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ABSTRACT

In the research reported here, the effectiveness of
five capital investment ranking criteria are investigated by
a simulation model under uncertain inflationary environment

where the end results are evaluated in a comparative way.

The investment alternatives studied by the simulation
model based on realistic data obtained from Tirkiye Sinai
Halkinma Bankas: A.5. were evaluated according to +Ffive
capital investment ranking criteria. The results of the net
present worth of the firm and the profitability per year

were compared for each ranking criteria.

Findings of the research show that the investment
ranking criteria which takes into consideration the time
value of money are significantly better than the criteria
which does not  take into consideration the time value of
money. It is ‘also observed that as the initial investment
level increases the decrease of capital rationing causes an
increase in net present worth and the number of investments
but a decrease in the profitability per vyear. Another
important implication of the study is that the ranking
criteria performs better under lower " uncertainty than the

higher uncertainty.



o6 ZET /

Bu ter gergevesinde, vatirimlarin dederlendirilme-
sinde kullanilan vintemler belirsiz enflasyon ortaminda

incelenmis sonuglar bu amagla hazirlanan benzetim modelinde

dederlendirilmistir.

Galismada kullanilan yatairam alternatifleri Tiarkiye
Sinai Kalkinma Bankasi’ndan temin edilen drnek alternatif—
leri temel alan benzetim programi tarafindan retilmis ve bu
alternatifler idzerinden 9 vatirim dederlendirme vontemi
degerlendirilmistir. Firmanin net buginki deferi ve senelik
karlilisyr  tim vatirim degerlendirme yviontemleri igin
karsilastirilarak belirsiz enflasyon ortaminda daha ivyi

sonug verecek yointemlere ulasilmaya ¢galisilmistar.

Galisma bulgulari, paranin rzaman deferini gz onine
alan yontemlerin diger vyontemlerden dstin oldudunu gister—
mistir. Calismanin dider dnemli bir sonucu da on yvatirim
miktarindaki artisin, net buginki degerde ve yatirim yvapilan
proje sayvisinda artis, senelik karlilikta disils vyarattign
yonindedir. En. son olarak belirsizlikteki artisain  vyatiraim
- degerlendirme yontemlerinin etkinligini azalttisa yvolunda

enilim gozlenmistir.,
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I. INTRODUCTION

Capital investments and the decision of choosing the
right alternative to invest is a very crucial problem of the
managers, owners and workers of the firm. Investments define

the future existence and profitability of the firms.

In literature there are many methods developed to
evaluate different investment proposals which opekate with a
certainty or an uncertainty assumption. Later, the
researchers like Van Horn £19711 and Kim [197%] demonstrated
that the expected future cash flows and discount rates - must
be modified according to inflation. Son Nan—Chen 119841,
examined the impact of uncertain inflation on capital

budgeting in a multi-period context.

Although, the mathematical modeling of capital
budgeting under uncertain inflation is not rare and many
researches brought new ideas, the modeling of capital
budgeting under uncertain inflation by computer simulation

is rare.

This study was designed and based on a computer
simulation model which was used to determine the impact of
uncertain inflation on capital budgeting in & multi-period
context and to test the effectiveness of capital investmeht
ranking criteria under wuncertain inflation. The simulation
model designed and used in this study based on the the
simulation model developed by White and 8Smith (19861 for
their study in comparing the effectiveness of then

investment ranking criteria.

Instead of isolating capital budgeting problem from

its weakness, capital rationing was taken into the context
of this study.



In order to realize the aim of this study S different
investment ranking criteria were compared by the results
obtained for the firm at the end of the simulation runs. The
ranking criteria which were compared are namely, random

selection, payback period, profitability index, future worth
and present worth.

Following this brief introduction, the literature
survey of the study is presented under six headings. 6After
discussing methodology and the simulation data, the findings
of the study are given in detail in four sections.
Conclusions derived from the findings and their implications

for further research and managers make up the final sections

of this thesis.

3



II1. LITERATURE SURVEY

In this study regarding the comparison of the
effectiveness of investment ranking criteria under uncertain
' inflation, in order to have a better understanding of the
subject, a thorcugh review covering capital budgeting in
general, ranking criteria, problems of capital budgeting and
capital budgeting under uncertainty was carried out. The
review given hereafter in this section consists of four
parts where the first part summarizes "capital budgeting in
general”. The second and third parts are related to

"evaluation of investments" and "problems of capital
budgeting' whose efficiencies were measured and tested. The

following part, namely part four, emphasizes the importance
of "capital budaeting under uncertainty". The last two parts

form the base of the study which is carried after.

2.1. Capital Budgeting In General

The analysis of Ffinance literatuwe reveals that
capital budgeting is strictly tied to the term investment or
capital investment. When the term "investment" is focused on
there is the report of the Engineering Economy Subcommittee
(294.9) of the ANBI Z94 Standards Committee on Industrial
Engineering terminoclogy [1986] which defines the investment
as any expendituwre which has substantial and enduring value,
generally more than one year and which is therefore

capitalized.

ficcording to Harold BRiermann, Jr., and Seymour Smidt

[19881 the term investment refers to the commitments of
resources made in the hope of realizing benefits that are
expected to occuwr over a reasonably long period of time in

the future. They define capital budgeting as many sided



activity that includes searching for new and more profitable
investment proposals, investigating, enginearing and
marketing conditions to predict the consequences of
accepting the investment and making economic analysis to

determine the profit potential of each investment proposal.

Another definition of investment was given by J.Fred
Weston and Allan Meltzer [19701 in their book. They called
capital investment as a sacrification of immediate
satisfaction for some future expected satisfaction. The
objective of capital investment in a firm was predicted as
the maximization of the utility or satisfaction of its
owners which is directly related to the market price of the
owner s equity. Owner®s utility and the market price of the
owner s equity are directly related with the amount of cash
benefits and the timing of these benefits and the risk
involved in the attainment. The first determinants can be
measured in monetary terms but assessing the degree of risk

and measuring its effect is harder that the other two.

The overall review of the literature reveals that,
duwring the capital budgeting process first the assumption of
certain and known futuwre benefits namely, cash flows can be
used for simplicity and the basic concept of the time wvalue
of money can be introduced. According to Biermann and Smidt
[1988], when uncertainty is introduced, the procedures for
capital budgeting with uncertainty are closely related with
the procedures o# ‘capital budgeting under certainty and

their initial assumptions.

2.2. Evaluation 0Of Investments

In manf business situations there are several
investments that can perform the same function for the firm.
There may be mutually exclusive or conflicting proposals
where the atceptance of one proposal results  in the

rejection of others in the set or the firm may not have



enough funds to acquire all of the proposed investments. To
solve the problem of investment, different systems for the
evaluation of investment proposals were created. Here it is
useful to examine both the merits and deficiencies of some
of the systems still used by many business concerns although

the investment decisions of top management are influenced by

many different factors.

2.2.1. Approaches That Ignore The Time Value 0f Money

2.2.1.1. Payback Period

Fayback period is defined as the number of years or
months required for the related profit or savings in
operating cost to equal amount of investment in the report
aof Engineering Economy Subcommitee (Z94.5) of the ANSI 294
Standards Committee on Industrial Engineering [19861.

Ordinarily the investments with greater payback

period than the pre-set payback period will be rejected.
This method has two weaknesses.

- It fails to give any consideration to cash proceeds

earned after the payback date

- It fails to take into account the differences in

the timing of proceeds earned prior to the payback date.

2.2.1.2. Accounting Rate Of Return

Rate of return used in accounting is defined as the
ratio of annual profit or average annual profit to the
initiai investment or average book value by the report of
294.5 5 [19B4].



The method has two shortcomings
- It is based on expected accounting profits.

- It fails +to take into account the differences in

the proceeds which are earned sooner or earned later.

2« Approaches That Employ Time Value OFf Money

The time value of money is an important concept in
managerial decision making. Money received today is much
more valuable than money received in some future time period

provided that there is a positive rate of interest at which

funds can be invested.

The time value of money is defined as the Hpected
compound interest rate that capital should of will arn  in
the report of £94.5 [198&61. S0 it is important to understand

the investment ranking methods which incorporate the time

value of money.

2.2.2.1. Nelt Fresent Worth

The net present worth of an investment is simply the
excess {(or deficiency) of the expected present worth of the
stream of net cash benefits promised by the investment over
the present value of cash outlays required by ite
undertaking. This method is based on the assumption that the

appropriate discount rate can be defined

n .
NFW = E A, L+ ir? -~ (2.2.1)
J=1

The investment project should be accepted if it has a
positive net present value when its anticipated cash flows

are discounted at the opportunity cost i.

....é’.....



The basic strength of net present worth method is
derived from the fact that it takes into account the timing

of certain cash proceeds that can be withdrawn from the

business operations.

The main weakness of the model is coming from the
fact that knowledge of certain cash flows are restricted and
there way be many possible outcomes. Although the method has
the above mentioned weakness, it is still the most reliable

and flexible method to compute an overall measure of the

investment worth.

Ranking mutually exclusive alternatives by the use of
net present worth can be done by calculating and comparing

the net present worth of each alternative.

2
&~

« Internal Rate 0Ff Return

The internal rate of return method utilizes present
value concepts. The procedure is to find a rate of discount
that will make the present value of the cash proceeds
expected from an investment equal to the present value of
cash outlays required by the investment. It represents the
highest rate of interest, an investment could afford to pay
without losing money if all funds to finance to investment
were barrowed and the loan was repaid by the application of
the cash proceeds from the investment. This method is based
on the assumption that the cost of money is same in  all

future time period.
j=1
should bhe solved for i.
If the calculated value for 1 is greater than the

hurdle rate or the cost of capital the investment will

decrease the market value of owner’s equity.

-7 -



The main strength of the method is that it allows the
use of time value of money. v

One of the important weaknesses of the method rises
when the scale or the size of the investment is considered.

The method does not consider the scale of the investment.

The direct ranking and comparison of mutually
exclusive alternatives with internal rate of return method

may not necessarily lead to the correct choice of investment
alternative,

2.2.2.%. Internal Rate OFf Return On Incremental Investment
Internal rate of return on incremental investment
utilizes the internal rate of return concepts. The

computation of internal rate of return on the incremental
cash proceeds of a pair of mutually exclusive alternatives

is the same with the internal rate of return computations.

The weakness or the difficulty of the method comes
into scene when there are more than a pair of mutually
exclusive alternatives. Internal rate of retuwrn on
incremental investment Ffor each pair is computed. This

computation is done until only one alternative remains.

In Figure 2.2.2.%. the relation of net present worth

and internal rate of return is presented.
FIGURE 2.2.2.3

NPW VERSUS IRR.

Net Present
Worth

Rate of Discount

Inte;;ET'Rat@
f Return

....B.....




2.4, Profitability Index

The profitability index of an investment is simply
the value obtained by dividing the present worth of cash
proceeds of an investment by the present worth of the
investment type of outlays. This method is based on present

worth method and can be used to rank and compare investment

proposals.

The weakness of this method is that it does not

consider the scale of the investment.

2.2.3. Comparison O0Ff Ranking Criteria

The ranking criteria are discussed and the weaknesses

and the strength are given in sections 2.2.1. and 2.2.2.

In this section the study by Bob E. White and Gerald
W.Smith in which the effectiveness of ranking criteria was

compared will be mentioned.

White and Smith [1986]1 prepared a computer simulation
model to test the effectiveness of ten capital investment
ranking criteria. The computer simulation model generated
the mutually exclusive investment alternatives according to
the random setting of internal rate of return and ranked the
alternatives by using the fechnique that was being tested.

The simulation run ends when the horizon time was reached.

At the end of the of the simulation the value
obtained by the firm was measured accokding to net present
worth of the firm and the rate of retwrn on initial

investment supplied by the firm.



The ranking of capital investment evaluation criteria
that was suggested by White and Smith [1986]1 was as follows.

- Incremental Internal Rate 0Ff Return.

= Incremental Annual Profitability Index.
- Incremental Present Worth.

- Annual Worth.

= Annual Frofitability Index.
- Profitability Index.

- Present Worth.

— FPayback Feriod.

- Incremental Payback Feriod.

- Random Selectidn.
The conclusions reached were as follows.

- When there is capital rationing the method employed
to rank capital investment does have an impact on the future

net value of the firm.

- The incremental criteria perform better than their

non incremental counterparts, and the payback period

criteria is inferior.

Nao other conclusions were reached about the

effectiveness of ranking criteria.

2.23. FProblems _in Capital Budgeting
2.3.1. Capital Rationing

In the above mentioned. methodé of evaluation of
investments, firms are assumed to lend and borrow funds at a
given market rate of interest, thus accept independent
investments when the investments have positive net present.
worth at thié market rate of interest. There are two
distinctly different situations in which the assumption may
not hold.




1~ External Capital Rationing

~

2= Internal Capital Rationing

There are approximate solutioné to  the problem and
analytical situations that require detailed knowledge of

futwre investments which are usually not available.

-

2.3.1.1. External Capital Rationing

This situation occurs when there is a difference
bhetween the market rate of interest at which firm can borrow
money and rate at which it can lend. It is referred as

external capital rationing by Rierman and Smidt. [1988]

There is an approximate solution for the problem with

external capital rationing.

FIGURE 2.3.1.1.

Rate 0OF

Interest r Borrowing Rate

Lending Rate

1 1 Total Current Outlay

If the firm has Ql amount of money available, it «an
borrow a maximum amount of G, ~‘Q1 amount of money and still
have an inQestment with positive net present worth which is

computed at market®s borrowing rate.



This situation can be seen in figure 2.3.1.1

FIGURE 2.3

aal a2,

Rate Of
Interest Borrowing Rate

Lending Rate

Total Current Outlay

The situation of the Firm being able to lend a

max i mum of Ql - ., amount of money or invest in externally

is presented in Ffiguwe 2.3.1.2. In this situation the
investment has a positive net present worth which is

computed with the market’s lending rate.

FIGURE 2.3.1.3.

Rate OF

Interest r Borrowing Rate

Lending Rate

Total Current Outlay




The situation of firm having investment alternatives
which have positive net value when computed with market’s

lending rate is presented in Figure 2.3.1.3.

The main weakness of the solution is that, there is
no indication of future borrowing, lending rates and +firm’s

relative position to the future borrowing, lending rates.

2.3.1.2. Internal Capital Rationing.

This situation arises because of a decision to limit
the total amount of investment or a decision to set a higher
criteria Ffor acceptance where some of the rejected
alternatives are still advantageous by using the market

interest rate and referred as internal capital rationing by
Biermann and Smidt. [1988]

Under capital rationing, ranking the investments
by net present worth may lead. to mistakes because net
present worth method does not consider the size of the
initial investment. Another mistake can be caused by the use

of wrong time value of money.

Internal rate of return method is also not applicable

because of the scale problem.

Frofitability index has also severe weaknesses for
ranking under capital rationing the method ignores the size
of the investment although it uses the time value of money

concept.

The best of the ranking criteria uwnder capital
rationing is net present worth technique if the rate of
discount used is an appropriate opportunity cost for the

future time periods.



2.3.2. Indivisibility

For some technological reasons some investments must
be undertaken on at least at a certain minimum scale, large
enough so that the operation of the project would change the

market prices of one or more of the inputs purchased or of
the products being produced.

There may be situations where a series of small
incremental investments are not feasible technologically.

These constraints are referred an indivisibility.

2.%2.%. Capital Budgeting and Certain Inflation

In literature a consensus had been reached about the
effects of certain inflation on capital budgeting. According
to Fisher who Ffirst studied the relationship, in the
presence of a positive inflation, the nominal rate of
interest can be thought to have two components, a real
return and an adjustment for inflation. This relation ship

is called the "Fisher Effect" and given as.

-
i

(1. + 3y (1 + 3) - 1 (2.3.1.
ro= 3 4+ 1 +ij (2.3.2.)

where r is the nominal rate, j is the rate of inflation and

i is the real rate of interest in taxless environment.

6 modification to Fisher effect is called the "Darby
Effect" which  predicts that in the presence of expected
inflation nominal interest rates will rise enough so that
the expected after tax return of tax paying investors will
remain constant. The effect was first described by Darby

[197571 and formed the base of below equation.



ro{l —- &)y - j

it = 2.3
(1 + 3

where i(t) denotes the after tax real rate of interest, j

denotes the rate of inflation, ¢ denotes the nominal

interest rate and t denotes the tax rate.

The Fisher and Darby relations do not provide a
simple answer to the guestions how after-tax real discount
rate will be affected by the changes in the expected rate of
inflation, but they provide, upper and lower limits for the
possible values. The predicted nominal rate from Darby
effect equation will be equal or greater than the predicted
nominal rate from Fisher effect and take a value between
[ + i + i3 and [j/7¢(1 - ) + i + i3] under an assumed tax
rate t.

Nelson L[i1974] brought new ideas to the impact of
inflation on aspects of the capital budgeting decision
relating to the optimal level of investment, the choice of
technology, the ranking of competing projects, optional
durability and replacement policy, using an environment with
tax. The five propositions given on the impact of inflation

on capital budgeting are summarized as follows.

Propaosition__ A: The optimal level of capital

investment will depend in general on the rate of inflation.
The amount invested will typically be smaller the higher the

rate of inflation is.

Froposition B: The rate of inflation will influence
the firm°s choice of technologies of production through its
choice of capital/labour ratio. Higher rates of inflation
will be typically associated with lower capital/labor

ratios.



Proposition C: The net present value rankings of

mutually exclusive projects will depend in general on the
-rate of inflation.

Froposition D: Net presené value rankings of
mutually exclusive projects which differ with respect to
durability will depend on the rate of inflation. Typically
rankings will change in favor of projects with lower
durability at higher rates of inflation.

Proposition Es FReplacement policy will depend in

general on the rate of inflation. The higher the rate of

inflation the more likely replacement will be deferred to a
future period.

Moon K.Kim [19791 +tried to test Nelson’s first
proposition [1976] where the principal reason behind the
decrease in investment while the inflation rate rises is the
overstatement of net income before tax due to historical
depreciation charges. The real net present value becomes
smaller because of the inflation tax paid over the inflated
income. He agreed that Nelson’s propositions under the
perfect NOI (Net operating income) sensitivity to inflation.
Then he relaxed the perfect NQI (Net  operating income)
sensitivity to inflation. He developed a model regarding the
inter—firm differences in investment activities undey
inflation and tested it empirically. His results showed that
the NOI (Net operating income) sensitivity and the size of
depreciation are two major determinants of inter—-firm

differences in investments under inftlation.

John R.Ezzrell and William A.FKelly Jr, [19841 stated
that when the effects of inflation are uniform on cash flows
then



i) Inflation will raise net present values.

ii) The appropriate discount rates for nominal cash
flows will be less than (1 + 3§) (1 + 1)

1ii) Discount rate appropriate for valuing real cash
flows will fall as the inflation rate fises. The results
imply that if the cost of capital that was appropriate with
zero inflation is grossed up by the inflation rate and used
to discount nominal cash flows. This procedure would lead to

rejection of some projects which would raise the firm's
levered value.

2.4. Capital Budoeting and Uncertainty

Until here the main assumption behind the analysis
was the certainty. With the introduction of uncertainty

decision maker becomes unaware about what will happen in the

future.

Bierman and Smidt [1988] classified the techniques to

deal with uncertainty into several groups.

(ne of those attempts to consider the alternative
sequences of cash flows. State preference approach fits into
this group. It is parallel to net present worth analysis
only distinguishes the timing of the cash flows but state
preference technique distinguishes the state combinations at
which the cash flows occuwr as well as the timing of cash
flows. This technigue allows to calculate the RAPV  (Risk
adjusted present worth) of any investment which brings into
scene the RAPVE (Risk adiusted present worth factor). Once
RAFVF (Risk adjusted present worth factor) is calculated,
the net present worth calculations are analogous to the

calculations made under the assumption of certainty.



Second group attempts to provide a concise summary

description of the asset that can be summarized as:

- Risk adjusted discount rate

Capital asset pricing model

~ Option pricing model

Certainty equivalent approach

All of the techniques under this group aim to produce

an estimated market valuation for the investment proposal.

Robinchelk and Myers L[19461 pointed out the conceptual
problems in the present worth calculation with risk adjusted
discounted factors. They showed that the attempts to solve
for the risk adjiusted discount factor assumes a known
present value and then the calculation of the present worth
ig done using the discount factor which was calculated by

using the above method.

l.ater Myers, Stuart and Turnbull [1977]1 showed that
CAPM (Capital asset pricing model) can be applied easily

with simple formulas. They also showed that discounted cash
flow and risk adjusted discount rates are not exact but
provides close results 1if expected market return and

systematic risk (@ ) are known.

Another approach to the valuation of uncertain future
cash flow, hence the valuation of the asset which provide
the cash flow came from Brennan [1973]. His model is a
multi-period capital market equilibrium developed from an
optimizing model of the individual’s life time portfolio
selection problem due to Merton [1969]1. His computation of
the net present worth came from the soiution of a different

equation.



Gary 8mith (19881 showed real cash flows are
typically sensitive to inflation and that outside of the
19507s and 19607°s in US, real interest rates have not been
very stable or close to zero in his empirical research. He
proposed that a neglect of inflation and interest rates

would have caused substantial present worth errors in  the
firm's investment decisions. ‘

Fevin Chen and Rene Manes [19861 brought another
aspect in uncertainty. Their hypothesis was about the
impacts of uncertain lifetime of the project. As they
propose, the use of the life distribution, instead of the
expected life of the project will decrease the level of bias
on net present worth introduced by the overestimation of the
project life. They also investigated the sensitivity of bias
to the discount rate, cash flow patterns and income taxes.
The magnitude of bias was found relatively small for cash
flow patterns but the bias was too large to be ignored in
certain combinations of high rates, large variance in life

distribution and a decreasing trend of cash flows.

Other than the above aspects of uncertainty in
capital budgeting, the effect of uncertain inflation was

also analyzed by different researchers.

A.H. Chen and A.J. Boness [1973]1 tried to incorporate
the consideration of uncertain inflation in the traditional
capital asset pricing models. Their purpose was to analyze
the firm°s investment and financing decision in the presence
of uncertain inflation within the context of equilibrium
market valuation models. The basic assumptions behind their

model were:s

- & competitive market where the investors are price

takers should exist.



— Investors have homogeneous expectations about the

distributions of future rates of return or risky assets and
the rate of inflation.

- Investors are risk averse and single period
expected utility of wealth maximizers.

The results of the research showed that the
investment by the firm tends to be lower if uncertain

inflatioq is expected and it tends to be higher if uncertain
deflation is ewpected. '

Menta, Curley and Fung [1984] stated that the
discount rate estimate whether in nominal or real terms is
not a simple task when the inflation is expected to under go
changes. They also pointed out that the uneven impact of
inflation on the financial market benchmarks namely the real
rate and market rate of retwn leads to a change in the
required rate of real retuwn or disproportionate change in
the nominal rate of return ‘“or the project in gquestion. They
suggested a logically appropriate method for incorporating

the inflation.
They formulated that

(R, = C) (1 = T) + T Dep,

n
V= 7 ~ (2.4.1.)

PR
t=1 S+ KD

where

Y = Present Value.

Rt = Revenue at time t.

Ct = Cost at time t.

T = Tan rate.

Hn = Nominal risk adjusted discount rate.

Dept= Depreciation at time t.

and Hn is incorporated with inflation.
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Son Nan  Chen [19841 investigated the inflationary
impact on single cash flow and he developed the valuation of
multi-period cash +flow under inflationary uncertainty. In
his research, he stated that the failure to account

xplicitly for the impact of uncertain inflation may lead to
a serious error  in capital budgeting. Without admitting
uncertain inflation, traditional models may not provide a
close approximation to the exact value provided by the true
madel derived under uncertain inflation. He assumed that one
period asset pricing model under inflatiomnary uncertainty
developed by Chen and BRoness [1975] holds true in  every

period and accepted the formula derived by them [1975]

N oy Ny LY

- . - +\ S — 3 )
E(ﬁjt) / LCoviR. IS Rmt) Cov (Ejt, It)] 2.4.2)

where RFT is the risk free rate of interest in the period t,

N e

Hjt is the random nominal rate of retwrn in period t, R N is

the random nominal market rate of return in period t, T
~ .

is the market price risk and It is the random rate of

inflation in period t.

His analysis wplained that uncertain inflation
influences risk adjusted discount rates, QCE (Certainty
equivalent) factors and the market value of multi-period
cash flows. Risk adjusted discount rates and certainty
equivalent factors reflect risks due to possible revisions
of investors® expectations regarding the expected values of
future cash flows. The revised expectations regarding the
wpected future cash flows are greatly influenced by the
changes in the inflation rate and market conditions over

-

time.



He also stated that the magnitude of risk adiusted
discount rates and CE (Certainty equivalent) factors depend
on the characteristics of multi-period cash flows. The risk
adjusted discount rates for inflation preferred cash flows
tend to be smaller than those of inflation baverse cash

flows. An opposite conclusion applies to certainty
equivalent factors.



111. METHODOLOGY

Z.1. The System

In order to analyze the effectiveness of the capital
investment ranking criteria, a research connected to &

discrete simulation model for an IEM compatible personal
computer was prepared.

The reasoning behind the preparation of a simulation
model for a multi-period capital investment decision was to
observe and analyze the differences caused by using
different capital investment ranking criteria consistently

for a given period of time.

The simulation model was chosen to be discrete
because of the discontinuity of investment data which was

provided.

The whole capital investment process was conceived as
a system and the simulation model was prepared taking care

of the items in the system.

The capital investment system can be summarized as

follows:

Z.1.1. Entities Of The System

- Mutually Exclusive Investment Alternatives.
- Funds For Investment.

- Cﬁnsumer Price Index.

— Wholesale Price Index.

-~ Wages.

~ Foreign Exchange Selliing and Buying Rates.
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Attributes Of The System

Availability of funds for invéstment.
Availability of investment alternatives.
- Income of each investment.

- Expense of each investment.

— Net Funds caused by each investment.

3.1.3. Activities 0Of The System

- Generation of the alternatives of investment.

- Calculation of net value of mutually exclusive
alternatives according to the criteria selected.

- Selection of the best alternatives, process of
investment.

- Calculation of the net value of the firm.

Z.2. Research Bettings

The capital investment system which is described
above is designed as a computer model. The computer model
contains 5 different types of capital investment ranking

criteria on which all of the research were carvried.
The decision criteria are:

- Random Selection of Alternatives.
- Fayback Feriod.

- Profitability Index.

- Present Worth.

- Future Worth.

These criteria were selected from the set of
criteria that apply or that does not apply time value of

money .



Mamely, profitability index, present worth, and
future worth apply time value of money where payback period
does not apply. Random selection was chosen in order to

understand the reasoning behind using  capital investment
ranking criteria.

The results that will be obtained at the end of
simulation runs can be evaluated in many ways but the

evaluation criteria in this research was restricted as:

= Net Fresent Worth of the firm at the end of the

simulation run in terms of the beginning year of simulation.

= Frofitability of initial investment calculated on

year bhasis.

A

Z2.3. Preliminary Resparch

Before the beginming of the research the data and the

computer model to be used were prepared.

Z.3.1. Data Used

The data used in the simulation model is being
generated by computer which takes the data of 5 feasibility
reports that were prepared for real investors by Tirkive
Sinai Kalkinma Rankasi A.5. For the sake of privacy the
reports were provided nameless but it was insuwred that the
feasibility studies were for different investment proposals
in different sectors ranging Ffrom tourism to textile

industry.

The data provided contained different investment
sizes, expense and  income structures. It was edited
according to the computer model and the data given in

section IV were obtained.




2.3.2. The Computer Model Used

The computer model was designed for IEM compatible
personal computer using LOTUS 123 programming language

version 2,0 because of its ease in calculation of

mathematical, financial and statistical data.

In general, the model is comﬁésed of 5 different
types of investment each having 4. mutuaily exclusive
alternatives. ‘All of the other parameters of the computer
model can be user defined during the use of the program. For

this reason the program can be used for different analysis.

The detailed information about the logic of the
simulation is given in Ffiguwe 3.3.2.1. and the detailed

information about program and parameters are given in  part
3.4.

Z.4. The Prooaram And Farameters

T.4.1. Betting Of Evaluation Criteria

Setting of evaluation criteria are easily done by
changing the program diskettes that were prepared for each

ranking criterion of the research.

Yearly income and ending net value of the firm can be
saved on diskettes.
3.4.2. Beginning Of Simulation

Only one simulation run is carried each time the

computer model runs. The meaningful statistical data was

obtained by running the program 10 times for each criterion.
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F.4.3. Initialization Step

In this step the parameters which were used to

generate and evaluate alternatives are initialized.

There are two types of parameters as explained below.

F.4.%2.1. Environmental Farameters
(i) Investment Budget

The investment budget for the firét and second vyears
are entered at this stage. There is no possibility of
borrowing firom the market.

{ii) Randomness Level

All of the investment parameters were used to
generate mutually exclusive alternatives using the
randomness level and the estimated model for each of it.

{iii) Duration For Simulation

The duration of simulation can be user defined up to
15 years.

Z.4.7.2. Investment Farameters

(1) First Cost

The first cost of investments are defined by the
user. This variable is not random but increases at a given

percentage in order to cover some portion of inflation.

1+ was defined as 29 % in the computer model.



(ii)  Amount Of Working Capital Needed

The amount of working capital needed for investments

are user defined and it is a fixed parameter.
(iii) Expenses
. Raw Material

The cost of raw material was thought to be dependent
on the increase of wholesale price index, the increase of

foreign exchange selling rate and the random factor

incorporated by the randomness parameter.

The analysis of wholesale price index is given in
Appendix A and the model for raw material cost is given in

Appendix E.
. Import Fercentage

It was thought as a fixed parameter that defined the
import percentage of raw material cost which was affected by
the increase of foreign exchange selling rate. The analysis
of foreign exchange selling currency are given in  Appendix
E.

. Wages, Fersonnel
This cost was thought to be dependent on the increase
of general wage level in  the country and the random factor

incorporated by randomness parameter.

The analysis of wage increases are given in  Appendix

C and the model is given in Appendix E.



- Operational Expenses

The operational expenses were thought to be dependent
on the increase in wholesale price index and the random

factor incorporated by the randomness parameter.

The analysis of the increase in wholesale price index

are given in Appendix A and the model used is: given 1in
Appendix E.

N Sellihg Expenses

The selling expenses were thought as dependent on the
consumer price index and the random factor incorporated by

the randomness parameter like the operational esxpenses.

The detailed analysis for consumer price index are

given in Appendix D and the model is given in Appendix E.
. Other Expenses

QOther Expenses were also modeled in  the way of

operational and selling expenses.

The detailed model is given in Appendix E.

(iwv) Income

. Cash Bales

Cash sales were thought to be dependent on  the
increase in consumer price index, foreign exchange buying
rate and the random factor of increase incorporated by the

randomness level.

The analysis of consumer price index are given in
Appendix D and the model to determine sales are given in

Appendix E.



« Export Fercentage

It is the percentage of sales that were considered to

be export. It formed the part which was affected by the
increase in foreign exchange buying rate.

Foreign exchange buying rate was defined as 96 % of

foreign exchange selling rate that will be generated by the
program.

. Recsivables
This is the amount of sales which will be collected

next year. 1% was also modeled as sales including export

percentage. It was assumed that firms could export on credit

far more than 1 year.

The model used for receivables is given in  Appendix

. Dollections

Collections were modeled to be some with receivables

with a lead time of one year.

. Closing Value

This is the salvage value of the firm. It was thought
to be dependent on the increase in consumer price index and
the random factor incorporated.

The detailed model is given in Appendix E.

{v) Duration 0f Investment

1t was thought as a variable uniformly distributed in

the range [5,15] years. It’s generated for each alternative

each year.



Z.4.4. Generation Step

The generation of 4 mutually exclusive alternatives

under 3 types of investment alternatives are done in this

step by the calculation of above parameters.

In this step, total expense, total income, and net
income are generated for 20 alternatives and the net value

of the alternatives are calculated according to the pre-set
criterion.

Z.4.5. Selection Step

In this step the best of each group of mutually
exclusive alternatives are selected and then the selected 9
alternativés are ranked. The investment decision is also
made in this step taking care of the net funds available at
hand.

it this step the divisibility of the alternatives are
forbidden.

Fd.b6. Calculation Step

Net funds available at hand for the next years and
the funds that can be invested in the following year are

calculated.

Tﬁe funds that can be invested in the following vear
was thought to be the income of the following year
calculated in this vyear plus any funds remained from the
investment decisions of this year which was thought to be

invested at an interest rate of 10 % per year.



Z.4.7. Statistics

The statistics can be gathered by running the model
as much as needed. When all of the rahking criteria are
simulated the model for testing the effectiveness of capital

investment ranking criteria under uncertain inflation ends.



IV. THE DATA AND THE FROCEDURE TO USE

4.1. Environmental Parameters

4.1.1. Initial Investment Level

For each type of ranking criterion, consecutive 10

runs in three‘initial investment level were carried.
These initial investment levels are:

(i) First Year : 50,000,000 TRL
Second Year : I0,000,000 TRL
(ii) First Year : 40,000,000 TRL
Second Year @ 20,000,000 TRL
(iii} First Year @ 30,000,000 TRL
Second Year : 10,000,000 TRL

The results are analyzed in section V

4.1.2. Randomness Level

All of the research was carried with 28 % of

randomness level.

For test purposes, it was changed to 30 % from 286 %4
for present worth and payback period methods. The results

are analyzed in section V.



4.1.3. Duration OFf Simulation

All of the research was carried with a duration of S
years. ‘

For test purposes, it was changed to 10 years from O

years for present worth

and the results of this change i

#

analyzed in section V.

4.2. Investment Farameters

The investment parameters for all of the investment

types are given in Table 4.2.1.1.

TABLE 4.2.1.1.

INVESTMENT FARAMETERS

INVESTMENTS
1. E. :3. 4. 5.

First Cost of Invest. 6,000 |2,300] &,500122,000]1,2590
|Working Capital Needed 5,000 7000 1,200 1,000 800
Expenses

Raw Material 2,250 12,500 5,500 0 Q

Import Fercentage 0,00 %1 19 %l 15 %4 10 % O %

Wages 20 150 Z50 O )

Operational 2,000 SO0 SO0 O 8]

Selling 750 1001 2,500 O 0

Other Expenses 200 20 O 4,000]2,250
Income

Cash Sales 10,000 [4,000(12,000112,000(2,800

Export Fercentage FE AL 29 A 0 % 0 % S50 %

Receivables 2,500 FH0 2,000 011,400

Collections 2,500 TEO] 2,000 011,400

Closing Value bH,000 |1,1000 2,000 7,300 0
Duration 0f Investment [To be generated during simulation
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4.%. The Procedure To Use The Computer Model

The computer simulation model was designed for IBM

compatible FC’s by using LOTUSI23 version 2.0

o

There are 5 double side double density, floppy, five

and a quarter inches diskettes are prepared for each
investment ranking criterion.

The names of the files and the methods used

respectively are given below.

1. PRESENT.WE]

This is the name of the Ffile for present worth
analysis.

2. FUTURE.WK1

This is the name of the File Ffor Ffutuwre waorth

analysis.
Ee PROFIT.WEL

This is the name of the file for profitability index

analysis.
4. FAYBACE WE1L

This is +the npame of the file for payback period

analysis.
%, RANDOM.WE 1

This is the name of the file for random selection

method.




After loading LOTUS123Z the diskette 6+ the criterion

to be used is put in the driver and the program is retrieved
by /File, Retrieve command.

When entered into the file, the text part of the

program describes the actions to take. There are two macros
defined in the program. |

1- Alt-R

This macro invokes menu with the right choice from

the macro menu parameters for the environment and the
alternatives can be entered.

This macro also enables the user to save the current
file.

2. Alt-A

This macro starts the simulation run. At the end of
this macro, a print out for the end result of the firm is
produced. For this reason it is important to make the

printer ready during the operation of this macro.



V. FINDINGS

The findings of the research were analyzed under four
main headings. The first part is "findings regarding the
effect of change in the amount of initial investment". The
second part is "findings regarding the comparison of capital
investment ranking criteria under each initial investment
level”. This part is followed by the "findings regarding the
effects of the change in randomness level" and the final

part is "findings regarding the effects of change in the
duration of simulation”.

=

S.1. Findings Regardipng The Effect Of Change In The Amount

0f Initial Investment

In this section the information about Net FPresent
Worth of the +irm, Frofitability Per Year on Initial
Investment, Total Number Of Investments during simulation
and Average Life 0Of Investments for each type of capital
budgeting ranking criteria are summarized and then the

effects of the changes in investment levels are explained.

S.1.1. Random Selection

In Table S.1.1.1., the findings about the net present
worth of the Firm at the end of the run in terms of

beginning year and other findings are summarized.



Table S.1.1.1.

DATA OF RANDOM SELECTION

Initial Investment Level

Randomness : 25 %
Simulation Time : S Years S0,000% 140,000% [3I0,000X%
Sample Standard Deviation 2.608 Y| 2.947 L] 2.969 4|

3. |Average Life 0f Investment [10.669 |10.403 [10.532

Sample Standard Deviation 0.976 Q.9210 1.020

4. Average Number O0Ff Investment|21.900 19,500 17.100

Sample Standard Deviation 2.608 %]l 2.5947 L} 2.96% L

. |Average Life O0f Investment 10.6469 10,403 10,532

Sample Standard Deviation 0.974 0.210 1.020
4. |Average Number OFf Investment |[21.900 19.500 17.100
Sample Standard Deviation 1.101 1.080 1.663

Sample Size = 10

The rough investigation of results in Table G.1.1.1.
shows that there is an increasing tendency in
Frofitability/Year on initial investment as the amount of
initial investment decreases. The other pnints which can be

rnoticed in the stability of average life of investment.
In Tables S.1.1.2., S.1.1.%., S.1.1.4, 5.1.1.3 the

results about the comparisons regarding the differences

caused by initial investment level are presented.

¥xInitial Investment Levels and Net Fresent Worth row are

expressed in millions of TRL.

8 -
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Table S5.1.1.2.

RESULTS OF FAIRED SAMPLES

T ~ TEST

{Net Present Worth)

S0 - 40 40 - 30 50 -~ 30
(billions) (billions) (billions)
Difference (Mean) 2,021.7 7,304.5 P EREH.D
Standard Deviation 12,692.47 12,329.97 12,687, 26
Standard Error 4,013,714 %,899.07 4,010.80
T-Value 0.503%7 1.873%4 2.329%
Degrees 0O0f Freedom 18 18 18
2 Tail Probability 2.1009 2.1009 2.1009
( = 0.025)
Significance No No Significant
It can be suggested from Table S.1.1.2. that

although the change in net present worth of the firm was not

statistically significant for S50 -

billions pairs,

level like 30 - 50

big amount

billions pair

changes in

40 billions

may cause

initial

and 40 - 30

investment

statistically

significant changes in the net present worth of the firms.

Table 5.1.1.5.

¥ RESULTS OF FAIRED SAMFLES

T - TEST

{(Frofitability Per Year)

S50 - 40
(hillions)

40 ~ ZO
(hillions)

50 —- 30

(hillions)

Difference (Mean)

Standard Deviation

Standard Error

T-Value

Degrees 0f Freedom

2 Tail FProbability
( = 0,025

Significance

- 4.456
HahaS
1.153

- 4.03%E9

18
2.1009

Significant

- 5.783
T.212
1.23

- 4.4677

18
2.1009

Significant

~-10.441
F.9592
1.250
- B.353

18
2.1009

Significant




It can be suggested from Table S5.1.1.3. that the
increase in the amount of initial investment significantly

decreases the profitability per vyear obtained from the
investment decision.

Table S.1.1.4.
RESULTS OF FAIRED SAMFLES

T - TEST

(Average Life O0Ff Investment)

50 - 40 40 - X0 50 - 30
{(billions) (billions) {(hillions)
Difference (Mean) 0.2&6 - 0,129 0.1%7
Standard Deviation 1.344 1.367 1.412
Standard Error 0.422 0.452 0.446
T-Value Q. &30 - 0.299 Q.307
Degrees 0Of Freedom 18 i8 18
2 Tail Prohability 2.1009 2.1009 2.1009
¢ = 0,025 '
Significance . No No No

It*s seen from Table S.1.1.4. that there is no
statistically significant change when there is a change in
the initial amount of investment. This result may also be
cause by the uniform distribution of the life of investment

which has a mean of 10 years.

w 4(:) -



Table S.1.1.5.

RESULTS OF FAIRED SAMFLES
T - TEST

(Total Number 0Of Investments)

S0~ 40 40 -~ 30 B0 - 20

(billions) (billions) (billions)
Difference (Mean) 2.4 2.4 4.8
Standard Deviation 1.522 1.983 1.994
Standard Error 0.488 0627 0.631
T-Value 4,921 z.827 7.611
Degrees O0f Freedom 18 18 18
2 Tail Probability 2.1009 2.1009 2.1009

( = 0,028

Significance Significant|Significant|Significant

It can be suggested from Table 5.1.1.5. that the
number of investments decrease as the amount of initial
investment decreases.

5.1.2. Pavbhack Period

The simulation cycles for payback period criteria was
done for 3 times. The first cycle was a simulation of O
years at 25 % randomness level. The second cycle was for the
change in randomness level and the last was for the change

in the duration of simulation.
Tables S.1.2.1., S5.1.2.6., contain the net present

worth and other findings at the end of the run for each

cycle.



Table 5.1.2

LIy}

1.

DATA OF PAYBACK FERIOD

Initial Investment Level
Randomness : 25 4
Simulation Time : 5 Years S0, 000% 40 ,000% | 30,000%
1. |Average Net Present Worthx 129,1731.91112,754.4{81,140.7
Sample Standard Deviation 14,530.6 7,263.0 |13,183.4
2. {Average Profitability/Year 12.702 4 116.811 % (17.442 %
Sample Standard Deviation 2.672 % 1.508 % .96 %
2. |Average Life Of Investment 10.377 10.591 10.646
Sample Standard Deviation 0.744 1.099 0.825
4., |Average Number Of Investment|21.4 18.7 17.6
Sample Standard Deviation 1.430 1.747 1.713
Sample Size = 10
The rough investigations of the results in  table
5%5.1.2.1. shows that there is an increasing tendency in net
present worth and average number of investments and a
decreasing tendency in profitability per year as the amount
of initial investment increases.
In Tables %.1.2.2., 5.1.2.2., 5.1.2.4., 5.1.2.5., the
results about comparisons regarding the differences caused

by initial investment level are presented.

¥Initial Investment Levels and Net Fresent

expressed in millions of TRI-.

- [ -

Worth row are




Table 5.1.2.2.

RESULTS OF PAIRED SAMFLES
T - TEST
{Net Present Worth)

50 -~ ZO
(billions)

S50 —- 40 40 - F0
(billions) (thillions)
Difference (Mean) 16,377.5 F1,613.7
Standard Deviation 16,244.7 15,051.7
Standard Error 5.,137.0 4,759.8
T-Value F.1881 6.6419
Degrees O0f Freedom 18 18
2 Tail Frobability 241009 2.1009
= 0.025)
Significance Significant|Significant

48,179.2
19,619.9
b,204.4
7.7654
16
2.1009

Significant

It can be suggested from Table S5.1.2.

2. that the

increase in the amount of initial investment increases the

net present worth of the firm.

Table S.1.2.

il

RESULTS OF FAIRED SAMFLES
T — TEST
(Frofitability Fer Year)

50 - 0
(billions)

50 - 40 40 - ZO
(thillions) (billions)
Difference (Mean) - F.109 % - 0.631 %
Standard Deviation R0E7 4,242
Standard Ervror Q.7970 1.341
T-Value - Z.206 - Q. 4T0
Degrees 0f Freedom i8 18
2 Tail Probability 2.1009 2.1009
{ = 0,02%
Significance Significant No

- 3.740 %
4.782
1.518

- 2.473%

18
2.1009

Significant

.



It can be suggested

the amount of
decreases or keeps the

from
increase in

per year.

If results of Table

Tab}e Sal

initial

=
9.1.2.2.

profitability gn initial

5-1-2-3-

LIS R

investment

are

that
either

investment

analyzed

together it can be seen than although the firm increases the

net present worfh,

which means less efficiently placed funds. The decrease

capital rationing causes the

year.

the profitability per

Table 5.1.2.4.

REGULTS OF PAIRED SAMPLES

T - TEST

(Life Of Investment) -

vear

decreases

of

decrease in profitability per

50 —~ 40 40 ~ Z0 S50 — 20
{hillions) (hillions) (billions)
Difference (Mean) - 0.214 0.055 0.269
Standard Deviation 1,327 1,274 1.111
Standard Ervror 0.420 0,435 Q.3251
T-Value - 0,510 0.127 0.7b6
Degrees OFf Freedom 18 18 18
2 Tail Frobability 2.1009 2.1009 2.1009
( = 0,02%)
Significance No Mo No

the

in Table S$.1.2.4

the

The analysis of the results shown

shows that there is no significant relation between
increase in the amount of initial investment and the life of

investment like the results shown in Table S5.1.1.4.
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Table 5.1.2.5.

RESULTS OF PAIRED SAMPLES
T - TEST
(Total Number 0Of Investment)

850 - 40 40 — RO 50 - F0
{(billions) (hillions) (billions)
Difference {(Mean) 2.7 1.1 .,
Standard Deviation 2.273 2.461 2.231
Standard Ervror 0.719 0O.788 Q. 706
T-Value 3.7%6 1.414 5 .585
Degrees Of Freedom 18 18 , 18
2 Tail Probability 2.1009 2.1009 2.1009
{ = 0,039)
Significance Significant No Significant

It can be suggested from Table 5.1.2.5. that the
increase in the amount of initial investment causes either
an increase in the number of iAvestment or at least keeps
the number of investment that could be covered using the

previous initial investment level.

This result also shows that there is a decrease in

capital rationing as initial investment increases.

Table 3.1.2.6

DATA OF PAYBACK FERIOD

Initial Investment Level

Randomness : 50 %

Simulation Time : 5 Years H0,000% 140,000% [30,000%
l.lAverage Net Fresent WorthX 40,712.1V132,777.8|26,894.2

Sample Standard Deviation 8,352, S5,419.1] 6,389.4
2. |Average Profitability/Year -8.58 ~6.73 -4 .56

Sample Standard Deviation 2.714 2.3257 1.218
IZ. |Average Life O0Ff Investment 10.785 10.428 10,305

Sample Standard Deviation 0.876 0,639 0.491
4.|Average Number 0f Investment [21.5 16.2 14.1

Saﬁple Standard Deviation 1.3298 1.865 2.061

Sample Size = 10
¥Initial Investment Levels and Net Fresent Worth row are

expressed in millions of TR .



The rough investigations of the results in Table

S.1.2.46. shows that there is an increasing tendency in net

present worth and average number of investment while the

profitability per year is less than 1 as the amount of
initial investment increases.

In tables 5.1.2.7., 5.1.2.8., S.1.2.9., S.1.2.10.,
the result about comparisons regarding the differences
caused by the initial investment level when the randomness

level is changed to 90 % from 25 % are presented.
Table 5.1.2.7.
RESULTS OF FPAIRED SAMPLES

T — TEST
(Net Fresent Worth)

50 - 40 40 - 30 50 - X0
(billions) (hillions) (billions)
Difference (Mean) 7,934 .3 5.,883.6 13,817.9
Standard Deviation ?,956.6 8,374 10,516.3
Standard Error F,148.6 2,649.4 F,328.5
T-Value 2.52 2.22 4,155
Degrees (Of Freedom 18 18 16
2 Tail Probability 2.1009 2.1009 2.1009
( = 0.025)
Significance Significant|Significant|SBignificant

It can: be suggested from

table

H3.2.1.7. that the

present worth of the firm increases as the amount of initial

investment increases.
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Tabhle 5.1.2.8.

RESULTS OF PAIRED SAMFLES
T - TEST
(Frofitability Per Year)

S50~ 40 40 - 320 S50 - 30
thillions) (billions) (tbillions)
Difference (Mean) - 1.85 - 2.17 e 402
Standard Deviation 3.595 2.4653 2.974
Standard Error 1.137 0,839 0.9241
T-Value - 1.627 - 2.586 - 4.24
Degrees OFf Freedom 18 18 18
2 Tail Frobability 2.1009 2.1009 2.1009
¢ = 0.02%
Significance No Significant |Bignificant

Although the difference between S0 and 40 billion
levels of initial investment is not significant, it can be
still suggested from Table 5.1.2.8. that the profitability

per year increases as the initial investment decreases.
Table 5.1.2.9.

RESULTS OF FAIRED SAMPLES
T - TEST

{Average Life OFf Investment)

S50 — 40 40 - 20 50 ~ 30
{(billions) (hillions) (billions)
Difference (Mean) 0.447 0,123 a.57
Standard Deviation 1.084 0.806 1.004
Standard Error 0,343 0,255 0.318
T-Value 1.304 0.487% 1.795
Degrees 0f Freedom 18 i8 18
2 Tail Probability 2.1009 2.1009 2.1009
¢ = 0.025)
Significance No No No

- 4T -



There is not enough evidence that the average life of
investment is statistically different.-

Table 5.1.2.10.
RESULTS OF FAIRED SAMPLES

T ~ TEST

{(Total Number 0f Investment)

S0 - 40 40 - 30 50 —~ 30
(billions) (billions) (billions)
Difference (Mean) Sl 2.1 7.4
Standard Deviation 2.331 2.780 2.490
Standard Error 0,737 0.879 0.7808
T-Value 7.191 2.389 ?.3596
Degrees OFf Freedom i8 18 18
2 Tail Frobability 2.1009 2.1009 2.1009
( = 0,025
Significance Significant |Bignificant |Significant

It can be suggested from table 5.1.2.10. that average
number of investment increases as the initial level of

investment increases.

S.1.3. Frofitability Index

in Table 5.1.3%.1., the findings about the net present
worth of the firm at the end of the run in terms of

beginning year and other findings are summarized.
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Table S5.1.73.1.

DATA OF FPROFITARILITY INDEX

Initial Investment Level

Randomness : 25 4

Simulation Time : 5 Years 50,000k [ 40,000% [30,000%
1. Average Net Present Worthx 98,380 78,527 87,548

Sample Standard Deviation 10,480.46126,144 - | 13,002

2. ]Average Profitahility/Year 7.684 710,91 %L|19.494 %

Sample Standard Deviation 2.320 Ll 2.827 3.429

3. lAverage Life

0f Investment 10.520 10.748 11.015

Sample Standard Deviation 0.659 0.878 0.837
4. | Average Number Of Investment|(21.6 16.1 12.500
Sample Standard Deviation 1.430 1.197 1.080
Sample Size = 10
The rough investigation of results in Table $.1.3.1.

shows that there
per year as the
 Stability of the

as well.

In Table

is an increasing tendency in profitability
amount of initial investment decreases.

average life of investment can be observed

5.1.3.2., 95.1.3.3., 5.1.3.4., 5.1.3.5 the

results about comparisons regarding the differences caused

by initial investment level are presented.

¥Initial Investment Levels and net Fresent Worth row are

expressed in millions.
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Table S5.1.3.2.

RESULTS OF FAIRED SAMFLES
T - TEST
(Net Fresent Worth)

-850 - 40 40 - IO 30 - X0
(billions)| (billions) (billions)
Difference (Mean) 19,583 - 2,021 10,562
Standard Deviation 28,166.5 29,198.6 16,700.1
Standard Error 8,907 ?,233.4 S,281.1
T-Value : 2.1986 - 0.9746 2.0000
Degrees 0Ff Freedom 18 18 18
2 Tail Probability 2.1009 2.1009 2.1009
= 0,02%)
Significance Significant No No

It can not be suggested from Table S5.1.3.2. that net

present worth of the firm increases as the amount of initial

investment increases.

Table H.1.3.

i

RESULTS OF PAIRED SAMPLES
T - TEST
(Frofitability Fer Year)

50 - 40 40 - 30 50 - 30
(hillions) (hillions) (hillions)
Difference (Mean) - X.226 - 8.584 -11.&63
Standard Deviation X.657 4.444 4.140
Standard Ervor 1.1564 1.405 1.309
T-Value - 2,790 - &.110 - §.883
Degrees O0f Freedom 18 18 18
2 Tail Frobability 2.1009 2.1009 2.1009
( = 0,025)
Significance Significant|Significant |Significant

It can.be suggested from Table 5.1.3.3. that the rate
of return on initial investment decreases as the amount of
initial investment increase. This situation can be an

indication of decreasing capital rationing.




Table 5.1.3.4.

RESULTS OF PAIRED SAMPLES

T - TEST

(Average Life 0f Investment)

{billions)

(billions)

50 — 40 40 - 30 S50 - 30
(thillions) {(billions) (hillions)
Difference (Mean) - Q.25 - Q.27 - 0.495
Standard Deviation 1.086 1.213 1.053%
Standard Error 0.34% 0,784 [ PG ACAA
T-Value - 0,.46864 - 0,696 - 1.48646
Degrees 0f Freedom 18 18 18
2 Tail Probability 2.1009 2.1009 2.1009
( = 0.025)
Significance No No No
It’s seen Ffrom Table S.1.3.4. that there is no
statistically significant change in the average life of
investment when there is a change in the amount of initial
investment.
Table 5.1.3.5.
RESULTS OF PAIRED SAMPLES
T - TEST
{(Total Number Of Investments)
50 - 40 40 -~ 3O 50 ~ 30

{(billions)

Difference {(Mean)
Standard Deviation
Standard Error
T-Value
Degrees O0f Freedom
2 Tail Frobability
{ = 0,025 :
Significance

5.9
1.863
0.3590
F.3526
18
2.1009

Significant

I.6
1.612
0.510
7.061
18
2.1009

Significant

?.1
1.792
0.567
146.058
i8
2.1009

Significant

Table 5.1.3.5. that the

investment

It can be suggested from

number of investments decrease as the initial

decreases.



Table S5.1.4.2.

RESULTS OF PAIRED SAMPLES

T - TEST

{(Net Fresent Worth)

( = 0.02%

Significance

Significant

Significant

50 - 40 40 ~ 20 50— EO

(billions) (billions) (hillions)
Difference (Mean) 26,B0%.8 12,057.1 i8,860.9
Standard Deviation 12,973.7 12,293.9 9,205
Standard Error 4,102.7 x,887.7 2,9210.9
T-Value 65333 3Z.1014 13.35
Degrees 0Of Freedom i8 18 183
2 Tail Probability 2.1009 2.1009 2.1009

Bignificant

It can

be suggested

from

Table 5.1.4.2.

that net

present worth of the firm increases as the amount of initial

investment increases.

Table 5.1.4.3.

RESULTS OF PAIRED SAMFI.ES

T - TEST

(Frofitability Per Year)

50 - 40
{(hillions?

40 - Z0
(hillions)

50 - 30

(billions)

Difference (Msan)
Standard Deviation
Standard Ervror
T-Value
Degrees [Of Freedom
2 Tail Probability
{ = Q.028)
Significance

- 1.813
2.172
0.687

- 2.64

18
2.1009

Significant

- 6.899
2,287
0.717

- Q.5467

18
2.1009

Significant

- 8.4672
1.5998
0.505

-17.1462

18
2.1009

Significant

It can

profitability of initial

be suggested

from

investment per

table 5.1.4.3.

the amount of initial investment increases.
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Table 5.1.4.4.

RESULTS OF FAIRED SAMFLES

T -~ TEST

(Average Life Of Investment)

50 - 40 40 —~ 30 S50 - 30
(billions) (billions) (billions)
Difference (Mean) L I & 0,05 0.028
Standard Deviation 1.200 1.192 1,057
18tandard Errar 0.379 0,377 0,794
T-Value - 0.058 0.137 0.07
Degrees Of Freedom 18 18 18
2 Tail Probability 2.1009 2.1009 2.1009
{ = 0,.025)
Significance No No No
It’s seen from Table %.1.4.4. that there is no
statistically significant change in the average life of
investment when there is a change in the amount of initial
investment.
Table S5.1.4.5.
RESUL.TS OF FAIRED SAMFILES
T - TEST
{Total Number 0f Investment)
S0~ 40 40 - E0 50 - 30
(billions) {hillions) (bhillions)
Difference (Mean) 73 5.? 13.2
Standard Deviation 4,170 H.730 ?.463
Standard Ervror 1.319 1.812 QL7779
T-Value 5.54 32546 146.94
Degrees 0f Freedom 18 18 18
2 Tail Probability 2.1009 2.1009 2.1009
{ = 0,025
Significance Significant|{Significant |Bignificant

It can

number of

investment decrease.

be suggested

from

investments decrease as

Table 5.1.4.5.

the amount

that the

of initial




S5.1.

done for 3

years at

5. Net Fresent Worth

The

o

times. The

change in randomness level and

in the duration of simulation.

present worth and other findings at

first cycle

was a

simulation cycles for present worth criteria

Wa s

simulation of 5

the last was for the

28 %4 randomness level. The second cycle was for the

change

Tables 3.1.5.1., 5.1.9.6., 5.2.9.11. contains the net

each cycle.

Table 5.

1

5-

1.

DATA OF PRESENT WORTH

the end of the run

for

Initial Investment Level

Randomness 2 25 4

Simulation Time ¢ O Years =0, 000X 40, 000% 0,000
1. |Average Net Fresent WorthX 160,894.46)139,881.6]121,040.9

Sample Standard Deviation 12,9215.3% ?,830.6 6,129.8
2. lAverage Frofitability/Year 18.865 % 21.943 L) 27.517 %

Sample Standard Deviation 1.904 1.697 R
Z.|Average Life Df‘Investment 10.665 10.421 1043

Sample Standard Deviation 0.866 d.é?ﬂ 0.651
4. |Average Number 0f Investment|20.7 18.7 11.0

Sample Standard Deviation 1.57 1.676 1.491

Sample Size = 10

¥Initial Investment Levels and Net Fresent Worth row are

expressed in millions of TRL.
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The rough

H5e1.5.1. shows that the

investments and the
profitability per vear as

increases still continues

In Table 5.1.5.2.,

results about comparisons

by the initial investment

investigation of

net present worth

the

increasing tendency

results in  Table
of number of
and the decrease of

the amount of initial investment

like Table 5.1.4.1.

Se10G.030, 5.1.9.4., 5.1.5.5.  the
regarding the differences caused

are presented.

Table 5.1.5.2

7
e

RESULTS OF PAIRED SAMFLES

T - TEST

{Net Fresent Worth)

50 - 40
{(hillions)

40 - IO
(hillions)

50—~ X0
(bhillions)

Difference (Mean)
Standard Deviation
Standard Error
T-Value
Degrees OFf Freedom
2 Tail Probability
( = 0,025)
Significance

21,013 18,840.7 39,853.7
16,214.7 11,585.1 14,296.1
5,127.5 3,663.5 4,520.8
4.098 5. 143 8.816
18 18 18
2.1009 2.1009 2.1009

Significant

Qignificant

Significant

It can

be suggested

from

table $5.1.5.2.

that the

present worth of the firm increases as the amount of initial

investment increases.




Table S5.1.5.7%.

RESULTS OF PAIRED SAMFLES

T - TEST

(Frofitability Fer Year)

S50 - 40
{(billions)

40 - 30
(hbillions)

S0 - IO

(hillions)

Difference (Mean)

Standard Deviation

Standard Error

T-Value

Degrees 0f Freedom

2 Tail Frobability
{( = 0,029

Significance

- X.078
2.55
0.807

- 3.816

18
2.1009

Significant

- 5.974
2.151
0.680

- 8.194

18
2.1009

Significant

B8.632
2.7318
0.733
-11.804
18
2.1009

Significant

It can  be suggested from Table 5.1.5.3. that the
profitability of initial investment per year decreases as
the amount aof initial investment increases.

Table S.1.59.3. and 5.1.5.2 together forms a sort of
indication about capital rationing and high rate of returns
when the amount of initial investment is low.

Table 5.1.%5.4.
RESULTS OF FAIRED SAMFLES
T - TEST
(Average Life O0f Investment)
S50 - 40 40 — Z0 S50 -~ 30
(hillions) (hillions) (hillions)
Difference (Mean) 0.244 0.061 0.305
Standard Deviation 1.109 Q.??O %.geﬁ
Standard Error 0,551 0. 300 0.343
T-Value 0,696 0.207% 0,890
Degrees 0f Freedom 18 18 18
2 Tail Frobability T 24,1009 2.1009 2.1009
( = 0,025
Significance No No No




It’s clearly seen from Table 5.1.5.4. that there is
no statistically significant change in the average life of

investment when there is an increase or decrease in the

amount of initial investment.

Table 5.1.5.5.

RESULTS OF FAIRED SAMFLES
T - TEST v
{Total Number 0Ff Investment)

S50 -~ 40 40 - 3Z0 50 - 30
(billions) (hillions) thillions)
Difference (Mean) 2.0 7.7 ?.7
Standard Deviation 2.267 2.21% 2.165
Standard Error 0.717 Q.700 0.685
T-Value 2.789 11.000 14,167
Degrees OFf Freedom 18 18 16
2 Tail Probability 2.1009 2.1009 2.100%9
(¢ = 0,025)

Significance - Significant |Bignificant |Bignificant

It can be suggested from Table 5.1.5.5. that the
number of investments decrease when the amount of initial

investment inNcreases.



Table 5.1.5.6.

DATA OF FRESENT WORTH

Randomness . =0y Initial Investment Level
Simulation Time : 5 Years S90,000% 40,000k | 30,000x%
1. |Average Net Fresent Worthk 3,524.3151,846.2142,758.6
Sample Standard Deviation ?,865.6(|12,787.5117,312.4
2. |Average Profitability/Year 0L.103 %Ll 1.8509 4| F.403 %
Sample Standard Deviation 1.724 1.040 1.922
Z.|Average Life O0Ff Investment 11.215 10,352 10,206
Sample Standard Deviation 0.754 | 0.835 0.984
4. lAverage Number 0f Investment|21.8 17.4 15.32
Sample Standard Deviation 1.776 2.147 1.487

Sample Bize = 10

The rough investigation of Table 5.1.5.6 shows that
there is an increasing tendency in present worth and average
number of investment and decreasing tendency isg
profitability per year as the initial investment level

LACreases.

In Tables S.1.9.7., 5.1.9.8, 5.1.5.9., 5.1.5.10., the
results about comparisons regarding the differences caused

by the initial investment are presented.

¥Initial Investment Levels and Net Fresent Worth row are

expressed in millions of TRL.




Table 5.1.5.7

RESULTS OF FAIRED SQMPLES

T - TEST

{(Net Present Worth)

S0 - 40 40 - X0 50 - 30
(billions) (billions) (billions)
Difference (Mean) 11,678.1 2,087.6 20,765.7
Standard Deviation 12,787.5 21,523.0 19,926.1
Standard Error 4,04%.8 6,806.2 bH,301.2
T~-Value 2.888 1,335 T.296
Degrees 0Of Freedom 18 18 18
2 Tail Frobability 2.1009 2.1009 2.1009
¢ = 0.025)
Significance Significant No Significant

Although there is
the firm

level of initial investment it

present worth of

S.1.5.7. that

worth when initial

there is

no significant

a significant

in 40 billions and

can be suggested from

investment level increases.

- Table 5.1.5.8.

RESULTS OF PAIRED SAMPLES

T - TEST

(Frofitability Fer Year)

increase in

difference in the

0 billions
Table

present

S0 - 40
(billions)

40 - 30O
(hillions)

50~ FQ

(billions)

( = 0.025)
Significance

Significant

Difference {(Mean) - 1.4064 - 1.894 - R.A
Standard Deviation 1.916 2.189 2.982
Standard Error 0.606 Q.691 0.816
T-Value - 2.32 - 2.74 - 4,04
Degrees 0Of Freedom 18 18 18

2 Tail Probability 2.1009 2.1009 2.1009

Significant

Significant

It can be

suggested

from

table

5.1.5.8.

that

profitability per year decreases as the initial investment

level increases.
- GO -




Table 5.1.5.9.

RESULTS OF PAIRED SAMFLES

T - TEST

(Average Life 0f Investment)

S0 - 40 40 ~ 3Z0 50 - Z0
(billions)| (hillions)| (billions)
Difference (Mean) 0.863 0.144 1.049
Standard Deviation 1.125 1.291 1.240
Standard Error 0.7354 0.408 0,392
T-Value 2.42% 0.358 2.727
Degrees O0f Freedom 18 18 i8
2 Tail Probability 2.1009 2.1009 2.1009
( = 0.025) ,
Significance Significant No Significant

The significant difference in the average life of
investment is suggested to occw because of the high
randomness factor introduced in the run.

Table 5.2.9.10.
RESULTS OF FAIRED SAMPLES
T - TEST
(Total Number 0Ff Investment)
50 - 40 40 - FT0 S0 -~ 30
{hillions) (billions) (hillions)
Difference (Mean) 4.4 2.1 6.?
Standard Deviation 2.784 2.612 ?.a}b
Standard Error 0.881 0.826 QU732
T-Value 4,993 2.543% 8.874
Degrees O0f Freedom 18 18 18
2 Tail Frobability 2.1009 21009 2.1009
( = 0.025) _ o
Significance Significant|Significant |Significant

It can be suggested from Table 5.2.5.10.

number of

level increase.

investments increase

as the

initial

that averaqge

investment




Table S.1.5.

11.

DATA OF FRESENT WORTH

Randomness R Initial Investment Level

Simulation Time : 10 Years S50, 000x% 40 ,000% F0, 000K
1. |Average Net Present Worthx 80,173,001 57,328.5] 42,579.6

Sample Standard Deviation Z2,499.2| 10,023.7 7,671.4
2. Average Frofitability/Year Z.46 % 2.06 % Z.48 %

Sample Standard Deviation 1.913 1.728 2.051
Z.|Average Life OFf Investment 10.676 10.784 10.272

Sample Standard Deviation 0.595 0.728 0,560
4. |Average Number O0Ff Investment] 26.73 0.7 25.8

Sample Standard Deviation 1.711 1.524 2.70%

Sample Size

The rough investigation of

= 10

Table 5.1.5.11.

there is an increasing tendency in present worth and

shows that

number

of investment as the amount of initial investment increases.

In Table S5.1.%.12., 5.1.5.

the results about comparisons

caused by the initial

13.,

egarding

5.1.5.14.,

the

investment are presented.

5.1.5.15.

differences

¥Initial Investmen- Levels and Net Fresent Worth row are

expressed in millions of TRL.
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Table S5.1.5.12.

RESULTS OF PAIRED SAMFLES

T - TEST

(Net Present Worth)

S50 - 40 40 ~ ZO 50 - 30
(billions) (billions) tbillions)
Difference (Mean) 22,844.5 14,748.9 37,39%.4
Standard Deviation 16,813.8 12,622.4 15,526.7
Standard Error 5,317 3.991.6 4,210.0
T-Value 4.30 I.70 7 .66
Degrees O0Ff Freedom 18 18 18
2 Tail Probability 2.1009 2.1009 2.1009
¢ = 0,025
Significance Significant|Significant |Significant

It can be suggested from Table 5.1.%.12. that the
present worth of the firm increases as the initial
investment amount increases.

Table S.1.5.13.
RESULTS OF PAIRED SAMPLES
T - TEST
(Frofitability Per Year)
S0 -~ 40 40 ~ Z0 50 ~ 30
(billions) (hillions) (billions)
Difference (Mean) 1.40 - 1.42 - D.Q@
Standard Deviation 2.578 2.682 ?.805
Standard Error 0.815 0.848 0.887
T-Value 1.718 - 1.674 - 0,023
Degrees (Of Freedom 18 18 18
2 Tail Probability 2.1009 2.1009 2.1009
( = 0,025
Significance No No No

It can be suggested from Table S5.1.5.13. that there

is no significant increase in profitability as the amount of

initial investment increaﬁes.

“r
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Table S.1.5.14.

RESULTS OF FAIRED SAMFLES

T - TEST

(Average Life Of Investment)

30 - 40 40 - 30 S0 - 30
(thillions) (bhillions) | (billions)
Difference (Mean) - 0.108 0.517 0.404
Standard Deviation 0.240 0.9218 0.817
Standard Error 0,297 . 0.2%0 0.258
T-Valuea - 0,343 1.763 1.5963
Degrees O0f Freedom ig 18 18
2 Tail Probability 2.1009 2.1009 2.1009
s 0 = 0.025)
Significance No No No

It can be suggested from Table 9.1.5.14. that there

is no significant change in the average life of investment

as the amount of initial investment increases.

Table 5.1.5.15,

RESULTS OF PAIRED SAMFLES

T - TEST

{Total Number 0OFf Investment)

50 —~ 40
(billions)

40 ~ AD
(billions)

50~ 30

(billions)

Difference (Mean)

Standard Deviation

Standard Error

T-Value

Degrees OFf Freedom

2 Tail FProbability
( = 0,025)

Significance

S.b
2.29
0.724
7.729
18
2.1009

Significant

4.9
EZa10
0.981
4,994
18
2.1009

Significant

10.5
X.199
1.011

10,379

18
2.1009

Significant

It can be suggested Ffrom Table S5.1.35.13. that the

number of investments increases as the amount of initial

investment increases.
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Ranking Criteria Under Each Initial Investment Level

In this section findings about the comparison of net

present worths, rate of return, average life of investment

and total number of investments occurred by wsing each
capital investment ranking criteria in each initial
investment level are presented Farameters for these cycles

were 25 %4 randomness level and simulation time of 5 vyears.

S5.2.1. Net Present Worth

In Table 5.2.1.1. the findings about the comparisons
regarding the effect of using present worth or future worth
in making capital investment decisions are presented.

Table 5.2.1.1.

NET FRESENT WORTH VS FUTURE WORTH

50 ~ 90 40 - 40 Z0 - Z0
(hillions) (hillions) (billions)

Net Fresent Worth

Difference (Mean) - - 2,440.2 3,350.6 - Z.433
T-Value - 0.523 0.724 1.342
Signiticance No No No

Profitability Per Y.

Difference (Mean) - 0.689 0.576 - 0.711
T-Value - 1004 0713 - 1.25
Significance Mo No No

Average Life ) R i
Difference (Mean) = 0,002 =~ 0.268 - 0.279

T-Value - 0,005 - 0.799 - 0.804
Significance No No Nea

Average Investment

Difference (Mean) - 1.0 - ﬁ-% - 3.5ﬂn
T-Value - 1,243 RAA .82
Significance No | Yes Yes

Sample Size = 10

0.025, 18 D.0O.F.

2 Tail Probability = 2.1009,

_..65...
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It can be suggested from Table 5.7.1.1. that there is

no statistical evidence that use of present worth method or

future method in capital investment decision differs. They

have almost the same effect on present worth of the firm and
profitability received from investing.y

As enpected, there is no significant difference in
the average life of investments which is caused by the

uniform distribution of life of investment.

The only significant difference observed occuwrs in
the average number of investment. Futuwre worth method seems
to invest less than present worth method. This situation is-
an indication of the amount of investment per project.
Future worth method can be said to be biased for projects

with higher initial investment costs.

It Table 5.2.1.2. the findings about the comparisons
regarding the effect of using present worth or profitability
index in making capital investment decisions are presented.

3

[y
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Table S.2.1.2.

NET FPRESENT WORTH VS PROFITARILITY INDEX

S0 - 50 40 - 40 0 - 30
{(hillions) (billions) (thillions)

Net Present Worth

Difference (Mean) 62,514.6 61,354.6 33,492.9
T-Value 11.9 bH.9 7.4
Significance Yes Yo Yes

Profitability Per Y.

Difference (Mean) 11.181 11.033 8.027
T-Value 11.781 10.581 b.207
Significance Yes Yes Yes

—

Average Life

Difference (Mean) 0.149 0,327 Q.015
T-Value 0.426 0.873% 0.045
Significance No No No

Average Investment

Difference (Mean) - 0,9 2.6 - 1.5
T-Value - 134 4,06 - 2.976
Significance Mo Yes Yes
Sample Size = 10
2 Tail Frobability = 2.1009, = 0,025, i8 D.0O.F.

It can be sugoested from Table 35.2.1..2. that there is
a difference in the profitability and present worth of the
firm at the end of a given time period if present worth
method and profitability index are used. Fresent worth
method seems to be significantly better than profitability
index.

Az seen in S5.2.1.2., there is 'no difference in the

average life of investments.

There is a significant difference in the number of

investments.

In =0 billions level more investments were made in
profitability index than present worth. In 40 billions level

present worth seems to invest more.



In Table %.2.1.3. the findings about the comparisons

regarding the effect of using present worth or payback

period in making capital investment decisions are presented.

Table 5.2.1.3.

NET FRESENT WORTH VS PAYBACK FERIOD

L

50 - 50 40 —~ 40 Z0 - 30
»(hillions) (billions) (thillions)

Net PFresent Worth

Difference (Mean) 31,762.7 27,127.2 IF9,900.2
T-Value 5elb7 7.018 B.479
Significance Yeg Yegs Yes

Profitability FPer Y.

Difference (Mean) S.163 5.132 10,075
T-Value 4.978 7.155 7.621
Significance Yes Yes Yes

Average Life

Difference (Mean) 0.288 - .17 - 0,286
T-Value 0.798 - 0.414 - 0.861
Significance No No N

Average Investment

Difference (Mean) - 0.7 Q0.0 - h.b
T-Value - 1,042 0.0 - F.190
Significance No No Yes

Sample Size = 10

2 Tail Frobability = 2.1009, = 0,025, 18 D.O.F.

It can be suggested from Table 5.2.1.%. that there is
a significant difference in the profitability and present
worth of the firm at the end of a givén period if present
worth method and payback period are used. Fresent worth

method seems to be significantly better than payback period.

As seen in Table 5.2.1.3. there is no difference in

the average life of investments.




In Table 5.2.1.4. the findings about the comparisons

regarding the effect of using present worth or random

selection in making capital investment decisions are

presented.

Table S5.2.1.4.

NET FRESENT WORTH VS RANDOM SELECTION

50 -~ 50 40 — 40 I0 ~ 30
{(hillions) (billions) (billions)

Net Present Worth

Difference (Mean) 84,197.6 65,2063 G3,670.1
T-Value 14.780 15.487 15933
Significance Yes Yes Yes

Frotitability Fer Y.

Difference (Mean) 16.018 14,44 14,229
T-Value 15.687 14,92 13.845
Significance Yes Yes Yes

Average Life

Difference (Mean) - 0.004 0.018 - 0.172
T-Values - 0. 005 .05 - .44%9
Significance No No No
Average Investment
Difference (Mean) - 1.2 - 0.8 - &l
T—-Value - 1.979 - 1.29 - 8.72
Significance Mo No Yes
Sample Size = 10
2 Tail Frobability = 2.1009, = 0.025, 18 D.OWF.

1t can be sugoested from Table 5.2.1.4. that there is
a significant difference in the profitability and present
worth of the firm at the end of a given time period if
present worth method and random selection are used. Fresent
worth method is significantly better than random selection

method.




As seen in Table 5.2.1.4. there is no difference in

the average life of investments.

FPresent Worth method seems to he superior to other

capital investment ranking criteria in all level of

investment except Future Worth method.

initial
There is no enough
evidence that Fresent Worth and Future Worth Methods differ.

2
<

S5.2.2. Future Worth

In Table 5.2.2.1. the findings about the comparisons
regarding the effect of using future worth or profitability
index in making capital investment decisions.

Table 5.2.2.1.

FUTURE WORTH V& FROFITARILITY INDEX

50 - 50 40 - 40 20 - E0
{(hbillions) (hillions) (hillions)

Net Fresent Worth

Difference (Mean) 64,953 58,004 36,926
T-Value 16.204 6H.481 8.197
Significance Yes Yes Yes

FProfitability Per Y.

Difference (Mean) 11.87 10.457 8.732
T-Value 14.782 9.691 7.589
Significance Yes Yes Yes

Average Life

Difference (Mean) 0.147 - 0.059 - 0.374
T-Value 0424 - 1.547 - 0.979
Significance’ No No No

Average Investment

Difference (Mean) 0.1 - 1.7 - 4,0
T-Value 0.128 - 1.397 - 7.04646
Significance No Nc Yes

Sample Size = 10

s Tail Frobability = 2.1009, = 0.025, 18 D.0O.F.
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It can be suggested from Table 5.2.2.1. that there is

a significant difference in profitability per year and
present worth of the firm at the end

Future Worth and Profitability
Futuwre Worth method is

of a given period if
Index methods are used.

significantly better than
profitability index.

As seen  in Table 5.2.2.1. there is no significant

difference in average life of investments.

Table 5.2.2.2. the findings about the comparisons
regarding the effect of using Future Worth or Fayback Period
in making capital investment decisions.

Table 5.2.2.2.

FUTURE WORTH VS FPAYEBACEKE FERIOD

50 — 50O 40 - 40 J0 - 20
(billions) (billions) (billions)

Net Fresent Worth

Difference (Mean) E24,202.9 23,776,646 47,3332
T-Value bH.682 S.743 9.509
Significance Yes Yes Yes

Profitability Fer Y.

Difference (Mean) 5.852 4,556 10.784
T-Value H.461 5.92% 219
Significance Yes Yesg Yes

Average Life

Difference (Mean) 0.290 0.098 - 0.007
T-Value Q.790 0.228 - 0.018
Significance No " No No

Average Investment

Difference (Mean) 0.3 - 4,3 - 9.1
T-Value 0.385 - F.347 -12.881
Significance No Yes Yes

Sample Size = 10
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It can be suggested from Table 5.2.2.7. that there is
a significant difference in the

profitability and present
worth of the firm at the

end of a given period if future

worth and payback period methods are used. Future worth

method is significantly better than payback period.

2
P ]

As seen in Table 5S.2.2.2. there is no significant

difference in average life of investments.

Average number of investments made by future worth
method is significantly less than the payback period method
which shows that futwre worth method is biased to higher

initial investment costs and suffer more from capital

rationing.

In Table $.2.2.%. the findings about the comparisons
regarding the effect of using futwe worth or random

selection in making capital investment decisions.



Table 5.2.2.3

FUTURE WORTH VS RANDOM SELECTION

50 ~ 50 40 —~ 40 =0 - 30
(billions) (billions) (hillions)

Net Fresent Worth

Difference (Mean) B&6,637.8 61,855.7 S57,103.1
T-Value 23.809 14,0465 17.725
Significance Yes Yes Yes

Frofitability Per Y.

Difference (Mean) 16.707 13.867 14.978
T-Value 18.827 13.772 14.756
Significance Yes Yes Yes

Average Life

Difference (Mean) - 0,002 0.286 0.107
T-Value - 0,005 0.745 0.251
Significance No No No

Average Investment

Difference (Mean) - 0.2 - 5.1 - B.6
T-Val ue - 0.276 - 4,228 -12.385
Significance No No Yes
Sample Bize = 10
2 Tail Frobability = 2.1009, = Q.025, 18 D.0O.F.

1t can be suggested from Table 5.2.2.7%. that there is
a significant difference in the profitability per year and
present worth of the firm at the end of a given period if
future worth and random selection methods are used. Future
worth method is significantly better than random selection.

As seen in Table 5.2.2.%. there is no significant

difference in the average life of investments.



Average number of investments made by futuwre worth
method is significantly less than random selection method
supporting the analysis of Table 9.2.2.1. and 5.2.2.2.

Future Worth method seems +to be superior to other

capital investment ranking criteria except present worth

method in all levels of initial investment.

5.2.53. Frofitability Index

In Table 35.2.3.1. the findings about the comparison
regarding the sffect of using profitability index or payback
period in making capital investment decisions.

Table 5.2.3.1.

FROFITARBILITY INDEX VS PAYRACE FERIOD

50 ~ 50 40 —~ 440 J0 - 30
(billions)| (billions)| (billions)

Net Present Worth

Difference (Mean) ~50,751.9 -34,227 6,407 .3
T—-Value - 5.428 - Z.989 1.094
Significance Yes Yesg No

FProfitability Fer Y.

Difference (Mean) - 6H.018 - 5.901 2.052
T-Value . - 5.378 - &.601 1.266
Significance Yes Yes No

Average Life

Difference (Mean) - 0,228 0.157 0.3469
T-Value ~ 0.735 0,353 0.99%
Significance No No No

Average Investment

Difference (Mean) 0.2 - b - 5.1
T-Value 0313 - 3.852 - 7.964
Significance No Yes Yes
Sample Size = 10
2 Tail Probability = 2.1009, = 0.025, 18 D.O.F.
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It can be suggested from Table 5.2.3.1. that there is
a significant difference in the profitability and present
worth of the firm at the end of & given period for the
investment levels of 50 billions and 40 billions if payback
périod and profitability index methods are compared. The
payback period method is significantly better than
profitability index.

As seen in Table 5S5.2.3.1. there is no significant

difference in the average life of investments.

Average number of investments made with profitability
index criteria is less than payback period method because of
the bias of payback period model to the lowsr initial cost

investments.

In Table 5.2.3.2. the +findings about the comparison
regarding the effect of using profitability index or random
selection in making captital investment decision are

presented.,



Table 5.2.3.2.

FROFITARILITY INDEX VS RANDOM SBELECTION

g0 - 5O 40 - 490 20— Z0
(hillions) (billions)| (billions)

Net Present Worth

Difference {(Mean) 21,4683 x,891.7 20,177.2
T-Value 4.917% 0.442 4,077
Significance Yes No Yes

Profitability Per Y.

Difference (Mean) 4.837 , T.407 6.206
T-Value 4.382 2.831 4,227
Significance Yes Yes Yes
Average Life
Difference (Mesan) - 0.149 0,345 0.48%
T-Value ~ 0.4FE 0.863 1.158
Significance No No Mo
Average Investment
Difference (Mean) - 0.3 - 3.4 - 4.4
T-Value - 0.526 - bHabb? - 7.336
Significance No Yes Yes
Sample Size = 10
2 Tail Frobability = 2.1009, = 0,025, 18 D.0O.F.

It can be suggested from Table 5.2.3.2. that there is
a significant difference in the profitability and present
worth of the Firm at the end of a given period if
profitability index and random selection are compared.
Frofitability index is significantly better than Random
Selection.

s seen in Table S$.2.3.2. there 1is no significant

difference in the average life of investments.
As the result of the analysis above 1t seems that
profitability index method is only superior to random

selection method.
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5.2.4. Fayback Period

In Table 5.2.4.1. the Ffindings about the comparison

regarding the effect

using payback

period

or  random

selection method in making capital investment decisions.

FAYRACK FERIOD VS8 RANDOM SELECTION

Table S.2.4.1.

SO - 50 40 — 40 IO~ 30
(hillions) (bhillions) (billions)
Net Fresent Worth
Difference {(Mean) 52,434.9 38,079.1 F.T74F.9
T-Value 9.46%56 10,607 2.756
Significance Yes Yes Yes
Profitability Fer Y.
Difference (Mean) 10.855 7.308 4,154
T-Value 2.19% 9.949 2.6592
Significance Yes Yes Yas
Average Life
Difference (Mean) 0,292 0.188 0.114
T-Value 0.752 0.417 0.274
Significance No No No
Average Investment
Difference (Mean) 0.5 0.8 0.5
T-Value 0.876 222 0.622
Significance No No N
Sample Size = 10
2 Tail Frobability = 22,1009, = 0,025 18 D.OWF.

It can be suggested from Table 3.2.4.1.

a significént difference

worth of the firm at

in the

the end of a

that there ig
profitability and

present

given period of time if

payback period and profitability index are compared. Fayback

period is significantly better than random selection.
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As seen in Table 5.2.4.1. there is no significant

difference in the average life of investments.

As a whole result of the analysis in this section,
the points below can be suggested for capital investment

decisions under uncertain inflation.

-~ The ranking criteria to be applied can be ranked

from better to worse as follows

. Present Worth, Future Worth.
. Fayback Feriod
» Frofitability Index

. Randqm Selection

- Future Worth method is biased +to high first cost

projects.

- Payback period method is biased to low first cost

projects.

- Change in the amount of initial investment does not

atfect the ranking of ranking criteria.

S.3. Findings Regardinag The Effects OFf Change In Randomness

Level

In this section findings about the comparison of net
present worths, rate of retwn, average life and total
number of investments occuwrred by using present worth and
payback period criteria under a péfametric change of

randomness level from 25 % to 30 % are presented.

In Table 5.3.1.1. the findings about the comparison
regarding the effect of change in randomness level by using

present worth criteria are presented.
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Table 5.3.1.1.

FRESENT WORTH VS FRESENT WORTH

(25 %) (50 %)

o0 - 50 40 - 40 20 - 30
(billions) | (billions)| (billions)

Net Fresent Worth

Difference (Mean) P7,EZ70.3 88,ﬁ35.4 78,282.3%
T-Value 18.95 17.26 13,479
Significance Yes Yes Yes

Profitability Per Y.

Difference (Mean) 18.742 20.434 24.114
T-Value 26H.954 26.712 Z2.689
Significance Yes Yeag Yes

Average Life

Difference (Mean) - 0,55 0.069 0.154
T-Value - 1.51 0,201 0.413
Significance No N Mo

Average Investment

Difference (Mean) - 1.1 1.3 - 4,3
T-Value - 1.656 1.5923 - 6.457
Significance No No Yes
Sample Size = 10
2 Tail Probability = 2.1009, = 0,025, i8 D.0O.F.

It can be sugoested from Table $.3%.1.1. that present
worth method which was applied with a higher randomness

level is significantly worse than present worth method with

lower randomness level.

This result is interesting in the sense that although
present worth method operates well in certainty it is  very
sensitive to uwuncertainty both of the evaluation criteria
namely profitability and net present worth of firm are

affected significantly from the increase in uncertainty.
In Table S.3.1.2. +Findings about the comparison

regarding payback period methods under different levels of

randomness.
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Table 5.3.1.2.

FAYBACK PERIOD VS PAYBACK PERIOD

(25 %) ' (50 %)

S0 ~ 50 40 ~ 40 F0 - 30
(billions) (billions) (billions)

Net Present Worth

Difference (Mean) 88,420 79,976.6 54,247
T-Value 14.683 27 .909 13.012
Significance Yes Yes Yes

Profitability Per Y.

Difference {(Mean) 22.28 23.58541 22.002
T-Value 18.50 26.62 16.77
Significance Yes Yes Yes

Average Lite

Difference (Mean) - 0.408 Q.16Z 0,341
T-Value - 1.12% 0.405 1.123
Significance No No No

Average Investment

Difference (Mean) - 0.1 2.5 2.5
T-Value - 0.158 E.07 4,130
Significance No Yes Yes

Sample Size = 10

2 Tail Probability = 2.1009, = 0,025, i8 D.O.F.

It can be suggested from Table 5.3.1.2. that payback
period method which was applied with a higher randomness
level is significantly worse than payback period method with

1l ower randomness level.

FBoth of the evaluation criteria namely profitability
and present worth of the firm are affected significantly

from the increase in uncertainty.

The second part that is affected is the average
number of investment. Fayback period method performing under
less uncertain environment invested significantly more than

the one that performs under higher uncertainty level.
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In Table §.%.1.3. the findings about the comparison
of present worth and payback period are presented for the
changed level of randomness.

Table 5.3.1.3.

FRESENT WORTH VS5 PAYERACE FERIOD
(50 %) (50 74

80 - 50 40 ~ 40 20~ A0
(billions) (billions) {(billions)

' Net Present Worth

Difference {(Mean) 22,812.2 19,0468.4 15,864.4
T-Value S.981 4,342 2.719
Significance Yes Yes Yes

Profitability Per Y.

Difference (Mean) 8.683 8.239 7263
T-Value 7.8946 10,11 11.07
Significance Yes Yegs Yes

Average Life

Difference (Mean) Q.45 - 0,074 - 0,099
T-Value 1.176 - 0,229 - 0.285
Significance N No N

Average Investment

Difference {Mean) 0.3 1.2 1.2
T-Value 0.420 1.334 1.493%
Significance No No No

Sample Size = 10

~y

2 Tail Frobability = 2.1009, = 0,025, 18 D.O.F.

It can be suggested from Table 5.3.1.3. that although
present worth method does not perform as well as it performs
in more certain environments, still it is significantly
superior to payback period both in present worth and

profitability per vear criteria.
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Both of the criteria seems to invest the same number

when average number of investment row is investigated.

As a Ffinal result, it can be suggested that the
increase of uncertainty decreases the efficiency of

conventional investment ranking criteria.

5.4, Findinags Reonarding the Effects 0f Change In Simulation

In this section the findings about the comparison of
net present worths, rate of returns, average lives and total
.number of investments occurred by using present worth
criterion under a parametric change of simulation time from

o9 years to 10 years are presented.

In Table %.4.1.1. the findings about the comparison
regarding the change in simulation time are presented for

only present worth criterion.



Table S5.4.1.1.

FRESENT WORTH VS8 FRESENT WORTH
(3 YEARS) (10 YEARS)

50 - 50 40 ~ 40 O - EO
(hillions) (billions) (billions)

Net Fresent Worth

Difference (Mean) 1 BO,721.6 82,55%.1 78,461.%
T-Value 13,646 18.594 , 25,267
Bignificance Yes Yes Yes

Frofitability Per Y.

Difference (Mean) 15.405 12.883 24 . QF7
T-Value 18.049 25.961 F1.151
Significance Yes Yos Yes

Average Life

Difference (Mean) - 0.011 - 0.363 £.088
T-Value - O, 0F% - 1.147% 0.E524
Significance No No No

Average Investment

Difference (Mean) -15.4 -12.0 -14.8
T-Value ' -21.24 ~14.9272 ~15.141
Significance Yes Yes Yes

Sample Size = 10

”~y

2 Tail Frobability = 2.100%9, = Q.025, 18 D.0O.F.

It can be suggested from Table S5.4.1.1. that although
present worth method does not perform in the long run  under

uncertain inflation, it can still be used.

Increasing the number of years simulated increases
the uncertainty which in  turn reduces the effectiveness of

present worth.

I+ the number of investments for each run are
analyzed, there is a significant increase in number of

investment in all levels of initial investment.



VI. CONCLUSIONS AND IMPLICATIONS

éd.1. Conclusions

In the research reported here, the effectiveness of
five different capital budgeting ranking criteria under
uncertain inflation were investigated by a computér
simulation model. Capital budgeting ranking criteria were
tested under three levels of initial investment with a given
uncertainty range, changing uncertainty range and changing
time of simulation. Five different types of investment data
which were the result of a preliminary research in the

feasibility reports of Tirkiye S8Sinai Kalkinma Bankasi A.S.

were used.

Investment alternatives were generated according to
the models of the parameters at a given randomness level.
The cash Fflows of the investment alternatives were not
analyred in isolation, instead the expenses namely raw
material, operating, selling, personnel and other expenses
and income namely, sales, receivables, collections and
wal vage value were generated to form the net cash flows.
Cash flows were analyzed and evaluated according to each
criterion to make investment decisions and at the end of the
simulation run  the value of the firm was evaluated to

analyze the differences of the ranking criteria.

The analysis of literature reveals that the analysis
of the effectiveness of capital budgeting ranking criteria
with a computer simulation model are rare. Among these,
Smith and White [19846]1 may be mentioned even though their
study does not incorporate certain or uncertain inflation.
The logic of ‘the gsimulation program of Smith and White
(1986) was taken as the basis at the very beginning of the
research and a computer simulation model with a similar

logic which incorporates inflation was developed.
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The conclusions to be made as a result of the
application of 'the model will follow the findings regarding

effectiveness of ranking criteria under uncertain inflation.

It is observed in this study that the increase in the
amount of initial investment increases the present worth of
the firm which ever type of capital budgeting ranking

criteria is used in making the decision of investment except

the random selection method.

Another observation in this stage is that the
increase in the amount of initial investment decreases the

profitability per vyear.

At this point, an important factor in capital
investment decision comes out. It is obvious from the above
result that even though under uncertain inflation, capital
rationing is an important factor that effects the Ffirm's

investment decisions.

fAs the amount of initial investment increagses, the
firms begin to feel free about using the funds which in turn

decreases or vanishes capital rationing.

Average life of investments are observed not to be
changing as the amount of initial investment increases. This
was an expected result at the beginning of the research
because of the distribution of investment life which is a

uniform distribution.

The findings regarding the number of investments
reveals that, it increases as the amount of initial

investment increases which conforms the general expectation.



When the all of the ranking criteria are compared to
each other, it becomes clear that in general methods that
apply time value of money perform better than the approaches
that does not apply time value of money and as it was

expected, all of the methods are better than random
selection technique.

The effectiveness of ranking criteria under uncertain

inflation is observed to be as follows:

- Present Worth, Future Worth.
- Payback Period.
-~ Frofitability Index.

- Random Selection.

This ranking becomes surprising enough when the
ranking concluded by Smith and White [19861. According to
their study without inflation at all, payback period ranks
8th out of 10 capital investment ranking criteria which i
behind profitability index. According to their study,

profitability index performs better than present worth,

also.

Interestingly enough, the conclusion reached about
the effectiveness of capital investment ranking criteria
under uncertain inflation conforms the first proposition of
Nelson [19761 knowing that pavback period is biased to low

first cost investments.

It is also an important finding that the number of
investments made by using payback period is significantly
more than other criteria especially at the lowest amount of
initial investment level where the tapital rationing is
high.

Another topic covered by this study was testing the

changes in the simulation parameters.

The change, namely the increase in randomness level
was applied for present worth and payback period criteria
for all levels of initial investment.

EOR ¥



Where the comparison of two findings of present worth
under different levels of randomness are concerned, it is
observed that present worth method performs better under
less uncertain environment and the bias  of present worth

increases as the randomness increases.

The observation regarding the cmmparison between two
payback methods under different levels of randomness reveals

that payback period performs better under less uwncertain

environment.

For both of the methods no significant difference in

average life of investment and number of investments was

aobserved.

The comparison of present worth and payback period
under higher randomness level the ranking of criteria does
not change. Fresent worth performs better but the number of
investment made with payback period is still significantly
higher than present worth for lower amounts of initial

investment.

The second test Ffor the change of a simulation
parameter was increasing the time of simulation for all

initial investment levels of present worth.
The comparison of two present worth findings reveal

that present worth performs better in the short run than the

long run under uncertain inflation.

6.2, Implications For Further Studies

In this study only five of the capital investment
ranking criteria were analyzed and evaluated according to

the simulation model prepared before.
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The simulation model used can be developed and

designed to test the other criteria which was not included
in this study.

One other point is the project divisibility. It is
possible to design a model which permits project

divisibility according to the needs that may arise.

Instead of eqgual lives of investment for each
different type of project, the model can be revised to
generate alternatives with unequal lite and those

alternatives can be svaluated according to the replacement

needs.

One of the important findings of this study is the
decrease in efficiency of present worth and payback methods
when there is an increase in uncertainty. In order to
analyze and understand this fact, it is possible to carry a

mort of sensitivity analysis with different investment

ranking criteria.

ﬁnuther important Ffinding of this study was the
decrease in the efficiency of present worth method when the
simulation time 1is increased. It is possible for this
subject to carry a sensitivity analysis about for how long
the capital investment criteria can be used without biasing

the real net value of the project.

It is also possible to investigate about capital
rationing and the first costs of investment which was not
included in the study. Including first cost of investment
will bring a broader view to the subject of bias introduced
by using different capital investment ranking criteria under

uncertain inflation.
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Another possible investigation may occar if the
model is revised according to bbrrowing and lending
criteria. In this way the real impact of external capital

rationing on capital budgeting under uncertain inflation may

be observed.

b.3. Implications For Manaogers

It is observed in this study that among the five
capital investment ranking techniques tested under uncertain
inflation with a computer simulation model, the ranking from

most efficient to less efficient is obtained:

!

Fresent Worth, Future Worth.
—~ Fayback Period.
Frofitability Index.

1

Random Selection.

In cagse of present worth, which seems to be one of
the efficient criteria among the ones that wetr e
investigated, the performance and the efficiency of the
criterion drops when the profitability per year and net
value of the firm are calculated if there is an increase in

uncertainty.

Again in case of present worth, same implication can
be mentioned if there is a need to evaluate long term
projects occuwr . Fresent Worth method performs better for

short run than it performs for the long run.
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Use of profitability index in the evaluation of
investment in a uncertain infla$ionary environment is not

advised according to the conclusion reached above.

It is also possible for managers to simulate their
own decisions in the model generated. The analysis of the

results of the simulation may give a rough idea to the
managers.
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APFENDICES

APFENDIX A

Wholesale Price Index Analysis

The data gathered are shown in Table A.1l.

Table A.1.

ANALYSIS OF WRI

Year WET (%) LOG, , (WFT)
1 469.7 27D
2 779 .2 2.892
3 1,460.6 . 165
4 %,152.1 %.499
5 4,134.5 T.616
b 5,386.9 .73
7 7,298,0 =487
8 10,358, 1 4,015
9 14,938.4 4,174

10 19,454, 4,289

11 26,8351 4,429

A1l of the data are

semi finished goods.

A regression

proposed for WFI

model

for industrial raw material

with the logarithmic data

¥Prime Ministry State Institute OFf Statistics.

Statistical Year Book OFf Turkey, Nov.B85,p.3:85

Statistical Focketbook [ Turkey,Dec.88,p. 233
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The model is s

y = 2.6489 + 0.16981 ¢ where »  is the number of

years beginning from 1.

The regression model is tested.

l0.986| ® llll—E |

t calc £
\/k1 - (0,98&8)
= 17,7394
£ = 2.2622 < t

0.975,9 s calc

Accept the model.

WFI Farameter

NF'Ii = (0,75 (Inv Logy)+Trunc [{0.50) (Inv Logy) Random +11

for the ith vear.

[Swplj == is the percent increase in WPI

..C?:«:'._.



APPENDIX E

Foreiagn Currency Buying and Selling Rate

The data gathered are shown in Table R.1.

Table RBR.1.

ANALYSIS OF FX SELLING RATES

Year |SELLING RATE(X) LDG{G(SR)
18.10 1.288

2 24.63 1.391

= 35,22 1.347

4 77 .54 1.890

b 112.81 2.052

& 145.26 2.218

7 230,33 2362

8 375.10 2.8974

9 528,90 2.72%

10 480.88 2.8%3
11 872.591 2.941

A regression model with the logarithmic data is
proposed for selling rate.

The model is :

y = 1,.10581 + 0.1742 % where x is the number of vyears

beginning from 1.

¥8elling Rate is egual to total import (TL) divided by total
import ($) from 1977 to 1987.

FPrime Ministry State Institute Of Statistics.

Statistical Focketbook 0Ff Turkey, Dec.l1988 p.218
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The regression model is tested.

t

[0.9938] x| ﬁ1~2 g

t calc ’% .
\/-11~ (0.9938) .
= 26H.8153
‘ = D_DEDID L
t0.975,9 “7“6““ ) Lcalc

Accept the model.

FX Selling Rate Parameter :

SRi = (0.73){Inv Logy) + Trunc [(0.50) {(Inv Logy) Random +11]

for the ith year.

SF\.i + 1

AESF{. = is the percentage increase in

$Ri selling rate

FX Buving Rate Farameter

BR, = (0.9&) » (8R.)
i i

Hmi + 1

Z&BRi = is the percentage increase in

BHi buying rate.




AFPFENDIX

Wane Analvsis
The data gathered are shown in Table C.1
Tabhle C.1.

ANALYSIS OF WAGE

Year |AVERAGE WAGE (X) LOB1n (WAGE)
1 1446.5% 2.17

2 207 .93 2.32

= 294,731 2.47

4 426 .94 2.63

5 543,84 2.74

) 6F1 .03 2.84

7 P44 .07 2.98

a 1.307 .00 .12

A regression model with the logarithmic data

proposed for wages.

The model is 2

y = 22,0604 + 0,132974 w where w is the number

vears beginning from 1.

¥Prime Ministry State Institute 0OFf Statistics.
Statistical Yearbook 0Of Turkey, Nov. 85 p.203

Statistical Pocketbhook OFf Turkey, Dec.88 p.97

it
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The regression model is tested

|0.99811] x [Ja—z |

t calc =
\/1 - (0.99811)%
= 19,7844
- o A4 kY
Lo o7s,e & 204407 Lt

Accept the model.

fiverane Daily Wane Parameter

Dwi = (0,75) (Inv Logy) + Trunc [(0.50) (Inv Logy) Random +11

for the i.th vear.

l&lﬂ&i-— is the percentage increase in average

D, daily wage.
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AFPENDIX D

Consumer Frice Indeyx Analvsis

The data pathered are shown in Table D.1.

Table D.1.

ANALYSIS OF CFI

Year CFI (%) INCREASE (%)
1282 410.735

1963 039.1 H1.39 0
1984 goo.a 48.39
1985 1.159.6 44 .95
1986 1.861.0 F4.61
1987 2.167.5 8.85

There is s0 little data that any type of analysis can

rnot be made.

For the sake of simplicity and heuristic reasons like

the current inflation level, CFI is considered as

distributed between [35 %, 75 %] level.

¥Prime Ministry State Institute OFf Statistics
Statistical Yearbook of Turkey Nov. 1985 p.3%91
Statistical Focketbook of Turkey Dev. 17288 p.240

wniformly



APFENDIX E

Forimul as lised

For Farameterg In_ The Generation Of

Alternatives In Computer Model.

E.1.1. FRaw Material Expensme.

The raw material expense was thought to be dependent

on the increase

in WFT  and foreign exchange selling rate

because of importation of raw material.

RMi + 1

RM.
i

IF

AUJF’I],

JAN SR,

(1~IP)H(RMi)x(Z§NPIi) + (IP)%(RMi)x(ZSSHi)
Raw Material Expense in year i.
Import Fercentage.

NPIi 1

WFT .
i

increase in the wholesale price indes from

yvear i to i1 + 1.

increase in foreign exchange selling rate

from year i to i + 1.



E.1.2. Wages and Fersonnel Expernse

The wage and personnel expense was thought to  be

dependent on the increase in daily wages.

We, = @wi> * CWF )

HPj = Wages and Fersonnel Expenée in year i.
i

_ I'wi + 1
ADN i
i
D,
i

increase in average daily wage from yvear i
ta i+ 1.
E.1.3. Operational Expense.

The operational expense was thought to be dependent

on the wholesale price index.

i

0E (AwWrT. )y % ¢ DE
i o+ 1 i i

DE

H
E

#

Operational Expense in vear i.

E.l1.4. Selling Expense

The selling edpense was modeled as the operational

axpense, as well.

i

CPT. M - .
SE, (1 +A FI.) x (SE,)

+ 1

i

5E.
i

ACF‘Ii

Selling Expense in year 1.

i

Increase in OPI from year i to year i + 1.



E.1.5. Other Expense

The other expense was thought to be dependent on the

increase of wholesale price index.

OTE. = (1 +ACPI.) % (DTE.)
i + 1 i i

(IITE.1 = Other Expense in vear i.

E.2. Incomes
E.2.1. Sales

Sales were thought to be dependent on the increase in
consumer price index and foreign exchange buying rate

because of exportation of finished ooods.

35, = (1-E~:F‘);~:(S.):-:(1+ACF’I.) + (EF')}:(‘;’S.):«(AE!H.)
i+ 1 i i i i

Si = Gales in yvear 1i.

EF = Export Fercentage.

i

AEF'Ij

increase in consumer price index from year i

to year 1+ 1.

Aer, =
1

BR,
i

increase in foreign exchange buying rate

from yvear i to i + 1.
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E.2.2. Receivables

The receivables were thought tmgbe dependent on the
increase in consumer price index and foﬁexgn exchange buying

rate.

b3
Hi

(1-EF')3-:(F:1'):-:(1 +ACF‘Ii) +- (EF‘)}((Si) (ABF\'i)

Ri = Receivables in year i.

il

ZSCPIj

The increase in CRI from year i to i + 1.

E.2.%. Closing Value

The salvage value was thought to be dependent on the

increase in consumer price index.

ending
year
[ o N o
SV, (SYp g ¢ T @+ Acern
i=begoining
yeaur
Svpnd = Halvage Yalue of the project at the end of

the feasibhle life bf it

Sy = Galvage Value of the project in the
beg

beginning.
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APFENDIX F

Formulas Used In The Calecuwlations O0F T-Values

B

r
:;."
:E; i
i=1
——
M = where i is the number of consecutive
n simulation runs.
n
-

(y—wid™

n—-1 = where 1 is the number of consecutive
ri—-1 simulation runs.
G2 Q? ¢ q
[r 1 2 where Ul and 2 are the standard
— -— P -
Hy T e W + deviations of two different
- 1 2 . .
n n simulation runs.

Hypothesis Testing

H. = ou, = W, = 0
&) 1 e
H1 = Ry T Mg “r 0 (Two Tailed - Test)
o i — —
My T M
Standard Error w
Gl*f: {7 B

If Standard'Errnr.} tO,Q?S,lB

Reject Null Hypothesis

Accept Ry T Ha Lx 0
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