255 25,411 13,060
39,765 58,112 31,581 19,760
43,743 60,672 31,910 25,780
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Appendix 1 continued.

1984

1985

I I1 I11 IV
33,250 43,826 19,280
31,019 40,615 16,520
30,939 58,346 21,100
32,927 69,131 13,200
50,237 59,436 25,200
21,059 54,713 - 25,660
28,609 59,197 24,560
27,479 63,070 14,960
32,775 56,343 25,920
33,618 45,367 21,360
37,869 44,901 30,980
33,090 46,285 22,760
22,815 48,703
39,873 29,939
38,929 27,495
35,759 26,015
35,349 27,780
16,694 30,179
31,396 54,465
21,592 25,654
32,570 40,775
28,684 38,901
48,604 54,014
42,162 59,346
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APPENDIX 2. Chi-Square Goodness-of-Fit Tests to Va

Product Line 1

Y&=29,405
S]; 8,538
# of observations=60

Product Line 2

X2=47,438

52=J6,O43

# of observations=60

Product Line 3

§é=49,663
33= 5,882
# of observations=36

Product Line 4

Observed
Expected
(Oi' e

Observed
Expected

(oi— e

Observed
Expected

(01— e

1idate the Assumption That Sales Quantities Are Normally Distributed.

X<X-15  X-15sXsX <X<X+1S X>X+1S
Frequencies (Oi) 21 20 10
Frequencies (ei) 9.522 20.478 20.478 9.522
D2, 0.029 0.013 0.011 0.024
Fregquencies (Oi) 13 16 23 8
Frequencies (e;) | 9.522 20.478 20.478 9.522
ey 1.270 0.979 0.311 0.243
Frequencies (01) 8 11 11 6
Freauencies (ei) 5.713 12.287 12.287 5.713
D27 0.916 0.135 0.135 0.014
Frequencies (Oi) 9 12 20 7
Frequencies (ei) 7.618 16.382 16.382 7.618
DPre 0.251 1.172 0.799 0.050
X2 |
o ] oltad)
99 % | 6.635
97.5 % 5.024
95 % 3.841

for all product lines are less than

§4=21,09O Observed
S4= 7,342 Expected
# of observations=48 (01- e
2
Product Line Xcalc.
1 0.077
2 2.803
3 1.2
4 2.272
- 2 )
Since Xca]c.

1ine represent a sample from a normal distribution with correspon

2
Xtab we can conclude that data for each product
ding means and standard deviations.
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APPENDIX 3. Generation of Random Variates -

The following method is used in generating a normal random variate.

RN

Let RN s RNn be n uniformly distributed (0,1) independent

1° s wn
random variables. Define, Y statistics such that,

n

Y =73y RN.
. i
1=1

Statistics Y is normally distributed with,

E(Y) =E[ g RN.] = nE[RN.] = n (3%9)

i=1

n .

Var(Y) = Var[ £ RN,] = n Var[RN.,] = n (Eﬁfo
i=1

Take n=12. Since RNi are uniformly distributed random variables between

0 and 1,
>
E(Y)=12. — =6
2
2
Var(Y) = 12(0-1)"/12 =1

Standard normal random variate, z, is

Y-E(Y) _ Y6 y.¢
Nar(Y) 1

So, to generate a standard normal random variate, z, obtain 12 uniformly

distributed random variables, sum them up and subtract 6.
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To generate a random variate, X],‘which is normally distributed
with sample mean X and standard deviation S§, using z obtained by the

previous method:

The following method is used in generating a random variate

from a discrete probability distribution.

Let the discrete probability distribution of random variable

X be defined as:

P(%500) =0.3
P(X%=1000)=0.5
P(¥=1500)=0.2

A random number, RN, from a uniformly distributed probability

distribution between 0 and 1 is generated. Then, if

RN < 0.3 then X=500
0.3 < RN ¢ 0.8 then X=1000
RN > 0.8 then X=1500



APPENDIX 4. Cash Budget Format

CASH RECEIPTS

ACCOUNTS RECEIVABLE AND COLLECTIONS
BEG. OF PERIOD ACCTS. REC.
Domestic Customers
Foreign Customers
Tax Rebate on Exports
Other
SALES IN PERIOD
Domestic Market
Exports
Tax Rebate on Exports (with avg. TRE %)
Other |
COLLECTIONS ON ACCOUNTS RECEIVABLE
Domestic Market (from expected sales collection %)
- Cash Sales
- One Month lLag
- Two Months Lag
Exports (from expected sales collection %)
- Cash Sales
- One Month Lag
- Two Months Lag
Tax Rebate on Exports

Other

111
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END OF PERIOD ACCOUNTS RECEIVABLE
Domestic Cuétomers
Foreign Customers
Tax Rebate on Exports
Other
OTHER CASH RECEIPTS
Vade Farki

Miscellaneous

TOTAL CASH RECEIPTS

Collections on Accounts Receivable

Other Cash Receipts

CASH DISBURSEMENTS

ACCOUNTS PAYABLE AND PAYMENTS OF PURCHASES

BEG. OF PERIOD ACCOUNTS PAYABLE
Domestic Payables

- Raw Materials

Packaging Materials

Energy

Miscellaneous

Foreign Payables

- Raw Materials

- Miscellaneous
PURCHASES IN PERIOD

Domestic Purchases

- Raw Materials

- Packaging Materials

- Energy
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- Miscellanedus
Foreign Purchases
- Raw Materials
- Miscellaneous
SCHEDULED MANDATORY PAYMENTS OF OUTSTANDI NG DEBT
Domestic Payments

Raw Materials

Packaging Materials

Energy

Miscellaneous

Foreign Payments
- Raw Materials
- Miscellaneous
PAYMENT SCHEDULE OF I N-PERIOD PURCHASES
Domestic Payments

Raw Materials

Packaging Materials

Energy

Miscellaneous

Foreign Payments
- Raw Materials
- Miscellaneous
ACCOUNTS PAYABLE AFTER SCHEDULED PAYMENT S
Domestic Payables

Raw Materials

Packaging Materials

Energy

Miscellaneous
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Foreign Payables
- Raw Materials

-~ Miscellaneous

I N-PERT OD MANDATORY DI SBURSEMENTS

DI SBURSEMENTS RELATED TO RAW MATERIAL PURCHASES
Customs Fees
Freight
Letter of Credit - Net
Transportation Fees

DISBURSEMENTS RELATED TO FACTORY OPERATIONS
Wages and Salaries
Factory Overhead

DISBURSEMENTS RELATED TO SELLING AND ADMINISTRATIVE EXPENSES
Wages and Salaries
Slling Expenses
Sales Commissions
Administrative Expenses

DISBURSEMENTS ~RELATED TO TAX PAYMENTS
Factory Wages and Salaries Tax Provision
Administrative Wages and Salaries Tax Provision
(+) Value Added Tax to Purchases
(-) Value Added Tax From Sales
Payment Schedule of the Previous Operating Period's Accrued Taxes

MISCELLANEQUS DISBURSEMENTS
Dividend Payments
Fixed Investment to Be Realized By Short-Term Sources

Other
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TOTAL IN-PERIOD MANDATORY DISBURSEMENTS -
OQUTSTANDING FINANCIAL DISBURSEMENTS

MATURING CREDITS
Pledging of Accounts Receivable
Prefinancing
Other Short-Term Bank Credits
Short-Term Maturity of Long-Term Debt
BONDS

INTEREST PAYMENTS
Pledging of Accounts Receivable
Prefinancing
Other Short-Term Bank Credifs
Short-Term Maturity of Long-Term Debt
BONDS

NET OUTSTANDING FINANCIAL DISBURSEMENTS

OTHER FINANCIAL ACTIVITIES

Bank Commissions

(-) Maturing of Outstanding Marketable Securities and Their Returns
(-) Bank Credits Previously Decided to Be Raised

(-) Bond Issue

Interest Payments Previously Decided Bank Credits and Bonds Issued

NET OTHER FINANCIAL ACTIVITIES

TOTAL CASH DISBURSEMENTS

Payments From Accounts Payable
Total In-Period Mandatory Disbursements
Net Qutstanding Financial Disbursements

Net Other Financial Activities
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CASH RECEIPTS - CASH DISBURSEMENTS

CHANGE IN MINIMUM OPERATING CASH REQUIREMENT
PERIOD CASH REQUIREMENT BEFORE ADDITIONAL FINANCING AND INVESTMENT

CUMULATIVE CASH REQUIREMENT BEFORE ADDITIONAL FINANCING AND INVESTMENT



APPENDIX 5. Period

JAN.

80,198
101,493
121,094
’79,503
121,854
132,949
106,979
102,578
106,987
104,050
102,571
114,997
118,063
91,377
91,394
95,882
92,309
122,853
121,421
95,845
102,610
95,960
119,304
115,121
102,026
106,475
103,360
84,341
81,217
129,428

104,808
14,843

75,122

89,965
104,808
119,651
134,494

FEB.

(51,524)
(79,155)
(32,938)
(64,714)
(60,977)
(48,040)
(60,727)
(37,951)
(70,372)
(39,768)
(50,563)
(50,900)
(56,732)
(67,810)
(66,485)
(87,467)
(64,128)
(49,638)
(46,759)
(89,052)
(41,247)
(46,799)
(64,728)
(50,169)
(47,050)

72,312)

(57,956)
14,750

(87 ,456)
(72,706)
(57,956)
(43,205)
(28,455)

Cash Requirements of

MAR.

(377,486)
(380,198)
(366,511)
(360,691)
(346,272)
(361,317)
(358,776)
(359,244)
(366,310)
(358,950)
(354,810)
(342,719)
(363,305)
(368,109)
(369,248)
(390,243)
(369,713)
(361,526)
(351,315)

(387,379)
(375,687)
(363,995)
(352,303)
(340,611)

APR.

(210,380
(197,800

(164,965)
(189,873)
(191,402)
(135 517)
(157 ,080)
(165,986)
(186,475)
(202,677)
(211,488)
(175, 101)
(
(

(155.767)

(127.915)
(175,379)
5

b

(222 ,489)
(198,934)
(175,379)
(151,824)
(128,270)

)
|
: 176,199;
)
)

MAY

(141,849)
(126,021)
(144,849)
(157,017)
(192,099)
(168,023)
(209,227)
(180,503)
(195,871)
(182,956)
(163,527 )
(159,201)
(140,215)
(183,311)
(162,193)
(131,389)
(154,363)
(175,002)
(158,059)
(160,496)
(177,625)
(148,026)
(120,729

(185.369)

(165,576)
21,557

(208,691)
(187,134
(165,576
(144,019
(122,462

— N

JUNE

(9,311)
28,727
23,797

(13,117)
60,994
71,047
37,129
20,552
28,021
21,985
46,817
46,839
68,051
11,807
12,014
16,318
18,682
85,920
85,227

(15,956)
26,148

1,238
69,485
39,723
34,504

936
39,306

(39,628)

(22,801)
67,347

28,713
32,706

(39,698)
(3,992)
28,713
61,419
54,125

JuLY

(336,378)
(300,868
(193,831)

(255,256
(259,036)
(323,450)
(299,018)
(285,205
(277,158
(286 503

)
)
)
)
266, 501;
)
)
)

(283,578
37,317

(358,211)
(320,395)
(283 578)
(246 ,261)
(208 ,945)

AUG.

21,761
59,898
73,724
50,790
140,309
157,087
122,557
141,740
116,256
114,497
110,351
169,308
109,336
91,730
35,333
95,127
89,166
143,531
151,485
79,234
140,406
122,328
115,377
89,929
63,167
58,556
48,706
76,192
56,585
166,526

100,363
41,320

17,724
59,043
100,363
141,683
183,002

SEP.

15,128
19,145
11,366
17,994
(30,561)
8,437
(4,476)
13,806
(4,237)
(27,287)
(23,796)
{3230)
0,953
29,973
(13.571)
27,689
21,762
(24,163)
9,771
(3,971)
29,324
(26,995)
5,549
60,894
(3,583)
9,560
22,331
10,033
22,058
(3,915)

5,866
20,897

(35,928)
(15,031)

5,866
26,753
47 ,660

Each Demand Forecast and Their Probability Distributions

0CT.

(16,641)
17,860
53,135
13,201
(1,949)
13,020
29,100

(40,820)

402
26,460

(12,963)
12,372
16,699

(25,807)
27,862
19,360

(17 ,542)

3,834
144
(7,274)
(4,388)
1,085
50,633
48,894

(22,319)

35,373

- 10,569

16,931
2,451
(14,114)

6,260
23,495

(40,729)

(17,235)
6,260
29,755
53,250

NOV.

208
(27,273)
(56,202)
(4,289)
40,685
38,364
24,089
3,207
(17,711)
(18,560)
(15,433)
18,969
(15,675)
(29,225)
(64 364)
(32,001)
(44,174)
(40,327)
(3,168)

(71,677)

(45,918)

(20,160)
5,598
31,357

DEC.

(6,073)
37,957
31,163
17,587
(32,422)
11,496
(10,224)
31,744
(20,716)
(18,148)
19,908
16,313
44,188
50,674
84,061
35,440
59,187
31,330
56,479
49,981
27,123
3,010
32,625
28,857
31,922
34,936
50,184
25,904
10,444
34,174

25,637
26,116

(26 ,596)

(479)
25,637
51,753
77,869

AVG.VAL.
STD.DEV.

AV-2 9D.
AV-1 9D.
AV.

AV+1 STD.
AV+2 STD.
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Chi-Square Goodness-of-Fit Test to Validate the Assumption That Period Cash Requirements
Are Normally Distributed.

I 11 11 | IV 1 1 111 v

Interval Range X<X-1s illséxﬁi-i;xéi;ls X>X+1s

Expected Frequencies(ei) 4.761 | 10.236 | 10.239 14.761

Observed Frequencies(oi) (oi-ei)z/ei (oi-ei)g/ei (01'91)291 (oi—ei)z/ei ;(?ca1c
January 4 13 7 6 0.1216 0.7445 1.0246 0.3224 2.2131
February 5 9 11 5 0.012 0.1499 0.0566 0.012 0.2305
March 5 12 8 5 0.012 0.3029 0.3896 0.012 0.8165
April 5 9 1 5 0.012 0.1499 0.0566 0.012 0.2305
May 3 13, 9 5 0.6514 0.7445 0.1499 0.012 1.5578
June 5 11 8 6 0.012 0.0566 0.4896 0.3224 0.8806
July 4 12 10 4 0.1216 0.3029 0.0056 0.1216 0.5517
August 6 9 9 6 0.3224 0.1499 0.1499 0.3224 0.9446
September 5 8 13 4 0.012 0.4896 0.7445 0.1216 1.3677
October 4 13 9 4 0.1216 0.7445 0.1499 0.1216 1.1376
November 4 12 1 3 0.1216 0.3029 0.0566 0.6514 1.1324
December 5 7 15 3 0.012 1.0246 2.1138 0.6514 3.8018

7 a2
For all months X are less than ;(] 95%( 3.841). So, data represent a sample from a

cale
normal distribution with corresponding sample means and standard deviations.



APPENDIX 6.

JAN.

160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000
160,000

160,000
0

160,000
160,000
160,000
160,000
160,000

FEB.

222,119
161,510
185,071
255,014
171,405
182,370
182,834
230,270
203,338
162,863
199,322
188,227
230,967
164,910
205,829
223,849
225,431
191,593
211,792
187,203
138,903
223,560
172,147
200,562
229,534
191,466
204,605
172,466
191,648
225,232

197,868
26,8584

144,101
170,984
197,868
224,752
251,635

MAR.

175 ,444
143,086
142,149
213,713
191,481
137,870
227,253
239,540
158,939
147,950
235,404
208,717
192,271
180,314
191,346
205,232
262,030
205,226
214,784
197,447
143,115
168,871
170,067
181,788
167,215
215,648
173,315
193,197
189,833
248,336

150,721
33,445

123,832
157,276
190,721
224,166
257,610

APR.

186,338
153,541
211,384
191,939
171,369
171,646
240,093
232,992
193,037
208,947
214,461
158,861
178,098
193,399
170,979
174,298
214,768
213,514
205,792
221,256
210,050
186,434
169,741
186,435
165,596
220,569
179,954
229,373
189,068
207,676

195,070
23,498

148,075
171,572
195,070
218,568
242,066

MAY

245,765
263,737
194,320
235,017
177,573
162,370
231,842
250,966
231,195
251,625
173,954
171,106
177,657
189,987
203,254
212,440
237,577
222,658
225,556
235,683
240,581
235,363
247,966
249,064
197,360
195,561
191,191
197,560
155,566
179,215

212,790
31,563

149,664
181,227
212,790
244,354
275,917

JUNE

228,552
229,607
248,047
216,286
231,672
206,043
173,736
190,961
203,109
266,730
187,078
216,587
159,853
216,488
180,202
193,983
186,315
240,917
234,023
222,371
236,195
212,104
228,230
262,650
192,899
205,751
254,870
182,343
205,969
195,118

213,623
27,297

159,029
186,326
213,623
240,920
268,218

JULY

196,167
211,709
258,111
202,114
222,439
222,320
183,986
214,572
236,026
230,814
133,203
254,492
178,569
236,753
221,389
179,772
187,549
205,640
185,384
210,436
239,603
215,212
217,179
244,304
191,756
200,366
204,531
228,906
231,005
252,275

213,220
27,567

158,087

185,654
213,220
240,787
268,354

AUG.

255,575
232,351
196,321
216,856
219,743
245,375
242,517
274,899
221,617
206 ,566
214,987
252,187
273,922
241,292
222,465
201,464
260,919
200,732
260,564
179,045
286,332
223,582
190,935
226,050

236,167

189,564
214,313
246,972
217,137
236,298

229,558
27,533

174,492
202,025
229,558
257,091
284,624

119

SEP.

214,315
284,927
248,264
242,417
202,687
221,994
194,390
247,042
211,674
259,615
306,041
281,315
218,451
233,146
201,743
197,203
239,387
201,984
248,808
205,841
286,427
239,124
210,207
240,224
179,600
263,171
247,754
229,980
274,661
190,501

234,096
32,901

168,294
201,195
234,09
266,998
299,899

0CT.

214,026
283,645
260,808
275,081
278,013
274,488
245,389
242,437
242,924
235,874
252,576
286,402
228,830
253,072
266,855
188,071
237,571
204,676
218,625
188,482
252,138
188,498
221,664
262,571
201,710
235,993
236,476
251,282
247 ,645
210,161

239,531
28,979

181,573
210,552
239,531
268,509
297,488

NOV.

187,553
251,595
247,254
240,590
225,630
292,494
268,196
234,722
217,245
237,673
217,633
254,300
257,187
183,973
202,036
219,265
252,956
247,215
240,531
230,406
256,053

221,245

209,694
290,658
223,162
218,926
218,621
224,054
221,462
234,155

234,216
25,673

182,871
208 ,544
234,216
259,889
285,561

Beginning of Period Accounts Receivable for Each Demand Forecast and Their Probability Dist.

DEC.

180,511
243,979
272,592
280,540
249,932
279,407
300,345
303,090
203,266
265,633
264,928
245,154
274,328
216,180
215,969
230,959
247,042
271,450
284,923
246,163
269,638
280,233
239,191
264,241
219,898
220,005
234,713
271,114
231,362
308,538

253,844
31,375

191,094
222,469
253,844
285,219
316,594

AVG. VAL.
STD. DEV.

Av-2 STD.
AvV-1 STD.
AV.

AV+1 STD.
AW2 STD.
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Chi-Square Goodness-of-Fit Test to Validate the Assumption That Beginning of Period
Accounts Receivable Are Normally Distributed.

1 |1 111 IV I ! 11 111 Iv
Interval Range X<X-1s | X-1s$XSX | X<XsX+1s | X>X41s _ f
Expected Frequencies_(ei) 4.761 10.239 10.239 4.761 ) § ) ) ) ‘ 2
Observed Frequencies (o;) (05-e5) /e, : (oi-ei) /e, (05-84)" /ey (°1'ei) /e )Ccalc
February 4 11 9 6 0.1216 ~ 0.0566 0.1499 0.3224 0.6505
March 5 9 | 11 5 0.012 : 0.1499 0.0555 0.012 0.2305
April 5 12 ' 8 5 0.012 0.3029 0.4896 0.012 0.8165
May 7 8 : 9 6 1.053 0.4896 0.1499 0.3224 2.0149
June 5 10 : 11 4 0.012 0.0056 0.0566 0.1216 0.1958
July 5 9 12 4 0.012 - 0.1499 0.3029 0.1216 ' 0.5864
August 6 10 9 5 0.3224 0.0056 0.1499 0.012 0.4899
September 4 11 10 5 0.1216 0.0566 0.0056 0.012 0.1958
October 6 8 1 5 0.3224 0.4896 0.0566 0.012 0.8806
November 3 13 11 3 0.6514 ! 0.7445 0.0566 0.6514 2.1039
December 6 9 12 3 0.3224 0.1499 0.3029 0.6514 1.4266
2 W52
For all months ;¥ca]c are less than )(1,95%( 3.8£1). So, data represent a sample from a normal

distribution with corresponding sample means and s-andard deviations.
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APPENDIX #.-Payment Schedule of Domestic Purchases for Each Demand Forecast and Their Probability Dist.

JAN. FEB. MAR. APR. MAY JUNE ~JuLy AUG. SEP. OCT. NOV. DEC.

21.680 30,096 35,766 33,106 49,205 44,267 62,204 74,643 67,121 60,799 44,119 50,575
21,174 40,306 30,391 32,050 58,291 36,651 54,385 49,501 76,121 70,800 64,841 58,406
21,174 28,657 31,296 42,540 40,189 61,640 77,082 85,290 75,147 84,984 106,456 95,185
22,228 55,486 34,842 27,688 43,432 40,436 77,782 59,423 66,269 76,988 59,635 63,885
21,538 38,916 28,407 50,405 36,742 65,396 79,760 82,368 93,539 113,316 77,707 109,194
21,797 51,577 40,029 42,279 53,710 64,434 118,223 99,726 107,308 123,777 134,529 136,559
21,322 46,156 56,254 48,508 50,581 36,922 78,773 89,742 62,843 92,547 93,255 91,796
22,012 35,350 50,852 53,858 64,926 37,886 97,298 95,518 75,079 87,306 76,866 109,986
21,571 23,441 37,632 54,818 46,905 40,553 66,302 49,057 61,896 62,568 66,512 62,159
21,447 39,947 45,815 56,807 58,240 73,187 101,227 105,630 116,674 90,054 127,172 123,784
21,640 41,357 61,381 61,536 50,866 55,839 84,948 119,25/ 119,797 107,711 111,953 140,388
21,559 33,728 46,840 38,359 57,403 45,345 94,266 76,225 102,633 91,855 92,265 108,594
22,053 39,526 45,181 50,917 53,089 36,513 84,744 88,111 81,761 101,920 99,891 96,213
21,240 29,757 37,281 43,474 55,744 50,215 91,027 83,914 99,646 92,357 70,627 94,885
21,588 22,528 39,337 44,584 49,706 47,730 88,483 89,470 74,924 95,586 80,187 86,618
21,965 45,098 43,706, 46,553 41,364 41,092 83,395 76,942 87,640 84,095 88,235 85,121
22,111 54,090 60,546 49,339 50,616 55,360 105,394 112,137 121,454 101,108 126,086 119,478
21,728 47,663 63,213 57,574 50,140 65,991 101,978 95,986 101,214 113,909 128,987 123,253
21,699 42,546 50,626 39,972 67,116 52,008 87,816 71,155 89,441 84,094 103,177 102,102
21,354 27,032 38,733 66,972 54,982 45,943 85,869 86,321 98,264 76,962 126,699 64,379
20,699 23,045 42,223 59,536 42,200 51,175 89,303 93,598 93,679 76,264 96,419 105,469
21,801 48,205 35,454 60,256 61,807 52,282 Yo,908 76,570 82,985 79,503 87,737 109,646
21,426 27,678 40,721 41,407 64,667 36,556 87,394 55,529 97,124 78,787 97,205 97,493
21,893 39,761 32,418 53,212 51,918 56,966 107,974 69,658 86,360 104,332 -105,931 104,284
22,029 45,959 41,414 52,617 55,596 41,533 89,948 111,625 96,322 112,844 112,117 102,050
21,549 45,694 62,073 55,309 55,2563° 74,295 92,843 103,050 126,300 111,668 109,180 112,751
21,705 40,980 43,716 54,761 53,176 70,372 y5,657 105,455 110,611 113,991 119,286 105,546
21,013 18,063 38,902 49,634 37,757 33,669 65,268 51,758 48,383 60,528 82,854 64,361
21,259 22,347 30,234 40,503 28,703 44,415 59,133 47,418 60,328 61,894 57,545 65,568
22,290 60,735 61,882 48,310 51,235 56,829 124,857 93,858 103,984 111,082 125,035 147,533

21,638 38,190 43,575 48,563 51,185 50,517 87,475 83,315 89,495 90,784 95,750 97,909 AVG. VAL.
368 11,245 10,641 9,399 8,940 12,101 16,471 20,432 20,349 18,482 24,619 25,588 STD. DEV.

20,901 15,700 22,288 29,765 33,305 26,316 54,532 42 450 48,797 53,820 46,513 46,733 AV-2 STD.
21,270 26,945 32,929 39,164 42,245 38,416 71,003 62,882 69,146 72,302 71,132 72,351 AV-1 STD.
21,638 38,190 43,571 48,563 51,185 50,517 87,475 83,315 89,495 90,784 95,750 97,909 AV.

22,006 49,435 54,212 57,962 60,126 62,618 103,946 103,747 109,844 109,266 120,369 123,497 AV 1+STD.
22,375 60,680 64,854 67,630 69,066 74,718 120,417 124,179 130,193 127,749 144,987 149,084 AV 2+STD.
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Chi-Square Goodness-of-Fit Test To Validate the Assumption That Payment Schedule of
Domestic Purchases Are Normally Distributed.

Interval Range

Expected Frequencies (ei)
Observed Frequencies (o, )

January
February
March
April
May

June
July
August
September
October
November
December

I I1 I11 IV I 11 IT1 IV
X<X-1s X-1s=xsX | X<xXels X>X+1s
4.761 10.239 10.239 4.761 ,
(o.-e.)z/e. (o.—e.)z/e. (o.-e.)z/e. (o.-e.)z/e. ’

i i i i i i i i i i calc
5 9 10 6 0.012 0.1499 0.0056 0.3224 0.4899
5 7 14 4 0.012 1.0246 1.3815 0.1216 2.5397
5 12 7 6 0.012 0.3029 1.0246 0.3224 1.6619
4 10 12 4 0.1216 0.0056 0.3029 0.1216 0.5517
6 8 12 4 0.3224 0.4896 0.3029 0.1216 1.2365
6 10 8 6 0.3224 0.0056 0.4896 - 0.3224 1.14
5 9 12 4 0.012 0.1499 0.3029 0.1216 0.5864
6 8 1 5 0.3224 0.4896 - 0.0566 0.012 ' 0.8806
6 9 10 5 0.3224 0.1499 0.0056 0.012 0.4899
5 10 8 7 0.012 0.0056 0.4896 1.053 1.5602
6 8 10 6 0.3224 0.4896 0.0056 0.3224 1.14
7 12 4 1.053 1.0246 0.3029 0.1216 2.5021

For all months ;(

1
calc

2

distribution with corresponding sample means and standard deviations.

are less than )C] 95%( 3.841). So, data represent a sample from a normal




APPENDIX-8 Payment Schedule of

JAN.

71,545
71,545
71,545
71,545
71,545
71,585
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545
71,545

71,545
0

71,545
71,545
71,545
71,545
71,545

FEB.

41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030
41,030

41,030
0

41,030
41,030
41,030
41,030
41,030

MAR.

209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223
209,223

209,223
0

209,223
209,223
209,223
209,223
209,223

APR.

64,215
46,181
83,678
63,983
75,270
78,241
42,173

‘83,651

62,646
60,207
78,241
65,617
83,651
65,617
78,241
83,651
78,241
65,617
60,207
60,207
42,173
60,207
79,378
86,493
65,617
47,583
60,207
45,136
57,760
97,412

67,383

14,164

39,056
53,220
67,383
81,547
95,711

Foreign

MAY

68,465

65,948
104,258

89,750
147,124
112,959
112,959
144,502
107,392
107,392
131,514
128,457
109,902
128,457
128,457
122,891
144,502
112,959
106,222
106,222

93,234

93,234
144,502
144,502

93,234
111,789

93,234

95,317

95,317
144,502

112,972
21,949

69,075
91,023
112,972
134,921
156,870

purchases For Each Demand Forecast and Their Probability Dist.

JUNE

79,226
92,593
147,184
77,252
97,862
108,391
80,934
100,030
84,712
97,411
91,682
72,586
78,315
91,682
78,315
72,5836
92,886
92,886
77,760
77,760
72,031
58,663
113,234
113,234
72,586
78,315
72,586
70,386
51,289
114,573

86,965

18,939

49,086
68,026
86,965
105,904
124,844

JuLy

65,438
90,981
95,504
71,303
93,468
88,424
64,122
86,296
82,391
124,943
84,409
68,675
65,980
65,980
85,628
91,522
123,704
109,951
53,682
53,682
87,084
67,436
107,971
113,865
56,478
55,239
55,239
64,405
64,405
95,774

81,133
20,599

39,535
60,534
81,133
101,732
122,330

AUG.

108,240
191,651
161,920
69,098
121,132
144,377
62,925
71,978
70,316
86,924
85,647
98,486
78,266
92,420
78,266
78,266
65,427
49,801
76,939
76,939
70,873
56,719
120,570

119,293

99,596
79,377
9%,5%

68,096

68,096
139,338

92,686
26,677

39,333
66,009
92,686
119,362
146,039

123

SEP.

114,837
195,221
273,947
114,976
268,627
273,596
161,340
202,943
206,820
230,362
211,528
225,712
204,911
204,911
225,712
211,151
233,645
211,528
142,506
140,538
161,340
146,779
270,595
270,595
166,308
166,308
166,308
140,051
140,051
278,806

198,732
49,448

99,835
149,283
198,732
248,180
297,628

0CT.

134,100
200,351
243,973
130,743
273,668
282,558
141,219
208,820
177,292
298,752
197,402
208,092
214,514
208,092
186,683
186,683
218,811
203,825
162,627
104,823
147,641
141,219
258,060
258,060
151,352
132,848
154,256
138,752
134,354
278,891

189,282
48,867

91,549
140,415
189,282
238,149
287,015

NOV.

90,349
191,550
288,167
109,602
221,669
255,215
148,107
217 ,657
192,175
227,445
249,471
227,088
188,255
203,673
203,673
188,255
190,001
212,027
139,131
139,131
163,240
154,549
268,152
274,760
146,290
174,924
166,570
132,079
145,415
254,366

192,100
49,489

93,122
142,611
192,100
241,588
291,077

DEC.

117,468
174,774
273,882
135,536
304,504
316,981
147,276
215,220
174,310
229,425
206,777
219,479
203,626
203,626
226,274
203,626
229,425
213,57
132,282
109,634
131,624
107,297
248,898
248,898
152,504
136,650
136,650
128,356
121,562
286,791

191,231
59,444

72,344
131,787
191,231
250,675
310,118

AVG. VAL.
STD. “DEV.

Av-2 STD.
AV-1 STD.
Av.

AV+l STD.
AV+2 STD



Chi-Square Goodness-of-Fit Test To Validate the Assumption That Payment Schedule of

Foreign Purchases Are Normally Distributed

Interval Range
Expected Frequencies (ei)
Observed Frequencies (Oi)

April

May

June

July
August
September
October
November
December

124

I Il I11 IV I 11 111 v
X<X-1s | X-1s$X$X | X<x<X+1s | X>X#1s
4,761 10.239 10.239 4.761
(o.-e.)Z/e. (0.-e.)2/e. (o.-e.)zle. (o.-e.)z/e. ;{Z
i~ i i i i i i i i i calc
5 13 6 6 0.012 0.7445 1.755 0.3224 2.8339
3 13 8 6 0.6514 0.7445 0.4896 0.3224 2.2079
3 14 5 0.6514 1.3815 0.4896 0.012 2.5345
5 9 n 5 0.012 0.1499 0.0566 0.012 0.2305
3 13 8 6 0.6514 0.7445 0.4896 0.3224 2.2079
7 6 11 6 1.053 1.755 0.0566 0.3224 3.187
5 10 9 6 0.012 0.0056 0.1499 0.3224 0.4899
5 1 8 6 0.013 0.0566 0.4896 0.3224 0.8806
5 9 12 | 4 0.012. 0.1499 0.3029 0.1216 0.5864
|
2 ' 2
For all months )ica1c are less than /(],95%( 3.841). So, data represent a sample from a normal

distribution with corresponding sample means and standard deviations.
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APPENDIX 9. The Distribution of the Beginning of Period Accounts Receivable Adjusted With the Bank's Maximum Lending

Proportion (aZZj X Aj)

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
X - 28 128 115.28 99.065 118.46 119.731 127.223 126.469 139.594 134.635 145.259 146.297 152.875
X - 18 128 136.787 125.821 137.258 144,981 149.061 148.523 161.621 160.956 168.442 166.835 177.975
X 128 158.294 152.577 156.056 170.232 170.899 170.576 183.647 187.277 191.625 187.373 203.075
X + 1S 128 179.801 179.333 174.854 195.483 192.736 192.63 205.673 213.598 214.808 207.911 228.175
X+ S 128 201.308 206.088 193.653 220.734 214.574 214.683 227.700 239.919 237.990 228.449 253.275

S 0 21.507 26.756 18.798 25.251 21.838 22.053 22.026 26.321 23.183 20.538 25.100
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APPENDIX 10. The Distribution of Domestic Accounts Payable That Can Be Stretched In the First Period Adjusted
‘ With the Stretching Proportion For the First Month (a5]j X Pj)

Jan. Feb. Mar. Apr. May June  July Aﬁg. Sept.  Oct. Nov. Dec.

- 25 15.676 11.775 16.716 22.324 24.978 19.737 40.899 31.838 36.598 40.365 34.885 35.050
-1s 15.952 20.209 24.697 29.373 31.684 128.812 53.253 47.162 51.860 54.227 53.348 54.24]
X 16.228 28.642 32.678 36.422 38.389 37.888 65.606 62.486 67.121 68.088 71.813 73.432
+1S 16.505 37.076 40.659 43.471 45.094 46.963 77.959 77.810 82.383 81.950 90.277 92.622
+ 25 16.781 45.510 48.640 50.520 51.800 56.039 93.134 93.134 97.644 95.811 108.741 111.813

S . 0.276 8.434 7.981 7.049 6.705 9.075 12.353 15.324 15.262 13.862 18.464 19.19]
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APPENDIX 11. The Distribution of Foreign Accounts Payable That Can Be Stretched In the First Period Adjusted
With the Stretching Proportion For the First Month (dS]j X Pj)

Jan.  Feb. Mar. Apr. May June  July | Aug. Sept. Oct. Nov. Dec.

- 25 42.927 24.618 125.534 22.848 40.537 28.668 23.109 22.496 57.855 52.907 53.825 40.946
- 15 42.927 24.618 125.534 31.639 54.160 40.424 35.894 39.054 88.547 83.238 84.543 77.842
X 42.927 24.618 125.534 40.430 67.783 52.179 48.680 55.611 119.239 113.569 115.260 114.739
+ 15 42.927 24.618 125.534 49.221 81.407 63.934 61.465 72.169 149.931 143.900 145.977 151.635
+ 25 42.927 24.618 125.534 58.012 95.030 75.690 74.251 88.727 180.623 174.231 176.694 188.531

>} »<|

> <

S 0 0 0 8.791 13.623 11.755 12.786 16.558 30.692 30.331 30.717 - 36.896
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APPENDIX - 12 .

THE COMPLETE LINEAR PROGRAMMING FORMULATION OF
THE SHORT-TERM FINANCING/INVESTMENT DECISION PROBLEM
TO BE EXECUTED BY MPOS



Fwknl

MPO3 VERSION 4.1 NOITHWESTERN UMIVERSITY

tt*t.l&l‘t.tl*kl’t‘k!.L.tt.tﬁtiltt.t.t.

AP0

MULTI-PURPOSE OPTIMIZATION SYSTEM

® & 2 % % % &

L ]
*
*
VERSION 4.1 .
.
-
L ]
-

FYII RS2 R X2 EEL IR IR E R RSN RS whwk by

PRISLEM NUM3ER 1 #2ews

PREVISED

TITLE
HAKAN MAT =-w3A THESIS - °*3PTIMAL SHIRT=TERM FINANCING/INVESTMENT DECLSION'

« ALL PARAMETERS ARE AT THEIR AvG.+ 2 STD.DEV. VALUES.
VARLIASLES
XAR1 TO XAR12 YARD TO YAR12 vAR1 TO VARI2

XP1 T3 XP12 YPY1 T ¥P12
XDP1T XFP11 XDP21 XFP21 XDP22Z XFP22 XdP32 XFP32 XDP33 XFP33 XDP43 XFP43

XOP4L XFP44 XDP5S4 XFP54 XDP5S XFPSS X0P55 XFPS5 XIP56 XFP&H6 XoPT7TS& XFPT6
XDP77 XFP77 X2P37 XFP37 XDP33 XFP33 XDP73 XFP93 XDP?? XFP?9 XDP107? XF212%9
XDP 1313 XFP101Q XDP1110 XFP1110 XBP1111 XFPI11Y X3P1211 xfri211

xXDP1212 XFPI212 I1 TO 112

XTP11 XTP22 XTP21 XTP33 XTP32 XTP44 XTP43 XTPS3 XTP34 XTP5S6 XTP&5

XTLY ¥TLY

T1p1 TO 71012 T30t TO T3D12

M51 T2 4512

«~ 08 JELCTIVE FUNCTION

MINIMIZE .
.avaa1-.s9vaai-.a9VAa1o.aaazxan2-.aa921aq2-.44924AR2o.4033xna3-.4053vaa3-
.¢0831VAR30.Sé?SXﬁRk-.Ss?SYiR&-.36?5vnﬂ%+.5265KA45-.32667ARS-.SZbﬁVﬂRS*
.ZSSSxARé-.2353fA26—.2538vnao-.2¢5xn2?-.245VAR?-.2¢5VART+.23421A25-
.ZQAEYARE-.Z]62#A?30.1653XA?9-.15337A?9-.1633VAR?¢,1225an1]-_12237Ap13-
.1225VAR1J*.981?XAR11-.381TYAQ11—.3317V!R11'.3403!AR12—.0403VAR12-.3636{AR12*
.SKPI-.SY31+.7333&?2-.?533Y?2r.565?!P3-.656?Yﬂ3+.sxpd-.bfPao
.SSJBIPS—.53537’5*.465?(?6—.456?YP6*.&K’?-.6YP?*.3353KP5—.3533¥P3+
.266?199-.2557v¢9+.2x?13—.EVP1D+.1333x?11-.1333v911¢.3567xp12-
.30671?120.]3193110.081)?22!.JSKDP33+.DSXDP&kv.JSIDPSS+.O§KD°56*.JSXD’??#
.OAXDPiﬁﬁ.GSKiP?QO.OSKD’101]'.03XDP11110.03K)P1212+
.OQXFP11'.D?XFPZZ*.09KF333*.5?XFP44*.J?1F’55v_O?KFP66+.J7KFP?Tr.O?XFP35+
.J?xr?994.07xrp13100.39:FP1111+.0?XF91212+
.Jibkxop2l+.036&xDP}2+.386&(5P43*.056¢x3P540.956&()P654.386kxaP76o
.336¢10P3?0.0364x3P93*.]864xDP1J?+.]SSAKDP11TJ*.O354XDP12114
.0981KF921*.0?31XFP32t.3931xF943*.0981XFP5¢0.D7311F9650.0981xFPrbr
.0981xFPS?+.0?31xFP?E*.J?BIlF?1370.3031xr?1110*.0931KFPIZ1lt
.11xr=110.11xrpzzo.11xr=33r.11xr¢a&+.11:7?55+.11:TP560
LITIIRTP21 4+, 0777XTP 32+ 0777aT34635

LO7TTATP 54+ D7 TTATPLS ,IXTLI -3V TLY-
.0333%51-.0333&52-.0353!SS-.CSBSﬂSG-.JSS3155-.0}35456-.033345?-
.J333353—.0333157-.0333!510-.3333!511-.33331512-
.3202571D?-.0252571DE-.JE&ESTIo!-.02625r1)k-.32625T1DS-.Uszsrinﬁ-
.82625T10?—.ﬂZéZST1oa-.326257109-.0262571)13—.02625T1n11—.02625?1012-
.101257501—.13125r302-.101257305-.1]125r594~.10125r505-.131257396—
.10125T30?~.1312STSDB-.I0125730?-.10125!3919-.10125?3011-.1312573912
CONSTRAINTS

+ FORWULATIIN OF FINANCIHG ALTERMATIVES

357/36r0Q3.

2 438,40,



MPO3 VERSION 4.1 NORTHWESTERN UNIVERSITY Adu/J6/03. E A .
Y S TR L RS R TR T R T
M PO S
VERSION 4.1

MULTI-PJURPOSE OPTIMIZATION SYSTEM

* * ® * * N X ®

"
*
*
*
x
*
*
Ak kA ek kh kR ek Ak ARt kX kX KX Xk Tk kon &k * k k&

PRIBLEM NUMBER 1 #wxwxx

PREVISED

TITLE '
HAKAN MAT =34 THESIS - "OPTIMAL SHIRT-TERM FINANCING/INVESTMENT DECISION'®
+ ALL PARAMETERS ARE AT THEIR AVG.+ 2 STD.DEV. VALUES.

VARIA3LES

XAR1 TG XAR12 YAR1 TO YAR12 VAR1 TO VARI2

XP1 T3 XP12 YP1 T YP12
XDP11 XFP11 XDP21 XFP21 XDP22 XFP22 XDP32 XFP32 XDP33 XFP33 XDP&3 XFP43

XDP4b XFP4L XDPS4 XFPSL XDPSS XFPSS XDP&S5 XFPS5 XDP56 XFPSS XDP76 XFP?6
XDP77 XFP77 XDP37 XFP37 XDP33 XFP33 XDPI3 XFPG8 XDPY? XFPP9 XDP1Q7? XF2139
XDP1010 XFP1010 XpP1110 XFP1110 XpP1111 XFPI111 X2P1211 XFP1211

XDP1212 XFP1212 I1 TO I12

XTP11 XTP22 XTP21 XTP33 XTP32 XTP4h XTP&3 XTP55 XTP54 XTP56 XTP65S

XTL3 VTLY

T1D1 TO TiD12 T301 TO T3012

MS1 TO 4512

*«» 0B JECTIVE FUNCTTION

MINIMIZE . .
.&9XAR1-.49YAR1-.49VAR1*.4492XAR2-.4492(ARZ-.4492JAR2*.QOBSXARB-.QOBSYARB-
.GOSSIVARB*.3675XAR4-.3575Y\R4-.3675VAR4*.326$XARS-.3266YRR5-.3266VQR5*
.2853XAR6-.2353YA?6-.2558VAQ6*.24SXAR7—.245YAR7-.245VAR?*.ZJAZXARS-
.2042YAR8-.2§42VA?8+.1633XAQ9-.1633YAR9-.1633VAR90.1225XAR13-.1225YAR13-
.1225VAR13*.0817XAR11-.3817YAQ11-.OS17VAR11*.3408(AR12-.0403VAR12-.34381AR12*
.3XP1-.8YP10.7333XP2-.7333Y?2'.5667XP3-.6667YPS*.SXPA-.bYPAG
.5333XP5—.5333Y95*.4667XP6-.4567YP6*.QX97-.kYP?*.SSS}XPS-.}S}}YPg«
.266?XP9-.2567YP9+.2XP1D-.2YP10+.1333XP11-.1333Y°11#.3667XP12‘
.3667YP120.33XDP11*.DSXDPZZO.JSXDPSS*.OSXDPLA'.JSKDPSSf.DSXDpﬁé*.]3X)=77+
.OBXDPSB*.08X)P??*.OSXD’1D1J*.O3XDP1111'.03XDP1212*
.09XFP11*.O?XFPZZ*.09XF”SS#.O?XFP&A*.39(F’SS&,OQXFP66+,Q?xFP?7v,O9XFP330
.39XFP99*.09XFP1D1D*.JOXFP1111f.O?XFP1212'
.0364XOP21*.086&XOP32+.3866KDP430.0366X)P54*.9864KDPéS*.DSb&XDP?éO
.3864XDP87*.O864XDP98*.3864XDP139*.3854XD?1113*.0364XDP12110
.0981XFP210.0931XFPBZv.J981xF?45+.O981XFPSA+.O931KFP650,O981XFP7bv
.D981xFPS?0.0981XFP930.3981XFP139~.3031XFP1110*.0981XFP1211+
.11XT?11*.11XTPZZ*.11XT9330.11XTP44*.11XTP550.11XTP66*
TTTXTP214,0777XTP32¢ ., 0777XTP 43+

O0777XTP 54+, Q777 XTP65+.FXTLI-.3VTLY-
.0333!51~.OSSBMSZ-.0353!53-.0335MS&*.3333!55—.0335“56-.0333!57-
.3333HSS—.0333MS9-.0333W510-.3333HS11-.3333!512-
.32625T1D1-.02525T1DB-.32625T103-.02625r1)4-.32625T1DS—.02625r1Db-
.02625T107-.02625T108-.32625T1D9—.02625T1910-.02625T1D11-.0262511012-
.101257301-.13125?302-.10125T305-.13125r394-.10125T305—.1D125T306-
.10125T307—.13125T308-.10125T309-.10125T3010~.10125?3011-.1312573312
CONSTRAINTS

* FORMULATION OF FINANCING ALTERMATIVES
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» 1IPLEIGINS OJF ACCOUNTS RECEIVABLE
* 1.1)TD ENSURE THAT VOLUNTARY B MANDATIRY REPAYMENTS DO 4OT EXCEED

. THE AMOUNT 30RRIWED,

* 1.2)MAX. AMOUNT OF JUTSTANDING 30RRIWING JNDER 2LEDGING OF ACCOJNTS

* RECEIVA3LE IS5 BOUYDED FROY ABOVE.

« 1.3)THE BANK WJILL LEND UP T3 30% OF THE FACE VALUE JF PLEDGED ACCIUNTS
* RECEZIVAILE.

1. XARI-YAR1-VART1 ,GE. O
2. XARI-YAR1=-VAR! _LE. 123
3. XART+XAR2-YART-YARZ-VARI=-VAR2 .3E. 0
4, NARF+AAR2-YARI-YARZ-VARI=VARZ .LE. 201,393
5, XART+XARZ+XARI-YAR1-YAR2-YARI-VARI-VAIZ2-VARY ,GE. O
He XART*XAA2+XARI-TART1-YARZ-YAR3I-VARI-VARZ2-VAR] .LE. 206,088
7. XART#XAX2¢XARZ+XARL-YARI-YARZ-YARI=YAR4L-VARI-VARZ-VARI-VARSL .GE., ]
8., XARIT+XAR2¢XAAZ+AARL-YAR) ~YARZ-YARI-TARL-VART-VAR2-VAR3I-VARS ..E. 193.553
G, XARI+XAR2¢ AARI+XARL+XART-YATI-YARZ-YAII-YARL—VARS-VARTI=VAR2-VARI-VARSL~
VARS .LE. 220.734
10, XART+XARZeXARIEXARGHXARS~YATT-YARZ-YARI-YARL~YARS-VARI=VARZ-VARI-VARSL~
VARS .GE. 3
11, XART+XARZ+XARI+XARL+XARS ¢XARG-YART=YAR2-YARI~VARL-YARG~YARG-VARTI -V AR 2~
VARZ-VARL=VARS=VARS .LE. 214.574
12, XAR1+XARZ+XARZAXARL +NARS+XARG-TARI =Y AR2-YARI-YARL-YARS-YARS-VARI-VARZ-
VARZ-VARL~VARS-VARS .3E, O
13, XART+XAR2+KARS+XARL+XARS #XARS+XART -V AR T-TAR2~YARI-YARL-YARS-YARS-VART~
VARTI-VAI2-VARI-VARL-VARS-VAT6-VART .LE. 214,683
14, Xl?l0!ARZ*KARS*XAR&’XQRS*KA?é*XAR?-VA!1-Y!R2-TARS-YARQ-VARS-YAR&—YAR?-
VART~VARZ~-YARI-VARL=YARS-VARS-VARY .GE. O
15. xAQ1¢1:?2+XAR3+£A?A+XARSoXA!6vx4q?+qua-YA91-TAR:-YARS—VARa-VARS-fARb-
YAR7-YARB-VARI-VAR2-YARI-VAR4-VARS-VARS5-YAR7-vaed ,LE. 227.700
16, XRR10KAR201\RSf!AR&&XARS+XA!5'¥AR7*XA23-YARI-YARZ-T\R}-YAR&-YIRS-YARé-
YART~YAT3-VARI =y AR2-VARI-VAR4L-VARS-VAS-VAR7-VARS .GE. D
17. KA?1*K!?E*XARE#KARA*XARS+XA36*XART+KAQ3&(&R?—YAR1-YAR2-YAR3-YAR4-YAR5-
YARG-YART-YAAI-Y ARF-VARYT-VARZ-VARI-~VARL-VARS~VARS-VAR7-VARE-VARY .LE. 239.71¢%
1&, XAR1*RA22'XARS'KA?AtKARSfXARbOXAQ?0KA23+K!R?-YARI-YARZ-YARS-YlQG-YlRS-
YARb-!AR?-YAR%-TAQQ—VAR1-VAHE-VRQS-VAQQ-VQRS-VARS-VART*VAQS-VAR? .G6E. O
19. XAR1*XA?2’KﬁR}*tARLtXARS‘XA26+XAR7*KAR3tK\R9+XAR1J-YAR1-YAQZ—YARS-YAR«—
Y\RS-YAR&-YAQ?-TA?3-vAn?-vAa1]-#AR1-VAaz-vAaS-VAQs-UARS-VARﬁ*VAR?-VARS-
VAR9-vAR1D JLE. 237,939
20, KAR!foRZOKARS*XA!&*XARS*KA!&OIIR?flARS'K\R?*XAE13—YAR1-YARZ-YAR3-YAR6-
YARS-YAR&—YAQ?-Y!RS-YAR?—YAR1]-VAR1-VAR2-JAR3—VAQ4-V!R5-V4R5-UAR?-VARS—
VARG-vAR1) ,538. O
21, XAR1+XIR201433'KARL*KAR50xki6+!kR?OXAQBOXAR?*XARIJ*XART1-YAQ1-YAR2-YAQ3‘
YARk-YARS-YlRb-fAQ?-YAR&-YAQ7-VARID-Y!R11—VAR1-UA!E-VARS-UARA-VARS-VAQé-
VAR7=VAR3-VARI~yARTO-vATI1 _LE. 228.4479
22. XAR1’KARZ'KAR}*XA?&*KARSfXAQbQXAR7*KAQ3’X4R9*11R13*XAR11-1!11-YAQ2-YARS'
vaR&—rA:S-Ynas-vART—Y\RS-YAR?-Y\R?O-Y\R!1-vi21-vA%Z-vAR}-vAaa-VARS—VAaé-
YART-VARE-VAR?-VARI10-vAR1Y .GE. O
22 XIR1OIAR20XAR}foRL*!ARS*XAR&'K&R?*IAQ301\R90XAR130KAR110xAQ12-fAR1-
YARE—YAR3-YAQG-YARS—YARS-YART-YARS-YAQ?-Y\RIS-YARII-YAR12-VAR1-VAR2-V\R3'
VARL-VARS-VARS=yAR7~VAR3-VARI-VARII-VARTI1-VART2 .LE. 253.275
EY) VA D1ev 8276 YARLer ATA $KARS +XAISEC(ART+XAIAr KARTPHXARTI+XARTI +XAR12-YAR]-
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25,
26,
27,
28,
29.
3a.
31,
32.
I3,
34,
35,
36.

3.

39.

45,

46.

47.

YARZ=-YAR3=YARL=YARS~YARS~YAI7~YAR3-YARI-YARIO-YARI1-¥aART12~VART=VAR 2~
VARI-VARL=VARS—yARS=VAR7~VARS-VARI-VARII-VARTI1I-vaARTZ .GE. O

* 1,4)%AX. AMIUNT OF 3I0ORROWING 3Y P_EDGING OF ACCOUNTS RECEIVABLE IN ANY
* PERIOGD IS 3JUNDED FRIM ABIVE.

XART JLE. 137

XAR2 JLE. 1530

X423 ,LE. 131

XAR4 LE. 150

XAR5 LLE. 150

XARE LLE. 150 .

xaRr? JLEL. 150

XARZ .LE. 150

XARY .LE. 150

XARI0 .LE, 152

XAR11 .LE. 13]

X4R12 LE. 153)]

& 1.5)T0 DETERMINE MANDATORY REPAYHMENTS RESULTING FROW THE COLLECTION OF
« ACCIUNTS RECEIVABLE BY THE 3ANK DURINS THE PERIID TO DECREASE TAE

* QUTSTAND ING AMOUNT.

VARY = 0

LASXKART=, 6V ART1-.5VART=VARZ = O

CHXART+ GXAT 2= AYART—LBYARZ=-_SVARYI=,5VATI2-VAR] = ]
.5XAR1*.5KA32+.SXARS-.éfAR1-.57AR2-.61A23-.5UARI-.64AR2-.6VAR3-VAQA =
.6XAR1+.6KAR20.5XAR3*.6XAR4—.SYAR1-.6YAQZ-.SYAR}-.srARA-.QVARI—.6VA22-
JHSVARI=_OVARL-VARS = )
.5XAR1+.6KA?2*.5XAR3*.61ARLt.5!&R5—.6fﬂ?1—.5fnﬂ2d.61AR3-.6¥A26-.6Y!R5-
JEVART = AVAR2- AVARI-.EVARL-LBVARS-VARS = O
.6XAR1+.6!AQE*.5XAR3*.6KAR&!.5XAQ5+.6KAR6-.5Y!Q1-.6YAR2‘.SYIR}-.6YAR4—
.ﬁYARS—.éVA?é-.éVAR1-.64APZ-.5VAR3-.5¢A24-.5VAR5-.6VAR6~VAR? =]
.5KAR1*.6KA12*.5KAR3*.6XAR4P.5XAR5+.6(1?6*.5XAR?-.6VAR1-.51\R2-.6YARS-
.5YAR4-.brAa5-.5?AR6-.61AR?-.5VAE1—.6VA22—.5VAR3-.5w494-.5vkns-.6¢Aaé—
JHVART-vARSE = (
.6KAR10.6KA320.slARS*.éxnné*.5XNRS'.6‘4?6'.5XAR?ﬁ.6XAR5-.6YAR1-.5YAR2-
.SYARB-.6VA:4-.5VARS—.5vaaé-.5vnk?-.6rAq3—.5VAQ1-.61A22-.5VAR5-.&JARA-
JAVART -  SVA G- 6VART-,OVARS-VARY = 1
.5KAQTF.6KA?2*.SXRRS*.SKARLG.5Xlﬂ5*.5KA?6*.SKAE?ﬁ.éliQB*.SXIR?‘.6fAR$-
.5YAR2-.6rA43-.SYARa-.5YARS-.aVARb—.67A2?-.5YAR§-.6!AR?-.6VARI-.6UAR2—
-5VAR3-.6VA24'.5V!R5*.6JAP6-.5VQQ7—.6JA?5-.5VAR7-UAR!D =2
.5XARIf.éiAQ2*.5XAR30.6KARL'.SXARS*.6!A?é*.$!AR?*.6xAR5*.GXNR9*.6KAR1D-
.6YAR1-.6YA22-.5YAR3-.STARL-.stRS-.51AR&-.5VAR?-.67AQ3-.5YAE?-.6YAR1D-
.5VA91-.6VAQZ-.5VAR3-.bdARk-.ﬁVARS-.6JA36-.§VAR?-.é#ARS-.bVAR?-.éJAR!J-
vaR11l = 0
,5XAR1+.5KAR20.5XAR39.6XAR4!.5!4R5+.6Kl26*.5!AR?*.6KAQ3*.5KAR?+.6KAR1J*
.5xAR1T*.6YAR1~.6VAR2—.6YAR3-.6fAR4-.5Y!Q5-.5YAR6~.SYAR?-.bvlkd*.ﬁYAR?-
.61AR10-.6Y\R11-.5VAR1-.6VAR2-.5VAR3—.6UA?4~.6VAR5-.évnﬂb-.bVART-.bvlaS-
JHVARI -, 6VARTI= 6¥ARTTI=VART2 = ]

+ SHORT=-TERY IANK CREDIT (6-MINTH MATJIRITY PERIDID)

« 2,13 1) ENSUIE THAT VOLUNTARY £ WANDATIRY REPAYMENTS DD NOT EXCEED THE
* AMOUNT 30RRIWED.

XP1-Y21 GE., ]

XP1+xpP2=YP1=YP2 _GE. 2]

PAGE
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51. XP1+XP2+XP3=-Y21=-Y22-YP3 .GE. D

52. XP1+{32+423+XP4&-YP1=YP2=YP3~-YP4 .3E. D

53, XP1¢X22+¢X338 24 {>5=YP1=-YP2-YP3-YP4=-¥P5 .GE. O

54, XP14¢XP2Z+X23+APL+XPS+XPSH-TPI-YP2-YP3-Y24=YP5-YP6 .3E. 0

55, XPT14XP2+XP3+X24+XP5+XPA+XAPT-YP1-YP2-Y23-Y34=YP5-YP46=-YP7 .GE. I

56. XP1+XP2+RPS¢XP4+ APSHXPOGEXPT+XPE-YP1-YP2=-YP3=-YPL=YP5-TP6-YP7-YPE J53E. ]

57. XP1#XP2eXP 3+ X2 4+XP3+XP G+ XPT+XP 3+ XPI=¥? 1=YP2-¥P3-Y24-(P5-YPS=TYPT7-YPB~
Y9 LGE. 3

58, APT+XPZe XIS+ XD4eXP5+X 6+ XPTeXP3+XPP+XP1I=YPI=YP2~¥P3-YPL-YP5-YPS-YP7~
¥YP8-y2%-¥21) .GE. O

59, XPT+XP2+ APt XP4+AP5+XP6¢ APT+XPE+XPTeX> 1D4XPIT-YP1-YP2-1P3-¥P4-YP5-YP6~
YPT-YP3-¥>9-YP1J-¥Pi1 .3E. J

S0, XP1+X92sXP3eX24rXP5eX 6+ XPT+ X236 XP P+ X 1D+ XPI 1+ XPI2=YPI=YPZ-TPI-¥P4-YP5~
YP&-Y27-¥23-¥29-YP10=YP11=-yP12 ,GE. O
« 2.2)MAX. AMDUNT OF 30RROJING 3¥ 5-T BANK CREDIT IN ANY PERIDD IS 30JNJED FRIM
« ADOVE,

61, XxP1 ._E. 203

52. XP2 ,_E. 203

63. XP3 .LE. 202

44, XP4 LLE. 207

65. X®5 .LE. 2032

56. XPé LLE, 203

67. XP7 .LE, 290

53. XP3 .LE. 2031

59, xP9 ,LE. 27)

70, XxP10 .LE. 293

71, xP11 (LE. 229

72. X212 JLE. 23D
e 2.3)AT _EAST THEI AAJUNT OF THE LOAN THAT JAS TACEN SACULD 3E REPAID AFTER
* 5 PERIDJDS.

73, AP1=YP1-Y32-YP3I-¥P4{-YP5-YP&-YP7 ,LE. ]

74, XP2-YP2-YP3-YPL-YRS5—YPa-YP7-YP3 JLE. J

75, XP3-Y23-¥P4-(P5-YP4-Y27-YP3-YR? ,LE. I

76, XP4=Y34-Y25-Y24-Y27-Y?3=¥P?-YP1) .LE. O

77. X35-YP5-YP4-YP7-¥P3=-¥Y27-¥YP13-YP11 [LE. ]

75, XP6-YO5-¥PT~Y¥RP3-¥PO-YP1)-¥YP11-¥P12 .LE. O
« Z.4)H4AX, AMIUNT OF DJUTSTANOING 3ORRINING JNDER S-=7 3IANK CREDIT IS a3uNDED
* FRO 433V,

73. AP1=Y?1 ,LE. 5]

20, XP1+X22-¥21-yP2 _LE. 5302

31, XP1+X22+¢X33-¥P1-¥P2-YP3 LLE. 503

2. KP1eXI2eX2 34 L34=P1-¥P2-YP3-YP4 .LE. 30D

33, KP1+XP2+XP 34 XPLeXPS=YP1-YP2-YP3-vP4=YP5 . E, 5T

B4, XPT1#X320X234 X246+ XP54XP6-YP1-YP2=YPJ-Y24~Y¥P5=-¥?5 €. 570

85, XP1+XK226X23e K04t XPS+XF &+ XPT-YP1-YP2-YP3-VP4=YP5-¥P4-YPT7 ._E. 502

36, xP1»x=2ex=3oxP40x950x°6+xP?ox°3-r=1-132-7?3-?Pk-¥?5-¥?5-¥?7—v=8 «-Ea 303

37. KPP eAP2+XP 3 P 4P XIS XP O XP T+ AP B4 xPI-¥P1=Y¥P2-YP3-YPL=YP5-YPG-YP T~
¥°3 JLE. 502

83. XP10!’2'X330XDA*XPS*X’ﬁ*XP?*X?S!x?7fx’1J-YP1—VFZ-!PS—VP#-TPS-YP&-!P?-
YP3-¥29-yP1) LE. 500

27, XP1flPZ'KP3*lPﬁfXPS*X?O*XP?*X’fo=?fofJ‘KP1I—YP1-TP2-YP3-Y°4-YPS-1P6-
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93.

1.
92.
93.
94,
?5.
96.
97.
93.
$9.
130.
121,
1d2.
103,
134,
135.
136,
137,
133,
139.
112,
111.
112.
113,
114,

115,
116,
7.
1138,
119,
120,
121.
122.
123,
124,
125.
126.
127,
128.
129.
130.
131,
132,
133,

YP7-tP8-Y>3-¥213-YP11 .LE, 50]
x=10x?2+x930!PA&x?S+x=60x9?*X?8#K°9+X’13*KPI1*XP12-??1-YPZ-YP3-YP6-YP5—
YP&-YP7-YP3-YP?-YP10-YPE1-YP12 .LE. 531

* 3)STRITCHING ACCOUNTS PAYASLE

« Z.1)THE FINANCIAL MANAGER MAY STRETIH UP TO 79% OF THE FOREIGN PAYMENTS AND

]
-

63% OF THE DOMESTIC PAYMENTS DUE
Iy THE PERIZD IN WHICH THEY FIRST CIME DUE.(STRETCHINS 1. PERIOD)

XDP11 LLE. 15.73
XFP11 LLE. 42.92
Xpp22 JLE. 45.51
XFP22 .LE. 24.51

1
7
3
3

XDP33 .LE. 43.640

XFP33 .LE. 125.3

34

XDP44 LLE. 50.52)

XFP44 LE, 58.01

2

XpPS5 WLE. 51.320
XFP55 LLE. 75.030

XIPAS LLE. 36,03

9

XFP6& LE. T5.693

Xa3P77 .LE. 0.3

3

XFP77 LLE. 74,231

X>P388 .LE. 73.13

4

XFPB3 JLE. 33.727
XOPF9 LLE. ?7.644%4

XFP99 LLE. 13].5
XoP1THQJ ._E. %5.
XFP1J10 .LE. 174

23
311
231

ADPTI1T1 LE. 133.761

AFPT111 L LE. 175.594
XpP1212 LE. 111.813

AFP1212 .LE. 183
« F.2)STRETCHING
XbP21-.515X2211
XFP21-.312XFP11
X0P32-,515%x2P22
XFP32-.312xFP22
XIP43~.515%2P33
XFP43-.312xFP33
XIPSL~.515X2P44
XFPSé4=,312XFPLA
ADP65-.515XIP55
XFP65-.312XFP55
ADP7e=-.513XIP56
XFPTo-.312XFP56
XDPA7-.515X%2P77
XFP&?-.312XFP77
XDP93-,515%p P33
XFPQ3-,312xFP33
X2P10%~.5153£0297
XFP1T1Y~=.312XFP?)

531
Ca
«LEe

«LEo

.LE.
[
-LE.
aLE.
«LE.
wLE.
WLE.
JLE.
-LE.
LE.
-LE.
«LE.
aLEa

«LE.

«LE.
~LE.
P1113-.515x3P1010 .LE.

PERIOJD

COUVUOWOLOLDOWOLLDOU LW

337J)3r03,.

233,42,
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134,
135.
136,

137,
133.
139,
140.
141,
142,

143,
144,
145,
LY R
147,

156,

XFPI110=-312xFP1010 JLE. O

AIP1211-.515%2P111Y LLE. O

XFP1211-.312XFP1111 .LE. G

* LISTRETCHING TAXES PAYASLE

*» 4L_1)THE FINANCIAL MANAGER MAY STRETCH U2 TO 83% OF THE TAX PAYMENTS DJE
* IN THE PERIOD IN AHICH THEY FIRST BECIME DUZ.(STRETCHING 1.2ERIDD)
XTPI1 LLE.

XTP22 LLE., 14.430
XTP33 ,_E. 14,439
XTP4sy JLE. 13

xTP535 ._€. 39

XTP66 .LE. 10
«STRETCAING 2.PERIOD
XTP21-1,11XTP11 .LE.
XTPI2-t1. 11 xTP22 .LE.
XTP43-1.11%TP33 LE.
XTPS&=1,11XTP44 LLE.
XTPSS~T.11XTP55 LLE.
« SITERM LOAN CINSTALLMENT PAYMENTS ARE ONCE IN EVERY 6 MONTH3,)

* 5.1)TERM L3AN CAN 3E TACEN ONMLY IN THE THIRD MONTH.

*THE AMIUNT OF 3IORROWING BY TERY LOAN IS LIMITED FROM SELOW.

XTLY LS, 430

¢ 5.2)THE PRINCIPAL AMOJNT MUST BE REPALD IV EQUAL INSTALLMENTS.

VFL9-.1254T.3 = 0

*

« )INTERSST CXPENSES FROM PLEDGING OF ACCTS. REC. AND SHORT-TERM BANC CREDLIT.

L ]

LIZ21MART =032 1Y AT -20321VART+ 66 7XPT-,08467Y21=11 = ]
.3321K*R1—.3321TA:1-.3321VAR1*.J}Z?xA22-.3321YARZ-.0321VAR20
LI66TAPT+. 0567422~ G657Y21~,0567YP2-12 = 2
.3321KA?1*.)321XARE*.0321XA?3-.3321YART-.3321?AR2-.3321YAR3-.3321#AR1-
.3321JAR2—.3321JA?3+.36571P1+.055?1P2*.365?KP3-.056?YP}-.365?!P2-.056?791-15 = ]
.03211A21*.3521xARz*.3321xAiZ*.3321KAR&-.3321YAR1-.03211AR2-

L3210 AR~ I3217ARG-.0321VART-D321vaR2-. 0 521VARTI- I3 1VARL:
.Qéé?lPi0.055?1?2».Déﬂ?lP}*.Gﬁo?KPk-.]bS?VPt-.0567Y°2-.0657rPS-.O&&?Y’L-!& = 0
.]321KA11*.3321(A22'.]521XA?3+.3321XA15*.3321!ARS-.JSZ!VAR1-.03217AQ2-.3321YAR3-
SI321rARL=.0321rARS5=,0321VAR1-,0321vAR2-0321VAR3-.D32IVARL-.IT2T/ARS
.36671?1f.956?!?20.065?!P30.056?X?L0.365?AP5—.0557791—.855?YP2-
JD667YP3-,0567YP4-.0657YP5-15 = 0
.9321XAQ10.]321XARZ’.0321XAR30.DSZIXAiGt.]321IAR5+.3321n\R6-
.3321YAR1-.33211ARZ-.SSETYAR3-.3321YAR&-.3321YARS-.OSZTYAR&-
JIZ2IVART=.0321vaAR2=.D321VARI-.0321vAR4-I32 VARG -T2 TVAR S

LIGOTKPT 0567422+ (065TAPI+. 0567 KP4+ J65TXP5+. 0467 XP G-

LIGeTYPI-. 0467YP2- 0ESTYPI-. 0567 YP4L=,365T1P5=16 = O
.3321an1v.]321anZo.D}21xARS'.3321xA240.JSETKARSt.9321anao.3321xAR?-
.33211191-.3321rARZ-.OSE!rARS-.3321vAzé-.J321VA25-.33217A36-.Jszlrnar-
.3321VAR1-.0321JARZ—.0321VAR3-.3321VARk~.3321UARS-.0321vARé-.3321#AR?*
.JééTIPl0.Dﬁb?x’Zt.065?!?3!.056?!94+.3657XP50.056?1?6'.35671P7-
.3667YP1—.OSOFYP2-.066?TP3-.050?Y94-.JGS?TPS-.Dﬂb?fPé-.Dbb?vP?—I? =0

LI321XATT e, D32 10AR2 D32 T XARDH 3321 XARGe II2TIXARSH LII2IXARG

LI321AART 3T IXARE D321V AR T-.0329 YA 2-.0321¥ARI- 0321 VARG-LD321TARS-

oo
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151,

152,
153,
154,
145.
156.
147,
163.
169,

173,
PR

233217 A6-.03217ART-.0321vARSEs :

JO66TXPI ¢ 0567 X2+ ,0657XP3+.0567KP A+ D65TUPS+, 0557 XP 6+ JS6TXPT+,05467XP3~
JJ66TIPTI-,0567Y22-_0657YP3=.0567YP4-.0857YP3-.0567YP6-
«J66TYPT=-,0557Y23-18 = ]

L332IXARTH JD321XAR2+, D32 10 A3+ D32 10ARL e JI32T1XARS L D32T1XARGHLIIZTINART ¢
.]321(AR3*.JEB!XAR?-.3321YA21—.3521YAR2-.3321YARS-.3321YAR&-.3321YARS-
LD321YARG-.3321YART-.D321YARS-L 23217 ARI-LI321VART-.D321vARZ-. 0321/ AR3~
CO32IVARL=,DI21VARS-_0321VARS-.0321VART7-.1321vAR3-.0321vART:

DG6TAPI+, D567 X2+ 0857AP3+ 0667 4P L+ DESTAPS+ 0567 KP 6+ ISSTXPT
CDEETAPE+, 0567 KP9=0657TP1-_0567YP2=,2657YP3-.0567YP4~

D66TTP5=. 05567 YP6-.0657YP7-.0567YP3~.06577P7-(9 = O

LOZ2IXARTH JIZZIKARZ ¢ 032 1XARI+ D32 1K ARL* JIB2TXART+ II2TINARGHIT2ZIXARTS
.3321XA§3*.33211A?9¢.3321XAR1J~.0321YlR]-.0321YAR2-.0521YAR5-.0321TARQ'
.3321YARS-.03211A16—.0321TAR?-.}SZTYA?S-.3321YAR?-.3321YAR1J-.0321VARI-
.0321VARZ-.3321UAQ3-.3321VAR4—.3521UA?5-.0321!AR6-.3321VAR?-.0321UAR3-
.0321VAR9-.0321JARI06.0567I°1+.366?KP2*.0567XP30.Jéé?XP4+.056?XP50
66TAPH+. 0467 XP 7+, 0657XP8+. 0567 4P+, J657AP10=-.3657YPY1=0587YP2~
0667YP3=, D567 P4~ 0657TP5=.0567Y26~_065TrP7-,0667YP8~

LJ60671PI-,0557Y211-11] = ©
.3321xAR10.3321KA22+.J}21KAR30.3321KAR&*.JSZTXARS*.3321KAR6*.3321!AR7'

.0321KA?8+.3321!AR9+.3321KA§13*.0321xan11—.0321YA?1-.3321YAR2—
.3321YAR3-.3321VA2A~.3321YARS-.3321YARS-.33211!3?-.33211ARS-.3321YAR9—
.J}Z!YAR1]-.0521YAR11-.3321VAP1-.0321UA?2-.3321VAQS‘.DSETVA?4-.0321UARS-
.3321VA?6-.0321VART-.3521VA?S-.JSZIVAR?-.332114313-.0321VARi!f
.3667&?1+.066?!?2*.06575P3&.066?KP4*.35571?50.055?KP60.06571P7+
.36671’3*.055?X°90.065?XP1Dt.Jéﬁ?lP!1-.365???1-.Osé?YPZ-.Usb?VPS-
.Oéo?fPh—.Déb?f’s-.0657rP6—.055?YPT-.J&S?rPa-.OsbrvP?-
LO667YPIO-.0657YPEI-I11 = 0
.DSZT!AR1+.332IiAR2+.3321xARS+.)321KAR&+.3SETKARS*.SSZixARé*.USZ!XAR7r
.33211&?3'.3321:A29¢.3321XAR1J#.0321KAR110.3321xA212-.0321YA?1-
.J321YAR2-.93217AR3—.3321YA?L-.J321YAQ5-.032IYARé-.0321YAR7-.332?YAR5-
.3321YAR9-.3321YA?10—.0521YARi1-.DSETVAQ12-.0321v&ﬂ1-.0321vnnz-
.3321VARS-.GSZ1VAQL-.3321VARS-.3321VAaé—.3321VAQ?-.0321VAR3-.03211AR9-
.3321UAR1D-.0321VAR11-.3321JA?12+.365?x’10.3657192+.0667xP3+
.Oéb?kaf.Dsﬁ?XDS*.065?:?5+.056?XP7+.]657!93*.056?XP?0.3667xP130
.36&?KP11+.36571P12-.36571?1-.056?7?2-.]56?rP}-.OSﬁ?YPk-.Db&?va-
.366?736-.0557Y??-.Dés?YP3-.053??99-.36571P10—

JO66TYPE1-.065671P12~-112 = 0

« TIPILICY LONSTRAINTS

* 7.1)THE PIOPIRTION JF ONE-MINTH MATJRITY INVESTYENTS TO TITAL INVESTMENTS
* IS JQJNDED FROM BILOW.
J25T121+,.25MS1-_75T73D1 ,GE. O
J3O0T102+.30482-.72T301~, 707302 .GE. O
JETI03 4, 4MS3 - 6T301=-,5T3D2-.6T7T303 .GE.
ATID+ 4UMSG=,6T302-,5T3D3~-.6T334 .GE.
WLTIDS+. G%55-,6T3D3-,5T304-.6T3D5 LGE.
dhTIDS ¢+, 655 = 6T3DA-_6T3D5-,6T3D5 .GE.
O TIDT+, 4MST = 6T3D5-6T3D6-,6T307 .GE.
JATIDA+ 4M$3-.6T306=.5T307-,6T323 .3E.
JAET1DY 4+, AMSI—, 6T3DT7=.5T3D3-,6T3D7 .GL.
I TAIn1Mse AMCA7= ATINRA—- _ATYIZ=_AT3IO10

O QW O W

.
=
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172,
173.

174.
175.
176,
177.
178,
177,
130.
181,
132,
183,
134,
135.

136,
137.
153,
139,
170.
131,
172,
173,
174,
175.
176,
137.
173.
179,
230,
201,
212,
233.
214,
215,
206,
217,
298,
239,
210.
211,
212.
213,

>4 s

PREVISED

e TIDI1# AMST1-L6T309-.5T3010-.5T3011

NOITHWESTERN UNIVERSITY

*IPTIMAL SHORT=TERY FINMANCING/EINVESTMENT DECISION®

W3E. O

WHTI012¢ . 4M512-, 673010~ 6T3011-, 673012 ,GE, O

* 7.2)THE PROPOATION JF MARCETAILE SECURITIES INVISTHMENTS T3 TOTAL INE-MONTH

* MATJRITY INVESTMENTS IS BJIUNDED FIO4 ABOVE.

«7THMS1-,3T1D01 LLE.
~7M52-.3T1D2 LLE.
«7TMS3-.3T103 .LE.
“7THS4=-_3T1D4 LLE,
ZTHS5-.3T105 LLE.
~7MS56-.3T1D5 LLE.
STHST-L3T1D7 LLE.
«THM53-.3T103 LLE.
“TM39=-,3T137 JLEZ.
~THM51I-.371210 .LE.
«TMS511-,371211 .LE.
+TMS12-.3T1212 .LE.

-

QOO0 OQO0OC0O0o 0

I NVYVESTMHMEN

* B % R B

«25T101-,757301 ,5E.

o
n
a

T

ALT

«25T152-,757321-,75T302 .GE. O

W25T103-.757301=,75T302-,75T323
J25T104~,75T302=-.75T323-.75T304
W2STIDS= 75T 303=.75T304~.757305
23 TIDG=uT3T304-.75T305-.75T306
25T107-.75T335-,75T3056-.75T337
L23T133-.75T3256~-,757327-.,737333
J25T107-,75T307-.75T7303~-.757307

ERNATIVES

a3Ca
-0

GE.
.GE.
S3E.
«OE.
GE.

[ S6 U R A W A )

25T1Dp1]- 757303~ 7573097573011 .GE.

J25T1211-, 757307=, 757301 2=.7573211

.25T1012-.7573010-,25T3041+,7573D12

T101 .LE. 150
F102 LLE. 152
TI03 .tE. 1539
TID4 JLE. 1533
TtpS .LE. 150
TiD6 LLE. 150
TI07 JLE. 150
T{28 .LE. 131
T129 JLE. 150
T1D10 JLE. 152
T1911 .LE. 1502
T1012 JLE. 13D
T3501 JLE. 32

T302 JLE. 3]

T3ID3 .LE. 3]

T304 LE. 8D

r T oo T e F2al

1)TERY DEPOSITS AIINS-MONTH MATURITY 3IITHREE-MONTHS MATJRITY
1,13 THE PROPORTION 3F ONE-MOINTH MATJSRITY TERMA DIPISITS TO TITAL OUTSTANDING

TERY JEPQSITS IS 30UNDED FRIY BILIW.
2

3

«GE. O

384 3

85/04/03.

2 .53B.4D.

PAGE



M235 VEISION 4.1

NIRTHJESTERN UNIVEQRSITY

(AL ETNETEYREY RS ENRENNE ]

e PRIFLEM NUMIER 1 '

LR A NI N E R R NN YN NN Y

JSING PREVISED
HACAN MAT =43A TH4E5I5 « "QPTIMAL SHQIT-TERY FINANCINS/INVESTMENT DECISLION®

215,
214,
217,
218,
219,
220.
221,

22¢,
223,
224,
225,
226,
227,
228,
223,
23a,
231,
232,
233.

242,

243,

T306 JLI. 8D

T307 LE. 8]

T303 .LE. B)

T3D9 .LE. &3

TID10 .LE. 80

T3I011 LLE. 33

13012 .LE. 33

* 2¥MARCETA3ILI SZCURITIES
451 .LE, 70

M52 .LE. 70

M53 JLE. 90

MS4 LLE. 70

M55 JLE. 7?0

M56 LLE. 70

457 .LE, 0

M53 .LE. 90

459 LE. 70

M510 .tE. 9D

#5111 Lz, 9]

512 JLE. 9D

*

« FULF ILMENT 0o F REIUILIREMENTS
-

JTORART -, TOF A=, 70VAR T+ XPI=YP 14 XDPT11 ¢ XFPTI1+XTPI1=-T1D1-T3D1~
M5 1 LGE. 1340434

JPONARZ= 7Y A= 7 OVAR2s XP2-YI2e XDA22+AF 0224 XIP2 1 XFP21-1,03X0P 111 04xFPT 1

XTP22+xTP21=1 1 IATPI1-T102-T332-152+1.026257101+41.0333451 .5E, 28,455
LTOXAR3= 7Y A2 3= TOYARTeXPI~Y2TeX0P3SeXFPI3e XDPI2¢ XFPI2-1,03X0P22-1.D4XFP22~

1,0337XK0P 11, 25 T80 FR2 e XTaS3eXTPI2eXTLY-1,11ATP22 -1 077 74TP21=T1)3~TID3=453

1.02625T10261,0333452-I1-12 .5E,. 343.5M1

CPOXARL- 7Y AL POVARLE XPA=YILr XDPLLE XFPLL+XOPL I+ XFPL3=1 03XDPS3=-1 ,04xXFP33~
1. 0309 D PT 2=1.053 15 NFPI 2o XTPAGsXTPLS-1 1IATPIZ=F NI77ATPI2-TIDL-T3I006-M34+
1.32025T133+1,9533453+1, 101257301 5. 123,270

CPOAARS= TP A= POVARS*XPS=YI5+XOPGSeAFPSSHADPS L+ XFP54=T.03XDP& 41, DaXFPG4~
1.030740P5 31 1015 XFPA3eXTP S ATPSA=T  1INTPGe=1,0777CrP43=-T1)5-T325-M55+
1.02625T 32441, 0833454+1, 161250302 ,5E, 122,452

JTOXARS=  7OTARS- TOVARSG+XPE-YP A XDPESH AFPSG+UIPL5e XFP55-1,03X0P55-1,04XFP55~
1.0302100P54-1, 4 TOXFPS 4L+ XTPS6e XTPS5=1 11 ATP55=1 Q7 27XTPS4=T105-T326-M55+
1.02625T135¢1,0333435¢1.104257325-13~-14-15 ,GE. =74,125

LTONART = 70YAIT= TOVARTHXPT-Y2 e XOPPPeXFO7 7o XXP76+%FP?5-1.0320P56-1,04KFPOS~
1.030749P55=1. 0415 uFP4S=1 11 XTPS5~-1. D777 XTPS5~T1DT7~
TIO7-457+¢1,02525T106¢1 0333955+ 101257306 .GE. 2I3.745

JTOXAR3- 7OV A2 3= TNVARZ+XP3-Y23¢XDP33r AFPABeXDPETEAFPIT=1,Q03XIPT7-1.04XFPT T~
1.0307X2P74~1, Ja15XFP5-T139 -~

T3ID3-%52+1,02525T102¢1,.3333457+1.131257305 .GE. =-133,.)02

JTOXARD= TOYARD -, TOVARTEXPFI=YP 2+ XDPIFe AFPIFe XDP I XFPPA=-1.03X0P33-1.04XFPI3-
1.0307X0PS7=1. D5 15KFP3T= SXTLI=vyTL?-T1D37=

TIDG-459¢1.32625T108+1,0333953+1 10125T525~146-17-18 .GE. =&7,560

JTOXARID= PV ARIO-70VARI0+APTIQ-YP1D+XDP1D10¢XFP 12104 ADP 109+ XFP10)7 =
1.03x0P9-1 04 XFP?9-1,0309XDP?8-1,0415XFP? 8~
T1D10=-T3D10-1512¢1,02625T71D7¢1.3333%57+

457057035,

2

53,69,

PAGE
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2‘('-

245,

1.10125T307 .5E. -53,25)

STOXARTTI =2 7IYART T =, 7OVARTT#XPII=YP 11 4XD2 1111+ XFP 1111+ XDP1T1124xXFP 1110~
1.33x5P1010-1.04XFP1010-1.0307x0P139-1.04146XFP 109~
TIDI1-T3011-1511+1,.02525T1D10+

1.0333M513+1,101257303 .GE. -31.357

2POXAR1Z2=.TIYARI 2-.7OVARIZ+XPI2-YPI2+XDP1212+XFP1212+¢XDP 1211 +XFP 1211~
1.02X0P1111-1. 04 XFP1111-1.0307X0PT 110104 15XFP1 110~
TID12-T3D012-4512+1,0262571011+

1.0333851141 101257309 -29-110=-111 .5E. -77.867

RNGOZJ

RNGRHS

0P TIMIIE

85736/93.

2

=38.40.

PA

1.
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APPENDIX - 13
THE TABLES OF SOURCES AND USES OF
CASH TO FULFILL THE REQUIREMENTS AT
 EACH RISK LEVEL IN THE OPTIMAL SOLUTION



RISK LEVEL I
REQUIREMENT
SOURCES OF CASH

Pled.Acct.Rec.x0.70
Short-Term Bank Credit
Term Loan t
Stret.Dom.Pay.(lst Per.}
Stret.For.Pay.(]nd Per.)
Stret. Dom.Pay.(2 d Per.}
Stret.Fﬂr.Pay.(Zn Per.)
Maturing One-Month T.D.
Maturing Government Sec.
Maturing Three-Month T.D.
Int.Income Cne-Month T,D.
Int.Income Gov.Sec.

Int, Income Three-Month T.D.

TOTAL SOURCES

USES OF CASH

Vol.Pay.Pled.Acct.Rec.x0.70
Man. Repay.Pled.Acct.Rec.x0.70
Repay Short-Term Bank Credit
Repayment of Term LoanSt
Repay.Stret.Dom.Pay. (1 ¢ Per.
Repay.Stret.For.Pay.(1
Repay.Stret.Dom.Pay. (2
Repay.Stret.For.Pay. (2
Investment One-Month T.D.
Investment Gov. Sec. =
Investmen Three-Month TiEt

Int.Exp.Stret. Dom_Pay. ( Per
Int.Exp.Stret.For.Pay.(2 . Per.
Int.Exp.Stret.Dom.Pay.(2nd Per.
Int.Exp.Stret.For.Pay.(2  Per.

Interest Payment Term Loan
Interest Payment Bank Loans

TOTAL USES

140

JANUARY FEBRUARY MARCH  APRIL MAY JUNE JULY AUGUST.  SEPTEMBER OCTOBER NOVEMBER [DECEMBER  TOTAL
-75.122  87.436 387,379 222.489 208,691 36,698 358.211 -17.724 35.928  40.729  71.677 26.596 1,383,008
82,922 50.643 37.692 60.042  30.435 67.906  63.984  61.735 66,049 521,407
60.95 194.32 194.32 300 47.085 300 168.839 228.807  228.807 1,494,321
452.629 452 629
10,203 22.324 24,978 40.899 36.598 34.885 35.05 204,937
53.825 40,946 94.77
11.497 17.966 29.463
16.793 16.793
52.585 38.318 90,503
22,537 15.422 38.959
1.38 1.01 2,39
0.75 0.547 1.297
87.456 452,629 222.489 281.438 232.012 400.931 77.52 404.941 232.823 150.34% 2,947.87
49.753 50.287  42.73 53.117 39,507 56.547  61.009  g1.445 414.394
8.1 97 851 17.76 194,321
56.579 56.579
10,203 22,324 24.978 40.899 36,598 34.885 169.887
: 53.825 53.825
11.497 11.497
52,585 38.318 90,903
22.537 16.422 38.959
j 0.306 0.67  0.749 1.227 1.098 1.087 5.097
) 2.153 2,153
} 0.355 0.355
) 135.789 135,789
28.738 136.701 225 661 391.1
75.122 65.249 72.747 195.314 42.73 95.243 368.576 192.094 78.769 379.016 1,564.86



RISK LEVEL II
REQUIREMENT

SOURCES OF CASH

Pled.Acct.Rec.x0.70
Short-Term Bank Credit
Term Loan t
Stret.Dom.Pay.(ls Per.)
Stret.For.Pay.(lnd Per.)
Stret.Dom.Pay.(2 4 Per.)
Stret.For.Pay.{2"" Per.)
Maturing One-Month T.D.
Maturing Gov. Sec.
Matyring Three-Month T.D.
Int.Income One-Month T.D.
Int.Income Gov. Sec.

Int. [ncome Three-Month T.D.

TOTAL SOURCES

USES OF CASH

Yol.Pay.Pled.Acct.Rec.x0.70
Man.Repay.Pled.Acct.Rec.x0.70
Repay.Short-Term Bank Credit
Repayment of Term Loan_,
Repay.Stret.Dom.Pay.(lSt Per.

Repay.Stret.For.Pay. (1 . Per.
Repay.Stret.Dom.Pay.(2_ . Per.
Repay.Stret.For.Pay. (2 Per,

Invesment One-Month T.D.
Investment Gov. Sec.
Investment Three-Mgnth ng.
Int.Exp.Stret. Dom.Pay. (1

Int.Exp.Stret.For.Pay. (2
Interest Payment Term Loan
Interest Payment Bank Loans

TOTAL USES

Per.
Int.Exp.Stret.For.Pay.{1 d Per.

Int.Exp.Stret.Dom.Pay.(an Per.
Per.

141

JANUARY FEBRUARY MARCH  APRIL  MAY JUNE  JULY AUGUST  SEPTEMBER OCTOBER NOVEMBER DECEMBER  TOTAL
-89.965 72.706 375.687 198.934 187.138  3.992 320.805 -59.043 15.031  17.235  45.918 0.479 1,089,003
88.075 60.851 63.055 63.748  62.229 71.548 105 72.842  69.621  77.869 ‘.63
123.233 174.274 178.283 113.402 300 300 97.739 172.472 l.ﬁg:?g
24,697 29.373  31.684 21.272 42.228 53.389  54:349 ;ggfgﬁ
_ 84.543 77.842 162.385
12.719  15.127 27.475 55.321
62,976 13.868 .37 ?2:311
26.989  5.943 32.932
1.653 0,364
0.899  0.198 f'gg
92,517 375.687 277.216 288.14% 177.15  383.50. 113.776 405 170.581  207.513 436276  2,927.367
37.584 37.584
52,845 57.649 60.892 62.606 62.38 67.881  67.602 70.746  70.077  572.671
88.53 85,744  90.849 : 266.123
20.449 '
24.697 29.373  31.684 21.272 42.228 53.349 zgg:ggg
12,719 15,127 8.543 g;'asﬁg
62.976 13.868 '
26.983  5.943 ;ggg;
0.741 0.881 0.951 1.598 0.638 1.6 7.676
0.393  0.467 3.382 g.gz
49.077
64.037 171.483 222.853 458,372
89.965 19.811 78.283 101.015 173.158  62.606 173.78 389.34  153.386  161.595 435797 1,838.696



RISK LEVEL III
REQUIREMENT

SOURCES OF CASH
Pled.Acct.Rec.x0.70
Short-Term Bank Credit
Term Loan

Stret.Dom.Pay. (First Per.)
Stret.For.Pay.(First Per.)
Stret.Dom.Pay.(Second Per.)
Stret.For.Pay.(Second Per.)
Maturing Three-Month T.D.
Maturing Government Sec.
Maturing Three-Month T.D.
Int.Income One-Month T.D.
Int.Income Gov.Sec.
Int.Income Three-Month 7.D.

TOTAL SOURCES
USES OF CASH

Vol.Pay.Pled.Acct. Rec.x0.70
Man.Repay.Pled.Acct.Rec.x(.7
Repay.Short-Term Bank Credit
Repayment of Term Loan
Repay.Stret.Dom.Pay.(1Stper.)
REpay.Stret.For.Pay.(lStper.)
Repay.Stret.Dom.Pay.(2"dper.)

Repay.Stret.For.Pay.(2"dper.)'

Investment One-Month Term D.
Investment Gov.Sec,
Investment Three-Month T.D.
Int.Exp.Stret.Dom.Pay(IStPer)

lnt.Exp.Stret.For.Pay(lStPer.)
Int.Exp.Stret.Dom.Pay.(Z"dPer.)
Int.Exp.Stret.For.Pay. (2 "%per. )

Interest Payment Term Loan
interest Payment Bank Loans

TOTAL USES

JANUARY FEBRUARY MARC

JUNE JULY AUGUST

SEPTEMBER OCTOBER

NOVEMBER DECEMBER

TOTAL

-104.808 57.956 363.995

165
250

32.678

73.366 34.877
31.442 14.947

1.926 0.916
1.047 0.498

107.781 438.91&

74.921

73.366  34.877
31.442 14.947

‘104.808 49.824 74.927

272.037 268.634

-28.713  283.578 -100.363

71.964 71.551 80.792
250 250

33.804

321.964 355.355 80.792

7.497  71.7717 71.642

138.446 74.694
38.389 33.804
18.757

1.152 1.014
0.58
81.857

350.678 71.777 181.154

-5.866

105

233,665

338.665

25.327
77.132
62.832

179.24
344.531

-6.26

81.7

81.7

78.656
9.304

87.96

20.16 -25.637

105 89.688
23,136 48.999

73.432
46,947

128,136 259.066

27.494
B0.483 78,697

206,007
107.977 284,704

794.997

853.402

1.360.197

214.725
46,947
18,757

108.243
46,389

2,842
1.545

2.653.046

52.82%
658.429
360.197
141.293

18.757

108.243
46.389

4.239

0.58

467.104

1.858.051



RISK LEVEL IV
REQUIREMENT

SOURCES OF CASH
Pled.Acct. Rec.x0.70

Short-Term Bank Credit

Term Loan

Stret. Dom.Pay.(First Per.}
Stret.For.Pay.(First Per.}
Stret. Dom.Pay.{Second Per.)
Stret,For.Pay.{Second Per.)
Maturing One Manth Term D.
Maturing Government Sec,
Maturing Three-Month T.D.
Int. Income One-Month T.D.

Int.Income Gov.Sec.

Int. Income Three-Month T.D,

TOTAL SQURCES

USES OF CASH

Vol.Pay.Pled.Acct.Rec.x0.70
Man. Repay.Pled.Acct.Rec.x(.7
Repay Short-Term BankiCredit.
Repayment of Term Loan
Repay.Stret.Dom.Pay.(lsfper.)
Repay Stret.For.Pay. (1% per)
Repay Stret.Dnm.Pay.(Z"dper)
Repay Stret.FortPay.(Z“dpen)
Investment One-Month Term D.

Investment Gov.Sec.

Investment Three-Month T.D. .
Int.Exp.Stret.Dom.Pay.(lStper.)
Int.Exp. Stret.For.Pay(1%Fper)
Int.Exp.Stret Dom.Pay(anper)
Int.Exp.Stret.For.Pay{Z"dper)
Interest Payment Term-Loan
Interest Payment Bank Loans

TOTAL USES

JANUARY FEBRUARY MARC APRIL MAY JUNE JuLY AUGUST SEPTEMBER QOCTOBER  NOVEMBER  DECEMBER: TOTAL
-119.651 43.205 352.303 151.824 144.019 -61.419 246.26] -141.683 -26,763 -29.755 -5.598 -51.753 5
105 80.398 105 0. 105 90.035 105 . 90.558  85.392  101.508 948.07
124.539 200 106.872 200 200 112.163 200 31.61 1.175.124
40.659 43.471 45.094 46.335 48.762 224.321
22.388 22,388
83.756 55.888 139.644
35.895 23.952 59.847
2.199 1.467 3.666
1.195 0.798 1.993
123.045 352.303 323.869 279.354 280.18 351.335 90.035 217.103  290.558 85.392 181.88 2.575.054
54.316
17.121 24.125 13.07 54.316
63 73.438 82.103 80,949  B80.905  86.383  89.711  90.22 87.323 734.032
67.166 123.498 103.088 230.602 0.77 525.124
40.659 43.471 45.094 46,335 175.559
22.388 22.388
33.756 55.883 139.644
35.895 23.952 59.847
1.22 1.304 1.353 1.39 5.267
0.672 0.672
66.472 144.414 146.31 357.196
119.651  79.84 172.045 135.334 341.68  105.074 231.718  243.867 320.313 00399  233.633 2.074.045



RISK LEVEL ¥
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REQUIREMENT

SOURCES OF CASH

Pled. Acct.Rec.x0.70
Short-Term BankiCtedit
Term Loan

Stret.Dom.Pay. {First Per.)
Stret.For.Pay.(First Per.)
Stret.Dom.Pay.(Second Per.) -
Stret.For.Pay.{Second Per.)
Maturing One-Month Term D.
Maturing Government Sec.
Maturing Three-Month T.D.
Int.Income One-Month T.D.
Int.Income Gdv,Sec.
Int.Income Three-Month T.D,

TOTAL SOURCES

USES OF CASH
Vol.Pay.Pled.Acct.Rec.x0.70
Man.Pay.Pled.Acct.Rec.x0.7
Repay Short-Term Bank Cr.
Repayment of Term Loan
Repay.Stret.Dom.Pay.(]St
Repay.Stret.For.Pay.(IStper.
Repay.Stret.Dom.Pay.(anper.
Repay.Stret‘For.Pay.(anper.
Investment One-Month Term D.
Investment Gov.Sec.
investment Three-Month T.D.
Int.Exp.Stret. Com.Pay, (15¢

per.

per)

Int,Exp.Stret.For.Pay.(IStper)
Int.Exp.stret.Dom.Pay.(anper)
Int.Exp.Stret.For.Pay.(Z"dper)

Interest Payment Term Loan
Interest Payment Bank Loans

TOTAL USES

JANUARY FEBRUARY MARCH APRIL MAY JUNE JuLy 'AUGUST SEPTEMBER OCTABER NOVEMBER  DECEMBER.  TOTAL
-134.494 28.455 340.611 128.27 122.462 -94.125 208.945 -183.002 -47.66  -53.25 -31.357  -77.869  206.986
105 93,667  100.291 88.396  90.197 105 104,187  99.815 93.277 105 984.321
74,001 97.292 103.741 16.364 200 56,797 G.264  518.459
48.64 50.52 51.8 8.869 159.829
94,146 76.898
40,348  32.956
2,471 2.019 3.666
1.344  1.097 1.993
138.300 340.611 241.369  255.832 104.76  299.066 105 160.984  99.415 93.277  105.264 1.943.887
5,721 5.721
63 81.3384 92.708  90.121  90.167  95.634 100.766 99.956 95.948 509.634
182.979 51.9 24678 259.557
) 48.64 50.52 51.8 8.869 159.829
}
)
}
91.146 76.898 171.044
40.348 32.956 73.304
1.459 1.516  1.554 0.266 4.795
’ 52.823 113.01 87.184 253.017
134.494 109.854 113,099  133.37 198.885 90.121 288.002 208.644 152.666 124,634  183,1321.736.901
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APPENDI X 14. Theoretial Basis Of Sensitivity Analysis
1. Matrix Form of Simplex Method

Consider the following L.P. problem

p° X1Xp. . X, Z
min cX = 2 b A 8
Ax = b or in tableau form .
0 c -1

X?O

Let B' be a particular basis of the coefficient matrix A. Rearrange

the columns of A and renumber the components of x and ¢ such that

X = (X]'XZ""’Xm’xm+1""’xn) ==(xB,xD)
where

Xg = (x],:..,xm) are the basic variables with respect to B'
'xD ==(xm 1% 2,..,,xn) are the nonbasic variables with

respect to B'

A = (B,D)
where T . .
T
B=(A]"”’A|'n) Aie B*i=131-.-.am
T T T -
D =(Am+-|,---,An) A1¢ B J= m+1’t-.-.’n
C =-‘(C-I ’Czs-qbscmicm+'ll!"$cn) . (CB’CD)
where
CB= (C],...,Cm)
Co= (Cpyqoe--oCp)

Then problem PO can be expressed as

min CBXB +CDxD== z
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APPENDL X 14. Theoretial Basis Of Sensitivity Analysis

1. Matrix Form of Simplex Method

Consider the following L.P. problem
X{XowooXy Z

po n
min ¢x — z b A 8
Ax = b or in tableau form f
0 c -1

X?O

Let B' be a particular basis of the coefficient matrix A. Rearrange

the columns of A and renumber the componénts of x and ¢ such that

X =‘(xl’X2""’Xm’xm+1""’xn),=:(XB’XD)
where
Xg =:(x1,‘...,xm) are the basic variables with respect to B'

'xD ==(xm 1%n 2,.A.‘a,,xn) are the nonbasic variables with

respect to B'

A = (8,D)

where
T
B =(A::-’.”’Am) A € B' 1 —]ax ’m
T T T -

D= (A qse--0A)) Aj€ B = m+1,...n

C =(C] ,Cz,.q.,cmgcm“_],q..?cn) ) (CB,CD)
where

CB== (C],...,Cm)

CD=: (Cm+1""’cn)

Then problem PO can be expressed as

min CBXB +CDxD=: z
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&t.wB+mD=b

XB>0,XD>O

The constraints in problem P] can be written as

Ix, +B! -1y (1 is an mxm identity matrix)

8 Dx.= B

D
and the vector variable Xg in the objective function can be replaced by

-1 -1
Xg = B b-8B DXD

so the objective function becomes

z = CBB—]

-1
b+ (Cpy- CGgB D)xp

Thus problem P] is equiudent to

1 1

min (CD- CBB D)xD =z- GB b
& t. Ix,+B 'Dx.— B 'b
S Xg D
Xg ¥ 0, Xp > 0

or in tableau form

1 8 1b I 871D

rh+1 -c.87"p 0 c.-c.8”'p -1
m B° DB
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1

1fB 'b3» 0, a basic feasible solution (with respect to the basis B')

is available, namely;

xD =0

>'<B ~37 1

- -1
and z =:CBB b

At the optimal solution, Cp- CBB-]D >0

2. Sensitivity Analysis By Changing the Resorce Level (b)

Let the original resource level be b and at the optimal solution

we have B*x* and z*. Now, let b—> b=b+ ab

1

This change affects the vectors (B']b) and (-CzB™'b) as seen

1

in the matrix tableau above. If B"'b » 0, then B* is still optimal

under b, no basis change is required. However, optimal solution and
optimal objective function value changes as:
—_ -1
* _
g =B 'b

7* —CB b

B

1¢ 8°'p < 0, then original optimal basis B* is not feasible. Basis

should be changed by dual simplex algorithm.
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3. Sensitivity Analysis By Changing the Cost Coefficients (c)

Let the original cost vector be ¢ and at the optimal solution
we have B*, x* and z*. Now, let C —>C = C +AC

This change affects the vectors (Cb- CBB-]D) and (-CBB-]b)

1y > 0, then B¥* is still optimal under C, no basis change

If Cy- (B
is required. Only the objective function value changes if the cost

coefficient of a basic variable is changed;

=T b

If‘CD— CEB—]D < 0, then original optimal basis B* is no longer optimal.

A new basis should be obtained by simplex algorithm.



APPENDIX-15 QOptimality Range For the Cost

Coefficients of PledgedlAccounts Receivable Variables.

RISK LEVEL I 1 111 v v
MINIMUM ORIGINAL MAXIMUM | MINIMUM  ORIGINAL MAXIMUM| MINIMUM ~ORIGINAL NAXIMU1 | MINIMUM ORIGINAL  MAXIMUM | MINTMUM ORIGINAL MAXIMUM
C.COEF COEF  C.COEF | C.COEF  C.COEF C.COEF | C.COEF  C.COEF  C.COEF | C.COEF C.COEF  C.COEF | ¢ COEF  C.COEF  C.COEF
PERIOD 2-LOWER 2:899.31 z-UPPER | z-LOWER 2:720.95 z-UPPER| z-LOWER _ 2-558.45 2z.UPPER | z-LONER 2:421.75  z-UPPER | ;-LQWER 2-285.6 z- UPPER
CREDIT 3 .4083 ( .41635 - .41657 ~ .41659 41662
720.95 -4083 721.96 | -4083 559.69 | 'NF -4083 422.99 | INF -4083  "yg6 g5
RAISED 4 0.3675.° . .37506 | .3675 .37545 | .3675 3750/ .3675 .36569 | 3675 .37572
399.31 3675 Tgp0.2 | ‘720,95 3679 721.64 | ‘558.45 3875 550.23 | 421.75 -3973 422.69 | ‘285.6 307  T9g6.7
5 .3266 338419 | .3266 .33458 | .3266 .3348 ‘ 3266 | .3266 33485
899.31 3266  "gag gg | "720.95 -3266 721.67 | ‘558.45  -3266 s50.33 | N .3266 12175 | ‘285.6 3266 “85.78
6 .2858 .28631 | .2858 .28923 | .2858 28702 2858 .28679 | .2858 28648
899.31 2898 go9.37 | 720.95 2898 721.26 | 558.45 288 558.57 121.75 -2858 121.86 | 285.6 2898 28569
7 245 25687 | .245 28944 | .25 25268 245 245 .25349
899.31 -2%° 900.32 | 720.95 -2%° 721.35 | ‘558.45 +2%° 559.03 | NP 285 121.75 | “285.6 2% 285.7
8 2082 .20565 | .2042 21466 | .2042 L 21440 2082 .21424 .2042
899.31 -20%2  ‘gog 37 | ‘720,95 -20%2 722.02 | ‘558.45 2042 559.63 421,75 2042 423.04 | INF 2082 “aus g
9 1633 17194 : 1633 1633 1633 | .1633 17016
899.31 1833 . Tgpgig | IW -1633 720,95 | TV -1633 559.45 | {NF 1633 421.75 | ‘285.6 1633 Ta33.62
10 1225 318 | 1228 13102 | .1225 1297 225 o 12956 | .1225 12936
899.31 1285 “g00.16 | '720.95 -'%25 721.84 | ‘558.45 1225 559.29 421,75 1285 422.66 | 285.6 "'2%5  286.58
1 ..0817 .0%083 | .0817 09005 .0817 0817 .08859 | .0817 09075
899.31 ‘087 Tg900.11| '720.95 -08V7 721.78 | 1NF 0817 558.45 121.75 9817 422.59 | ‘285.6- 08V “285.81
12 ,0408 16333 | 0408 12628 | .0408 .063 0408 .056 \ oaos 0467
899.31 -9%08 910787 | "720.95 0408 730.46 | 558.45 0% 561.29 a21.75 0408 423.95 | INF . 286.48
VOLUNTARY 5
REPAYMENT 6
; 19005
7 INF 2082 her o,
8 17319 1633 | .1705 1633 17036 1633
720.42 1633 720.95 | ‘s58.19  -1633 558.45 421.62 - 1633 421.75
9
10
1

12
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APPENDIX-15 Continued

' I 111 4 v
RISK LEVEL MINIMUM ORIéINAL MAXIMUM  MINIMUM ORIéINAL MAXIMUM MINIMUM  ORIGINAL MAXIMUM  MINIMUM 0RIé¥NAL MAXIMUM ¢ MINIMUM ORIGINAL MAXIMUM
’ C.COEF  COEF C.COEF  C.COEF  C.COEF C.COEF . C.COZF  C.COEF  C.COEF C.COEF  C.COEF  C.COEF  C.COEF  C.COEF C.COEF
PERIOD Z-LOWER 2589931 Z-UPPER  z-LOWER 2:720.95 ~z-UPPER 2-LOWER 2=558.45 2z-UPPER  z-LOWER 2=421.75 z-UPPER {Z'LOWER 2=285.6 z-UPPER
MANDATORY : “'8oe.31 ~-3675 I INF S3675 T ey <367 35780 | 308 003675 TR -'gggéés -.3675 T Jeac
REPAYNENT 5 INF -.3266 30390 | 1w -.3266 3133 iy -.3266 T390 1w - 3266 3 1w -.3266 ;3123
6 I -zess TESU LI -osss 3136 Mpy -2858  TEAL Lo cams P2 Inw -oagss "o
’ oy s TERSe|me -as CEERIne s B | g aws | g 28575
8 INF -.2082 Tl |1y -.2082 T8 e 2002 TR - 20e2 T8z i -.2082 ;19008
? T a9 eg --1633  T-16088 |y -1633 19587 diye 1633 TS - 63 TSt lIN -.1633 e
10 I -1225 IR LU P T 000 v 1225 Tlage | e —azs Tl e - 1225 P
1 I -ogl7 TRl s 0TS i LU [ SV A e I -0817 T3070%
12 N I - L T e [V -os08 PRV -oaos T2 o osc o287




APPENDIX-16 Optimality Range For the Jost Coefficients of Short-Term Bank Credit Variables.

RISK LEVEL I 11 ] 111 v v
MINIMUM ORIGINAL MAXIMUM | MINIMUM ORIGINAL MAXKIMUM |MINIMUM ORIGINAL MAXIMUM j MINIMUM ORIGINAL MAXIMUM | MINIMUM ORIGINAL MAXIMUM
C.COEF  C.COEF C.COEF C.COEF  C.COEF C.COEF C.COEF C.COEF C.COEF C.COEF  C.COEF C.COEF C.CoeF  T.COEF C.COEF
PERIOD z-1OWER 22899.31 z-UPPER | z-LOWER 2=720.95 z-UPPER |z-LOWER 2:-558.45 z-UPPER | z-LOWER 2-421.75 z-UPPER | z-LOWER 22285.6 z-UPPER
CREDIT 3 .6667 .6684 6667 .6667 .67293 .6667 .6667
: 720.95 .6667 721.09 INF .6667 558.45 421.75  .6667 422.52 285.6 .6667 285.6
RAISED 4 .6 60745 | .60 .60914 | .60 .60129 .6 .6 60022
899.31 .60 899.76 720.95 .60 722.54 558.45 .60 558.66 INF .60 421.75 285.6 .60 285.62
5 .52636 .53588 .52803 .53511 .53271 .54149 .53322 .54108 .52974 .53391
897.96  .5333 899.81 720.01 L5333 - 721.57 558.37  .5333 559.56 421,74  .5333 422.58 285.23 5333 285.66
6 L4667 .4667 .4667 .8667 .4667 .4667 .8667 .47321
899.31 .4667 899.31 720.95  .4667 720.95 INF .4667 558.45 INF .4667 421.75 285.6 .4667 285.71
7 .40509 .40072 .40461 .40503 : .40.503
INF 4G 900.83 INF .40 721.17 INF .40 559.60 INF .40 422.75 INF .40 286.72
8 .3333 .33405
899.31  .3333 899.34
9 28.526 . 26866 . 2646 .2667 .2667 .28135 .2667 .28101
INF L2667 904.88 INF .2667 721.54 557.96  .2667 558.45 421.75  .2667 423.39 285.6 .2667 286.41
10 .20 .20 .20
899.31 .20 899.31 ‘ INF .20 421.75
n . .1333 .14154
_ 558.45 ,1333 558.64
12 .0667 .07997 .0667 .07658 .0667 .1675 .0667 .068505 | .0667 .080
899.31  .0667 902.34 720.95 .0667 722.66 558.45 0667 - 558.94 421.75  .0667 421.81 285.6 .0667 285.6
CREDIT 3 ' -.67247 =. 6667
558.01 -.6667 558.45
RAISED 4 ' -.60083 -.6
> . ' 421.69 -.60 421.75
5
6 -.4667 -.4667 -.46732 -.4667 -.46678 -.4667
899.31 -.4667 899.31 558.36  -~.4667 558.45 421.74  -.4667 421.75
7
8 -.3333 -.33255 | -.3333 -.32882 |-.3333 -.32842 {-.3333 -.32788
720,95 -.3333 721-02 558.45 -.3333 558.78 421.75  -.3333 422.25 285.6 -.3333 286.59
9 -.28106 -.2667
557.55 -.2667 558-45
10 -.2 -.2 -2 -.2 -.2 -.18971 |-.21008 -.20 -.20 -.1902
899.31 -.2 899.31 720.95 -.2 720.95 558.45 -.20 558.54 419.42 -.20 421.75 285.6 -.20 286.11
1 -.1333 -.12631 | -.1333 -.12621 -.1333 -.12346 [-.1333 -.12069
899.31 -.1333 399.43 720.95 -.1333 721.60 421,75  -.1333 421.76 285.6 -.1333 285.91
12
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{
. APPENDIX-17 Optimality Range For the'Cbst Coefficients of Stretching Accounts Payable Variables

RISK LEVEL 1 1 11 v _ v
i MINIMUM ORIGINAL MAXIMUM | MINIMUM ORIGINAL MAXIMUM | MINIMUM ORIGINAL MAXIMUM | MINIMUM ORIGINAL MAXIMUM | MINIMUM ORIGINAL MAXIMUM
C.COEF. C.COEF. C:COEF, | C.COEF. C.COEF. ~ C.COEF. | C.COEF. C.COEF. C.COEF. | C.COEF. C.COEF. -C.COEF. | C.COEF. C.COEF.  C.COEF
PERIOD | z-LOWER 2-899.31 z-UPPER | z-LOWER 2=720.95 z-UPPER | z-LOWER 2z=558.45 z-UPPER| z-LOWER z=421.75 z-UPPER | z-LOWER 2:285.6 z-UPPER
STRET DOM. 2 .08 .08
PAY. (15tPERIOD) 899.31 .08 899.31
3 .08656 .031327 .080856 .08023
INF .08 72100 | INF .08 558.49 | INF .08 421.78 | INF .08 285.61
4 .095945 .091712 ,084773 .084008 ) .083304
INF .08 899.66 | INF .08 721.30 | INF .08 558.62 | INF .08 421.92 | INF .08 285,77
5 .695221 .09230 .087506 .086977 .086274
INF .08 899.69 | INF .08 721.34 | INF .08 558.74 | INF .08 422.06 | INF .08 285 .93
7 .08765 | .079281 .084903 | .07539 .08175 | .074973 081413 | .074419 .080965
INF .08 809.62 | 720.94 .08 721.06 | 558.29 .08 558.51 | 421.52 .08 421.81 | 285.55 .08 285,61
8 ' .071011 .081872
720.57 .08 721.03
q .088897
INF .08 899.63
10
1 .15087 12163
INF .08 901.78 | INF .08 723.17
12 ,23339 .1804 .09 - .|...078496 .0864
' INF - .08 904.68 | INF .08 726.40 | INF .08 559.18 | 421.68 .08 422.06
STRET FOR, 1 11504 .097093
PAY. (15tPERIOD) INF .09 900.65 | INF .09 721.55
’ 12 .23339 .1804 .0864 .0981
' INF .09 905.18 | INF .09 727.99 | 558.28 .09 559.83
STRET. DOM. * INF 0864 5338397
d . )
pAY. (2"°pERIOD '
( ) 5 .09452 .091668 .086993 .086478
INF .0864 899.4 INF .0864 721.03 | INF .0864 558.46 | INF .0864 421.75
12 .22401 16723
- INF © .0864 901.78 | INF .0864 723.17
STRET FOR. 12 178837 12083
nd . .
PAY. (27"PERIOD) U INF .0981 '900.65 | INF .0981 721.55




APPENDIX-18 Optimality Range For the Cost Coefficients of Investment.and Term Loan Variables.

111 L v v
RISK LEVEL MINIMUN ORIGINAL MAXIMUM | MINDMUM OR;(ISINAL MAXIMUM | MINIMUM  ORIGINAL MAXIMUM [MINIMUM ~ ORIGINAL MAXIMUM | MINIMUM ORIGINAL MAXIMUM
C.COEF ~ C.COEF - C.COEF | C.COEF C.COEF  C.COEF | C.COEF  C.COEF  C.COEF |C.COEF  C.COEF  C.COEF | CJCOEF +C,COEF  C.COEF
CONSTRAINT PERIOD Z-LOWER 2-899.31 z-UPPER | z-LOWER 2:720.95 2-UPPER |z-LOWER z=558.45 z-UPPER [-LOWER 2z421.75  z-UPPER | ZLOWER z=285.6 z-UPPER
INVESTMENT IN 1 - 041666 21918 |-.0a1082 02478 4.039906 1823 039781 .26668 | -.039614 26307
898.5 -.02625 912,21 | 720.02 -.02625 724.16 | 557.45 -.02625  569.05 120.62  -.02625  446.28 | 284.34  -.02625 312.84
ONE-MONTH MAT. 2 -.040634 .023334 | -.03953 11425 -.039408 2586 | -.039246 . 25509
720.75 -.02625 721.64 | 557.98 -.02625  563.35 #21.01  -.02625  437.67 | 284.6  -.02625 307.24
TERM DEPOSITS 3 -.040373 .084778
898.76 -.02625  903.56
INVESTMENT IN 1 -.21188 -.017864] -.090306 -.018508 | -.20775 -.019644| -.20569 -.019769 | -.068837 -.019936
895.28 -.0333  899.65 | 719.41 -.0333  721.35 | 552.96 -.0333  558.88 |415.56  -.0333 422.23 | 284.17  -.0333 286.14
GOVERMENT SEC. 2 -.21109 -.018916] -.1975 -.02002 | -.19536 -.020142] -.1925 -.020304
719.89 -.0333  721.04 | 555.99  -.0333  558.65 |417.87 . -.0333  422.06 | 280.35  -.0333 286.03
3 - 11639 -.019036
897.94 -.0333  899.50
RAISING TERM LOAN 3 .87507 97772 | .87466 ,91952
- 888.02 .90 934.48 | 716.81 .90 724.14
INSTALLMENT PAYMENT -9 -.49941 32176 | -.50271 -.14386
888.09 -.30 934.48 | 716.81 -.30 724.14

-,



APPENDIX-19 Optimality Range For the Right-Hand-Side Conststants of Pledging of Accounts Receivable Constraints

RISK LEVEL I 11 111 Iv Voo
MINIMUM ORIGINAL MAXIMUM| MINIMUM ORIGINAL MAXIMUM | MINIMUM ORIGINAL MAXIMUM | MINIMUM ORIGINAL MAXIMUM | MINIMUM ORIGINAL ~MAXIMUM.
RESOURCE RESOURCE FESOURCE | RESOURCE RESOURCE RESOURCE | RESOURCE RESOURCE = RESOURCE | RESOURCE RESOURCE RESQURCE | RESOURCE RESOURCE RESOURCE
CONSTRAINT  PERIOD J-LOWER 2-899.31 2-UPPER| Zz-LOWER 2-720.95 2z-UPPER | z-LOWER 2-558.45 2-UPPER | z-LOWER 2:421.75 2-UPPER |Zz-LOWER z-285.6 2-UPPER
J _ 3 111.84 125.82 150
=, Cacyava) 721.06  720.95  720.76
A : 4 136.012 150 50.328 137.26  199.29 |60 210 113.17 210 176.84 210
< 4 h 505.03  118.46  899.07 | 721.64 720,95  720.46 |559.23 156.06  558.01 |422.25 174.85  421.46 | 285.74 193.65, 285.47
5 147.384 176.56 | 54.903 204.90 ( 62.422 212.42 | 106.84 219.94 | 196.86 227.46
899.86 119.73  898.87 | 721.67 144.98  720.47 |559.33 170.23  558.10 |422.48 109.48  421.55 | 285.80 220.73 ' 285.55
6 118.67 o 162.82 | 122.61 216.33 | 180.64 L 22,819 | 202.29 237.95
721.06  149.06 720,90 |558.51 170.90  558.39 | 421.76 192.74  421.71 | 285.61 214.57  285.59
7 [72.624 151.95 | 102.84 178.91 | 125.14 218.36 | 147.45 200.82 | 194.25 227.35
695,60 126.47 89912 | 721.15 148.52 720.82 |558.80 170.58  558.08 | 422.11 192.63  421.68 | 285.77 214.68 285.49
8 154.71 209.41 | 134.28 206.98 | 189.41 227.05 | 224.80 : 235.87
72102 161.62  720.45 |558.95 183.65  558.21 | 421.91 205.67  421.53 | 285.63 227.70  285.52
9 134.64 134.64 | 147.19 167.68 | 104.06 200.57 | 213.26 232.27 | 219.98 24,108
899,31 134.64  899.31 | 721.09 160.96  720.88 |559.05 187.28  558.35 | 421.75 213.60  421.62 | 285.74 233.92 285.59
10 {53.854 170.63 | 64.382 214.38 | 178.33 224.91 | 170.75 . 215.91 |196.12 245.97
00 16 145.26  899.07 | 721.84 168.44  720.56 |558.54 191.63  558.21 | 422.06 214.81  421.74 | 285.89 237.99  285.55
11 P120.93 208.10 | 69.938 217.38 | 132.69 220.43 | 206.81 235,92 | 227.80 245.20
39954 146.30  898.74 | 721.76 166.84  720.53 | 558.83 187.37  558.21 | 421.76 207.91.° 421.56 | 285.61 228.45 285.45
12 [58.519 208.52° | 66.734 198.46 | 106.23 203.08  224.95 | 165.52 233.16
610,87 152.88 892,49 | 730.46 177.98  719.20 |560.60 ~ ~ ~ 557.96° |422.70 ~228.18 ' 421.67
Xz Doy s (2150) 3 42.97 152.58 | 62.135 179.33 | 109.13 206.09
y=ragt ey 559.33 150 558.43 | 422.48 150 421.51 | 285.94 150 285.13
' 5 .125.54
421.75 150 INF
7 115.54
421,75 150 INF
8 141.83
285.60 150 INF
9 96.308 113.82 131.33
720.95 150 INF 558.45 150 INF 421,75 150 INF
1 110.72 '
558.45 150 INF
12 0 150.38
286.48 150 285.60




APPENDIX-20 Optimality Range For the Right-Hand-Side Constants of Pledging of Accounts Receivable and Short-Term Credit Constraints

RISK LEVEL 1 1 nr } 1y Y
MINIMUM ORIGINAL MAXIMUM | MINIMUM ORIGINAL MAXIMUM | MINIMUM ORIGINAL MAXIMUM | MINIMUM ORIGINAL MAKIMUM | MINIMUM ORIGINAL MAXIMUM
RESOURCE RESOURCE RESOURCE| RESOURCE RESOURCE RESOURCE | RESOURCE RESOURCE ~RESOURCE | RESOURCE RESOURCE RESOURCE| RESOURCE RESOURCE RESOURCE
CONSTRAINT PERIOD | z-LOWER 2:899.31 2z-UPPER | z-LOWER 2:720.95 2-UPPER | z-LOWER 2558.45 2-UPPER | z-LOMER 2:421.75 2-UPPER | z-LOWER 2:285.60 2-UPPER
' 3 -24.179 0 0 1.5462 |0 7.3429 | 0 33,653
i) 721.28 0 720.95 | 558.45 O 558.51 | 421.75 0 422.03 | 285.6 O 286.89
L Cacvacvad) 4 | -31.5 0 -63.070 75.493 | -53.944 90 -7.3908 90 -16.347 41,067
1 899.81 0 899.31 | 721.80 0 719.94 | s558.98 0 557.56 | 421.82 0 420.89 | 28575 0O 285.23
- vpy = 0 5 | -77.653 71.0% | -59.922 82.355 | -42.19 93.638 | -7,3008 104.91 | -6.7272 41.067
900.55 0 898.17 | 721.76 0 719.85 |558.86 0 557.52 | 421.82 0 420.75 | 285.66 O 285.23
6 | -96.155 53.845 | -58.931 86.989 | -47.194 102.14 | -7,3908 14.54 | 2372 41,067
900.85 0 898.44 | 721.74 0 719.78 | 558.91 0 557.44 | 42i.82 0 420,66 | 285.81 0 285.23
7 | -64.226 61.043 | -61.101 88.899 | -47.784 102.22 | -7.3908 N5.64 | -21.147 41.067
900.33 0 £98.33 | 72177 0 719.76 | 558192 0 557.44 | 42i.82 0 420.65 | 285.79 O 285.23
8 | -12.88 46.07 | -47.788 89.114 | -34.583 102.35 | -7.3908 115.58 | -8.1732 41,067
901.i1 0 898.57 | 721.59 0 719.75 |558.79 0 557.44 | 421.82 0 420,65 | 285.67 0 285.23
g | -52.991 56.439 | -53.692 96.973 | -36.182 110.19 | -18.671 123.40 | -1.161 136.62
899.31 0 £99.31 | 720.95 0 720.95 |558.45 0 558.45 | 421.75 0 42175 | 285.6 0 285.6
10 | -58.595 80.781 | -45.9 9.574 | -33.286 112.37 | -20.631 128.16 | -7.9776 142.02
899.31 0 899.31 | 720.95 0 720.95 | 558.45 0 558.45 | 421.75 0 421175 | 285.6 0O 285.6
1 | -61.807 87.155 | -50.542 99.458 | -39.277 114.98 | -28.012 121.99 | -16.747 133.25
899.31 0 899.31 | 720.95 0 720.95 |558.45 0 558.45 | 421.75 0 42175 | 285.6 0O 285.6
12. | -55.644 87.778 | -38.759 100.10 | -21.874 112.42 | -4.9894 124.75 | -241.38 . . .37683
o] 8993 o 899.31 | 720.95 0 720,95 | 558.45 0 558.45 | 421.75 0 421.75 | 287.02 0 285.6
i% { )<b 72 1016.3
X3~y ;9 964, .
ke Sk 3T 558.45 1000  558.45
| 12 | 12310 1363.7 | 1054.5 1164.3 | 951.0 1046.9 | 618.39 . 698.76.
-~ :|'910,80 1300 888.69 | 731.8) 1150 __719.32_ |559.59 1000  557.35 | 422.17 650 421.10
< byy 3 175.08
%35 P33y 558.45 250 INF ,
4 132.83
421175 200 INF
6 149.11 76.502
558045 250 INF 421.75 200 INF
7 | 262.31 317.84 | 290.35 321.27 | 218.20 283.80 | 168.38 206.84 | 162.0] 208.60
893,50 300 899.22 | 720.9 300 720194 | 558159 250 558.29 | 421.91 200 42171 | 285181 200 285.55
g | 20.32 331.07 | 290.50 304.72 '
899.86 300 898.73 | 720.97 300 720.94
10 ’ 0
421.75 200 INF
|




APPENDIX- 21. Optimality Range For the Right-Hand-Side Constants of

Stretching Accounts Payable Constraints.

RISK LEVEL I 11 111 v
MINIMUM  ORIGINAL MAXIMUM |MINIMUM ORIGINAL MAXIMUM | MINIMUM ORIGINAL MAXIMUM | MINIMUM ORIINAL MAXIMUM |MINIMUM ORIGINAL MAXIMUM
RESOURCE RESOURCE RESOURCE | RESOURCE RESOURCE RESOURCE | RESOURCE RESOURCE RESOURCE( RESOURCE RESJURCE RESOURCE [RESOURCE RESOURCE RESOURCE
CONSTRAINT  ° PERIOD|Z-LOWER  Z-899.31 Z-UPPER |Z-LOWER 7-720,95 Z-UPPER | Z-LOWER _7-558.45 Z-UPPER | Z-LOWER _2-421.75 Z-UPPER |Z-LOWER 2-285.6 Z-UPPER
STRET.DOM. 3 14.742 108.69 | 0 m.o2 | 34.613 | 105.87 |8 82.234
721.02  24.697  720.40 | 558.49  32.678  558.34 | 421.75  40.359  421.69 [285.61 48,64  285.59
4 o 87.711 |0 86.693 | 0 ' 132.26 | 39.751 ' 224.30 |0 82.176
899.66  22.320  898.26 |721.3  29.373  720.28 | 558.62  36.422  557.99 | 421.76  43.171  421.02 |285.77  50.52  285.5
5 |o 64.941 |0 187.76 | 0 76.764 | 39.707 151.97 . [34.813 81.73
899.60  24.978  898.70 |721.3% 31.684  719.03 | 558.74  38.389 558,16 | 421.79 45.)94 421.0  |285.71  51.8 285.41
6
7 |3.2074 58.739
899.59  40.899  899.17
8
9 |7.0812 67.507
899.57  36.598  899.03
10 .
n {1712 112.61 |0 53.349  79.339
900.56  30.885  893.80 |723.17 720.95  719.87
12 o ‘ 98.753 |0 68.58 | 5.6402 120.38
904.68  35.05  889.53 |726.4  54.241  719.15 | 550.13  73.432  557.98 .
STRET. FOR. 1N |36.065 142.80 |0 126.88
899.75  53.825  897.08 |721.55 84.543  720.65
pav. (15t PER.) 12 |0 108.65 |0 92.181
i 905.18  40.946  890.17 |727.99 77.842  719.66
STRET.DOM. s |o 63.694 |-12.719 42.759
899.31 0 899.02 |727.99 0 720.87
pav.(2"9pER.) 5 [-11.497 39.048 | -15.127 155.97 | -18.757 38.202 | -5.522 108.87
899.40 0 898.98 | 721.03 0 72013 | 558.46 0 558,42 | 421,75 O 421.74
7 lo 17.84
899.31 0 899.29
9 o 30.914 -8.4128 0
899.31 0 899,24 558.48 0 558.45
10 -4.6518 0 -2.1667 0
n -27.927 0 fgg:ggs ° A w0 e
12 | -17.966 63.703 35;2235 ° {29533 528 0 22?62;
901.95 o 889.94 | 723.53 0 719.60 | 558.45 0 558. 28
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APPENDIX-22 Optimality Range For the Right-Hand-Side (onstants of Stretching Foreign Payables (2"d Period), Proportion of Government Securitl Inv.
To Total One-Month Maturity Period Investments and Fulfillment of Requirements Consraints,

RISK LEVEL ] 11 m ] '
. MINIMUM ORIGINAL MAXIMUM MINIMUM ORIGINAL MAXIMUM |MINIMUM  ORIGINAL MAXIMUM |MINIMUM  ORIGINAL MAXIMUM | MINIMUM DRIGINAL MAXIMUM
RESOURCE RESOURCE RESOURCE RESORUCE RESOURCE RESOURCE | RESOURCE RESOURGE RESOURCE| RESOURCE RESOURCE RESOURCE | RESOURCE RESOURCE RESOURCE
CONSTRAINT PERIOD 2-LOWER 2:899.31 2-UPPER | z-LOWER 2+720.95  2-UPPER| 2-LOWER 2-558.45 z-UPPER | z-LOWER 2a421.75 z-UPPER | z-LOWER 2-2B5.6 2-UPPER
STRET.FOR. 5 -9.0714 0 0
nd 721.24 720.95
Py, (2"9pER,
ol k) 6 -12.416 0 0 -16.898 0 0 -25.399 . @ .0
849.41 899.31 721.21 720.95 422.45 421,75
10 -9.6615 0 0 -34.976 ' 0 0
899.46 899.31 : : 424.77 421.75
12 -16.793 0 0 -26.377 0 14,339
901.58 890.69 | 723,12 ne.m
GOV, SEC. INV./ | -22,537 0  52.585 | -26.989 0 62.975 | -31.442 0 58,558 | -22.721 O 54,105 | -40.348 .0  49.652
. 3 :
TOT. ONE-MOU. INV. 899.65 898.50 | 721.35 720,02 | 558.88 557.65 422.06 421,02 | 286.14 284,94
.30 2 -5,9433 0 13.868 | -1a.947 0 34,877 | -23.365 0 55,848 | -32.956 0  57.044
721.08 720.75 | 558.65 557.98 422.06 421.01 | 286.03 284.86
3 -16.471 U 38.054
899,54 - 898.76
1 © -76.65 -75,122 -65.200 | -109.23 -89.965  -81,081 | -125.14 -104.81 -91.937 | -119.81 -119.65 -92.974 | -141.27 -134.49 -133,63
FULFILLMENT OF 901.21 899.31 886.92 | 743.25 110.67 | 578.62 545,68 421.90 395.77 | 292.04 284.78
REQUIREMENTS ‘
2 2 77.253 87.456 B9.028 | 63.57  72.906  Y2.5)7 44.720  57.956 78,868 15.770  43.205 43,365 | 27.565 28.455 35.425
887.2 901.17 | 710.92 742.71 | 46.04 578.04 396.53 421,90 | z84.80 291.84
3 326.29 387.38 . 445,71 | 36b.29 375.69 . 456.101 350.38  364.0  385.50 324,09 352,30  352.47 | 339.70 340.61 347.78,
833.67 61.33 | 71118 804.60 | 546.42 577.45 397.3) 421.89 | 284.83 291.65
4 183.60 222.49 282.48 | 188,99 198.93  257.09| 160.97  175.38 199.0 121,95 151,82  152.0 127.30. 128.27 135.86
859.75 96033 | 711.73 774.85 | 54/.2¢ 57b.84 398.97 421,88 | 2u4.u8 291,22
5 167.37 20B.69 253.43 | 176.56 187.13  248.92| 150.26  165.58 191.77 112.28  144.02  144.20 | 121.43 122.46 130.53
j 862.18 939,50 | 712.35 1M.22 | »48.12 576.11 400,84 821,87 | 284.94 290.75
6 -7.3766 36.698 B84.413 | -7.2828 3.992 69.902 | -44.747  -28.713 -12.378 | -61,617 -61.419 -27.562 | -102.73 -94.125 -93.027
864,93 936.52 | 713.06 767.10 | 567.58 549,14 421.86 402.95 | 90.21 285.01
7 340,37 358.21 395.90 | 303.33 320.90  352.88| 267.72  283.58 300.15 209.28 246.26  246.48 | 207.75 208.95 290.39
887.09 925.12 | 710.30 740.3a | 550.72 566.5¢ 404.23 421.85 | 285.05 322.76
8 -71.531 -17.724 18.950 | -104.17 -59.043  -40.954 | -117.43 -100.36 -84.028 [ ~141.91 -141.68 -103.59 | -291.98 -183.0 -181.77
930.51 878.04 | 744.01 711,71 505.19 551,99 421.83 407.18 | 325.41 285.15
9 9.966 35.928 60.721 | 11.038 15.031  49.205|-41.142 -5.866 33,253 | -27.0  -26.763  13.869 | -182.44 -47.66 -46.342
886. 36 911.67 | 719.28 735.25 | 569.31 546.40 421,82 409.72 | 323.35 285.23
10 -15.476 40.720 101.53 | 4.5641 17.235  101.52| -15.564 -6.26  35.162 | -60.594 -29.755 ' 13.268 | -105.15 53.25 -51.273
876.95 923.52 | 716.68 749.42 | 560.64 548.70 428.66 812,11 | 296.44 285.19
n 12.164  71.677 89.437 | 32.476 45.918  132.76 |-2,9764  20.160 69.159 | -6.3681 -5.598  40.115 | -56.035 -31.357 -27.402
- 880.53 904.91 | 717.47 143.45 | 554.69 566.41 421.87 414,80 | 289.0 285.06
12 .27.107 26.596 95.568 | -13.86  .479 6,008 [-93.42y -25.637 21.310 | -95.613 -51,753 -2.9905 | -277.61 -77.869 -77.605
884.44 915,40 | 718.36 738.18 | 564,55 554,22 425,26 417.85 | 298.92 285.58
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