FOR REFERENCE

JOT o AF RPN FROM THIS ROOM J
VARTABHER-~EESPENG~

AS A MANAGERIAL TOOL

oty

Ny
NUR IREM NUHOGLU (BZTUNG)

B.A. in B.A, Bogazig¢i University, 1979

M.A, in B.A, Bogazigi University, 1980

Submitted to the Institute for Gfaduate Studies in
Social Sciences in partial fulfiliment of
the requirements for the degree of
Doctor
of

Philoéophy

ogazici University Library

\\IIMH A=

Bogazig¢i University

1985



Ty
’ i_‘lT.: ."L",“ f !
- K P ¢ ot i . -
- e LS
o dot
’ = A
9
LR T M
‘ ey K

I dedicate my thesis

to my father, Prof.M.Kemal OZTUNG.

209486




- TABLE OF CONTENTS

ACKNOWLEDGEMENTS

ABSTRACT

LIST OF TABLES

I.

I,

N

v,

INTRODUCTION

A,

.BI

C.

COSTING SYSTEMS
VARIABLE COSTING AND ABSORPTION COSTING
APPLICATION AND GENERAL ACCEPTANCE OF

"COSTING SYSTEMS

THE CLASSIFICATION OF COSTS

A.
B.

c.

GENERAL CLASSIFICATION

DIRECT AND INDIRECT COSTS

FIXED AND VARIABLE COSTS

COSTING SYSTEMS AND MANAGEMENT DECISION MAKING

A,
B,

MANAGEMENT DECISION MAKING PROCESS

THE ROLE OF COSTING SYSTEMS IN THE PROCESS

EMPIRICAL APPROACH AND DESIGN

A,

B,

THE AIM OF THE EMPIRICAL ANALYSIS

THE METHOLOLOGY OF THE EMPIRICAL ANALYSIS
1. THE GENERAL METHOD |
2. THE SAMPLING

3. THE SAMPLE AND THE POPULATION

4. THE QUESTIONNAIRE

S. THE PERFORMANCE RATING

*

Page

ii

vi

20
21
21
21
26
30
31



V. EMPIRICAL FINDINGS -

A. DEFINITION OF VARIABLES

B.. STATISTICAL METHODS USED
C. GENERAL FINDINGS
VI. CONCLUSION

APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D
'APPENDIX E
BIBLIOGRAPHY
REFERENCES NOT CITED

Page
32
32
42
46

53

56

90

297

326
385
391
392



ACKNOWLEDGEMENTS

I would like to exﬁress my sincere gratitude to my
thesis supervisor. Prof.Dr.0zer I.Ertuna not only for his
guidance in this work but also for his invaluable contribu-
tions., I am equally indepted to Prof.Dr.Nuri Uman for his
constructive and fruitful suggestions and invaluable encoura-
gements.

I also wish to express my apbreciation tOI&Of.Dr;Ahmet
Kog¢, who guided me in my career and always gave me the moral
supporﬁ I needéd.

Finally, I wish to express my endless gratitude to
mv husband, Fehmi, without whose support this work would not
~exist, I would like to use this opportunity to thank him for

his undérstanding and sacrifice throughout my educational

career.,



11

VARIABLE COSTING AS A MANAGERTAL
TOOL

" In this study, the relationships between the method
of.cost accounting, the pattern of classification of costs,
the preparation of financial reports, the managerial decision
making, and the performance of companieé are examined, With
the general fact that effective managerial decision making
leads to managerial and company success, the variables that
will enforce effectiveness are explofed in this work.

| Textile industry of Turkey is choosen as the samgle
and the data collection method consisted of the questionnaires
and interviews by the sampled companies' top managers, and
financial dafa gathered by the Chamber of Industry of_Istan-
bul, The stat;stical methods employed in the research are
one-way ffeqﬁency distribution, joint-frequency distribution,
Pearson correlations and Discriminant analysis.

The results have showed that the employment of com-
puter in the operations of the company has direct relation-
ship with the classification_of costs as variable and fixed
costs, the application of variablé costing in internal re-
porting, ﬁhe usefulnesglof balance sheet and income state-
ment ih long-term planning, short-term planning, in pricing
and purchasing decisions and the usage of ratio analysis for

the evaluation of the company performance, Direct relation-



iii

ships have also been observed between the application -of_
variable costing, the usage of breakeven analysis in mana~
gerial decision making, the classification of costs, the
usefulness 6f balance sheet and income statément in long-term
planning, investment decisions, and the usage of ratio analy-

sis in evaluations,
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YONETICILIX TEKNIGI OLARAK o L
DEGISKEN MALIYET SiSTEME

Bu éallgmada, maliyet sistemleri, méliyétlerin tas-
nifi, mali raporlaran h321rianm351, karar verme modelleri’
'fe girketlerin icraatlari arasindaki iligkiler arastirilmis-
tir. Yﬁneticinin etkin karar vermesinin ;irketin bagarisina
fard1mc1 oldugu diigiincesiyle, yodneticinin karar vermesine
etken degigkenler incelenmigtir.

Bu amag¢la, Tiirkiye Tekstil Endiistrisi arastirmanin
érnegi olarak se¢ilmig ve bilgi toplama teknigi olarak an-
ket; yoneticilerle goriisme ve Istanbul Sanayi Odasi'nin ha-
zirladiga bilgiler kullanllmlatlr..Sonuglarln degerlendiril-
mesi i¢in Ki-Kare Ilgi analizi, Pearson Korelasyon analiéi
ve Discriminant analizi istatistik tekniklerinden yararlan11¢1$t1r.

Sonugta; girketlerin bilgisayar kullanmalarinin ma-
liyetlerin sabit ve degigken olarak tasnifi, girket i¢i ra-
porlamada degisken maliyet sisteminin uygulanmasi, bilango
ve kAr-zarar tablolarinin uzun ve kisa vadeli planlamada,
fivat tésbiti ve satin alma kararlarina yardimci olmasi,
oran analizinin sirketin faaliyetlerinin sonuglarinin deger~-
lendirilmesinde kullan11m§31 ile dogrusal iligki oldugu go-
rilmiistiir, Ayrica, degisken maliyet sistemi uygulamasi, ba-
sabas analizinin karar verme modelinde kullanilmasi, mali-

yetlerin tasnifi, bilan¢co ve kér-zarar tablolarinin uzun va-



deli planlama ve yatirim kararlarina yardimci olmasi ve oran

analizinin uygulanmasa arasinda iliskiler bulunmustur.
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I. INTRODUCTION
A. Costing Systems

Cost accouhting is considered aslfhé key managerial
partner in the planning and control activities, furnishing
management ~with the necessary accoﬁnting tools to pléq,
control and evaluate operations. The objectives of modern
cost accounting are to aid and participate in the creation
and execution of plans and budgets, to provide information
to management related with problems that involve choice from
among twc or more alternmative courses, to establish methods
and procedures that permit control and reduction or improve-
ment of costs, to create inventory‘ﬁalues for costing and
pricing purposes, and to determine costs and profit for an
accounting period.

Cost data afé accumulated under-either.periodic caost
accumulation or perpetual cost accumulation systems. Periodic
cost accumulation systems provide only limited cost informa-
tion during a period and reguite guarterly or year end ad-
justments to arrive at the cost of gobds produced. Periodic
physical inventories are taken to adjust inventory accounts
to arrive at the cost of goods produced. This system of cost
accumulation is not considered a compleﬁe'and efficient cost
accumulation since.the costs of work-in-process and finished
goods can only be determined after physical ‘inventories are
taken into account, Periodic cost accumulation systems are
generally used by small manufacturing firms where control
of physiéai inventories is not that much difficult., Perpetual

cost accumulation systems accumulate cost data through work-

-
]



in-process account in such a way that provides continuous
information about work-in-process, finished goods, and cost
of goods produced.

All cost accumulation systems éccumulate actual cost
data, some also record standard costs. Cost determination
may be on a historical or a predetermined basis. Under histori-
cal systems,.costs are accumulated as they occur. On a pre-
determinéd, bﬁdgeted, or standard system, costs are deter-
mined in advance and variations from the standard costs are
accumulated in separate accounts so that managemenf is able
to make plans and take corrective actions,

Job order_COsting and Process costing are types of
perpetual cost accumulation systems, Costs under job order
costing system are accumulated by jobs, This method is suiﬁ—
able when each job or order is unique, Costs under process
costing system are accumulated by departmenfs, where produc-
tion is on a more a less continuous basis,

Depending on the charge of factory ocverhead to pro-
ducts, costing systems are classified as full costing or
absorption costing and direct costing or variable costing.
Under absorption costing all {factory overhead costs, both
variable‘agd fixed, are charged to product costs, Under vari-
able costing, only the variable portion of overhead costs

are charged to product costs,

B. Variable Costing and Absorption Costing

~Absorption costing assigns direct materials and direct

labor costs and a share of both fixed and variable factory



overhead to units of production, Variable costing, assumes
that for proper managerial control, only those éosts.wﬁich
vary directly with the volume of production should be consi-
dered as part of the cost of goods manufactured, becéuselonly
variable cost elements are related to the product. That is
only direct materials, direct labor, and variable factory
overhead are included in inventory and hence are considered
as product costs. Fixed factory overhead, under variable
- costing methbd is not included in inventory and thereby, is
considered as periéd cost.

1n matching cost ‘and revehue,to determine incomeﬁof.
the_ﬁeriod, conventional costing méthods distinguish between
manufacturing and nonmanufacturing costs. In these systems,
the product absorbs manufacturing overhead costs, In variable
goéting, the distinction is made between variable and fixed
costs,

Financial reports under two tosting systéms differ
in some ways. Since fixed manufacturing costs are not included
in ﬁhe product cost in variable costing, cost of production,
cost of goods sold and cost of inventory are higher in ab-
sorption costing.

Grosé'profit of absorption costing varies consider-
ably from the gross contribution margin of variable costing.
The gross contribution margin, difference of sales revenue
and variable manufacturing costs, is greater than the gross
profit. The margin variés directly with the sales volume if
-fixed and variable costs are stable within the relevant range.
Hence, an increase in sales volunme, without a change in sales

price, will result in a proportional increase in gross



contribution margin. However, the gross profit of absorption
costing does not respond in the same proportion to the changes
in sales volume, 1leading to the criticism of absorption
costing that. this result appears most unrealistic and cén—
fuses management in its attempt to understand and analize
the financial statements, and does not enable maﬁagémenﬁ to
make use of_sensitivity analysis.

The difference between the amount of net income of
any accounting period computed by absorption costing and
variable costing will be equal to the change in the amounﬁ
of periouvéd costs deferred in inventory. Both methods, actually,
will result in identical amounts of total net income over
a complete'cycle of inventory buildéup and liquidation.

If inventory of manufactured goods does not fluctuate
from period to period, net income‘undEr two costing systems
will be identical. When production exceeds sales Causiﬁé iﬁ—r
‘ventories to increase, net income will be higher under ab-
sorption costing because inventory includes a portion of the
lperiod costs, whereas under variable costing all period costs
are written off. |

When sales exceed production causing inventories to
decrease,rnet incéme will be lower in absorption costing.
The entire difference of income under two costing methods
can be explained by the amount of fixed overhead that is
charged to the beginning and endigg inventories,

*

C. Application and General Acceptance of Costing Systems

The National Associsztiun of Accountants in U.S.A.

has long favored the use of variable costing and as. far back



as 1936 issued research reports and publications pointing
out the advantages of the costing method. The Financial Exe-
cutives Institute through its Financial Executives Foundation
reports that a growing number of compénies in U.S.A. are
using variable costing method. The rapid expansion of wérk
of many CPA and consultant firms' management services divi-
sions is due in significant part to the installation of vari-
able costing systems. In fact, for mény years, companies
employing conventional costing systems, have made analysis
of variable and fixed costs and have made break-even, contri-
bution margin énalysis. However, this data reqdired spéciai
studies since the information waslnot readily available in
the accounts as it is in variable costing. The principal
disadvantage. of variable costing is its lack of acceptance
for external‘reporting. In.U.S.A., the system is not accepted
by the predecessor of the Financial Accounting Standards
Board, the American Institute of Certifieleublig Accountants,
The Internal Revenue Servicé, and the Securities and Exchange
Commission. They have not recogni;ed variable costingrraS“
generally acceptable for inventory valuation purposes, for
external reports, or for tax purposes,

The Internal Revenue  Service in its regulations de-
fines inventory cost to include '"raw materials and supplies
entering into or consumed in connection with the product,
expenditures for direct labor, and indirect expenses incident
to and nccessary for the production of the particular item."
The inclusion of indirect expenses means that period costs
are ingluded in inventory valuation which are excluded in

variable costing method.



Section 471 of the Internal Revenue Code provides

f

two facts to which "each inventory must conform: (1) it must

~conform as nearly as possible to the best accounting practice
in the trade or business and (2) it must clearly reflect in-~
come." The regulations also provide that consistency in in-
ventory practice be given greater weight than is given to.
any particular method of inventory costing so long as the
method used is in accord with the regulations., A 1973 Amend-
ment to Section 471 specifically identifies the variable
costiﬁg method as "not in accord with‘the'regulations.“~~“
The poéitioﬁ of the American Institute of Certified
Public Accountants toward variabie.gosting for external re-~
porting ié unfavorable, The basis for this position is Ac-~
counting Researech Bulletin No.43, issued by AICPA. Its “In—
ventory Pricing".chaﬁter starts with the emphasis on "a major
objective of accounting for inventories_is the proper deter-
mination of income through the processrof matching appropriate

1

costs and revenues.'" The Bulletin continues by stating that

"the primary basis of accounting for inventories is cost,
which has been defined generally as the price baid or consi-
deration given to acquire an asset'. As applied to inventories,
cost means in principle the sum of the applicable expendi-
tures and charges directly or indirectly incurred in bringing
an article to its existing condition and location. It should

also be recognized that the exclusion of all overheads from

inventory costs does « - ‘constitute an accepted accounting
procedure., Bulletin &'  states that "under some circum-
stances, items such as . fe facility expcuse, excessive spoil-

age, double freight and ~<handling costs wsy be so abnormal



as.to requife special treatment as current period changes
rather than as a portion of inventory cost.,"

The Securities and Exchange Commission in U.S.A, re-
fuses to accept variable costing method as a result of its
policy to favor consistency among reporting companies as far
as possible and its attitude that variable costing is not
a generally accepted accounting procedure(l).

The section 275 of.Vergi Usul Code. in Turkey, defines
¢£08t of production as "to include the cost of raw material
that go into production, direct labor costs, and factory
overhead that will be allocated to the préduct cost, General
édministrative and financial expenses, if'preferred can be
included in costs of production. And; if the product is~to
be sold in a package, packaging and packagé expenses are to
be included iﬁ production costs." The same code specifics
factory overhead as "indirect materials, energy and fuel oil,
depreciation expenses of plant, equipment, rent, maintenance
and repair expenses, laboratory expenses, scrap and spoilage
expenses." So, the Code clearly points out that the variable
costing method is not accepted for external reporting. How~
ever, tLthe lasl section of the code specifies that as long
as the compahy is in accord with the code, it can employ any
kind of technique to find out production costs., That means,
companies can classify the costs and assign cost centers as
they prefer, and can use any allocafion technique to assign
costs to cost centers and products;

Capital Marketing Commission in Turke& has revealed
the standard financial reports in the QOfficial journal no,

17958, Feb. 2, 1983. The Commission defines cost of goods



sold as the sum of raw material usage, direct labor, general
production ‘expenses, work—in;process usage, difference in
finished'goods, packaging expenses, a portion from general
administration expenses, and financial expenses related to
production activities., General production expenses cover
'rent, depreciation, energy, heat, insurance, repair expenses
related to production and indirect material. Gross profit
or loss is found by deduction of cost of goods sold and
gelling expenses and taxes from the sales figure,

General administration expenses, financial expenses,
‘other ducome or loss are deducted from the gross profit
figure to come up to net profit before taxes.

This type of standard'preseﬁtation of reports groups
income and expenses according to their functions(z). Those
costs which are related to production whether variable or
fixed are charged to cost of goods sold. Period costs such
as packaging and selling expenses and taxes are considered
in analyzing gross profit.

The_view is to charge all costs that contribute to
production and sales activities which prohibits the user of
the report to make analysis that could be done in variable
costing reporting system,
| The fact that variable costing is not accepted by
‘the code and commission, does not mean that statements and
reports prepared under variable costing are not useful. A
company may preparc hoth variable costing and absorption
costing income staten Ls according to th- user of the re-
ports., The preﬁaration .f numerous types «[ reports is pos-

sible at rapid speed an:' at low cost with : omputers of today.



The application of variable costing for internal reporting

~purposes has gained great emphasis in last few years since

it is more suitable for management needs for planning, con-

trol, and decision making. It is useful in evaiuating.pern

formance and provides ready information for the dimportant

cost, volume, and profit relations.
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FI. THE CLASSIFICATION OF COSTS
A. General Classification

Costs may be classified in many ways, There is no
single best classification scheme. Some classifications use~-

ful for recording costs as_well as for decision making are:

(a) Responsibily_(di?ision,_plant, department).
(b) . Job, Procrss, and Product,

(¢) ‘Direct and Indirect Costs.

(d) "Fixed and Variable Costs.

(e) Natural and Functional Classification,

The recording of costs by division or by plant is
necessary wi;h myltidivisional or ﬁultiplant organizations.
The objective of classificétion of costs in this manner is
to establish the responsibility for the cost, so that costs
are to be controlled.

Manﬁfacturing costs may be a¢Cumulated by job, manu--
facturing process, or by type of product. These are usually
referred to as systems namely Job order costing or Process
costing systems. |

| Certain costs are incurred for specific purposes and
can be identified with specific departments, products, or
processes. These are direct costs. Costs that cannot be easily
identified with a product or proces are called indired:costs.
| Costs can also be classified as to their variation

with changes in activity level, as variable and fixed.
| The classification not wusually used for recording

purposes but commonly used for decision making are:
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(a) Out-of-pocket Costs and Sunk Costs.
(b) Relevant Costs,
- (e) - Opportunity Costs.

(d) Marginal Costs.

| Out-of-pocket costs require the utilization of cur-
rent reéources. Sunk costs are those costs for which the ex-
penditure of cash or the incurring of a liability has al-
feady taken place. A relevant cost is a cost whase magnitude
will be affected by a decision being made. Sunk costs are
never relevant costs., Out-of-pocket costs may be relevant
costs depending on the nature of decisioﬁ. Opportunity costs

are always relevant to decisions. .

B. Direct and Indirect Costs

Direct Costs which are incurred for specific purposes
and can be identified with specific departments, products,
or processes are broken down into direct labor and direct
material, Costs that cannot be easily identified with a pro-
duct or process such as heating the factory building are in-
direct aosts.g

The borderline between direct costs and indirect
costs often depends on the frame of reference. The salary of
a foreman may be a direct cost since it can be directly and
easily identified with a specific-depértment. But if that
department produces several products, the salary will be
an indirect cost when détermining the cost of each product
is of interest. Aléo, a physical component of the product

being made may have a small unit value, negligible amount,
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~-and the cost of treating the item as a direct cost may be
excessive when compared with the benefit gained., For deci-
sion making purposes, the classifiéafion of costs as diréct'
and indirect is not very useful, An indirect cost may be
just as relevant as a direct cost in making a decision. The
indirect cost may be variable and out-of-pocket, or it may
be a fixed cost and sunk such as factory building deprecia-
tion. Thus, to describe a cost as being indirect cost enables
the information that it cannot be directly and easily iden-
tified with the end product. Above all, it is up to manage-
ment to classify most of the costs as direct or indirect

since the borderline is not that much clear cut.

C. Fixed and Variable Costs

Within a relevant range, costs are 5roadlycﬁtegﬁized
as fixed costs and variable costs. Not every cost is either‘
completely variable or completely fixéd. Certain costs behave
as mixed costs. These mixed costs increase with increaées
in the activity level, but do nbt‘increase_in a strictly pro-
portional manner. Some mixed costs increase only when cer-
tain activity levels are attained, otherwise it is a fixed
cost. |

In order for management to evaluate changes in costs
in light of changes in activity levels, it becomes necessary
for management to determine which costs are variablé‘ and
which are fixed. Mixed costs and step costs are generally
categoriged into fixed and variable cost components. Such

a division of these mixed and semifixed costs results in an
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oversimplication of the behavior of some.of these costs.
Such cost procedure can entirely obécure such cost behavior
patterns that can result from quantity usage discounts or
other nonlinear cost behaviers.

The problems involved in incorporating all of the
possible cost behavior types into a cost analysis are usually
greatef than the benefits to be obtained from such a fine
distinction and that use of many different cost behavior
classifications can be disadvantageous for analysis and con-
trol purposes, |

Several methods such as the high-low method, the
scattergraph or visual inspection;'the Least squares regres-—
sion method are widely wused for determining the behavior
patterns of variocus costs. The management must take into ac~-
count the assumptions of these methods and use these costs
as reasonably accurate estimates of cost behavior patterns
in cost analysis.

Regardless of the method used to estimate fixed énd
variable éosts, the results provide only estimates of each
‘component, Changes that take place ‘overtime and from one
product to another can affect the relationships between fixed
and.variable cost components. However, to the extent that
better management decisions can result from a better estimate
of cost behayior patterns, then efforts should be directed
towards providing the best estimates possible consistent with

the need *o obtain suci ., timates at a reasonable price,
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TII. COSTING SYSTEMS AND MANAGEMENT DECISION MAKING

[

A. Management Decision Making Process

One of the management's functiéﬂs is to determine
the present position of the firm.and plan its future needs,
Financial statements provide data of the company's performance.
Financial analysis indicates the firm's strengths and weak-
nesses, Irom the present'position of the firm, plans can be
detefmined for the future,

Financial statements provide information needed for
énalysis. They summarize company translations over a period
of time and serve as a report on management's effectiveness,
They may reveal shortcomings in control or indicate major
areas for changes in corporate policy.

Management must make effective use of the capital
at its command, The essence of effective management is good
forecasting bebause decisions depend upon the expectation
of the future. The effectiveness of the decision déféﬁds
upon the accuracy of the prediction.xPlanning interprets the
objectives of the combany and describes the means of achieving
them, It is advanced decision making. Planning is based upon
an appraisal of the external environment and any opportunities
or constraints imposed By present corporate strengths or
wveaknesses, .

Without profits, the company could not sustain opera-
tion, consequently, it would be unable to meet other goals
such as maximum market share or the support of various com-
munity éfforts, and would ease to exist., Return on invest-

ment, ROI, is the prime index of profitability. fuitially,
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planning revolves around maximizing ROI, since this 1is the
means to improve profitability. Once on ROI has been estab-
lished, consistent with sound continued growth and competi-
tive conditions, the company chooses the:products that will
best maximize profits with the help of break even analysis.
Demand considerations, competitive factors, and scocial aqd
government constraints must be considered. Once the products
have been chosen, the resources needed to obtain these pro-
ducts are determined. Certain levels and varieties of inven-
tory are required to support sales.

4 major task of the management’is to plan capital
expenditures. and determine whether to increase his invest-
ment in, or to replace, existing fixed assets. Capital bud— '
geting is the decision making process involved in formally
planning the investment of capital. Many opportunities for
profitable_iﬁvestments are constantly uncovered and recom-
mended to management. These suggestions must fit within the
foermulation of long-range goals and in turn there must be
a suitable framework within which relevant information can
be assembled to achieve these goals. This reguires a set of
evaluation tools to select from among those alternatives

that will meet the firm's objectives and financial strength.

B. The Role of Costing Systems in the Process’

Management decisions are generally divided into two
géneral groups, short-term and long-term. The great majority
of day-to-day deciéions are short-term. It is in this area

that conventional cost accounting methods have been most
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inadequate, This is largely because of including fixed costs
which are usually committed for a relatively long time span,
in product costs which are used for éﬁort—term decisions.

Variable costing separates the lohg-térm costs.from
the short-term and maintains this separation throughout all
accounting records and management reports. It is this very
clear cut separation for management reporting that is impor;
tant, Whether or not the official reporting records are con-
verted to variable costing system for .tax or other external
reporting is of secondary importance.

Absorption costing obscures the true relationship
between prices, costs, and volumé. Thug, the variable ébstiﬁg
profit and loss statement provides‘routinely all the data
that a break even analysis requires and forever keeps before
management the basic interrelationship of prices, costs and
volume,

The best or optimum price is that which yields the
maximum excess of total revenues cver total variable costs,
contribution margin., The volume at which the increase in
total cost because of the addition of one more unit is just
equal to the increase in total revenue is the optimum value,
The price at which this volume can be obtained is the optimum
price. The contribution margin analysis‘is rea@ily available .
for pricing purposes in variable costing systems; Naturally,
other facts such as competitor's selling prices, the charac-
teristics of demand and consuming patterns, economic and go-
vernmental conditions affect the product pricing decisions,

The evaluation and interpretation of profit is crucial

for planning future activities. Profit or loss figures under



17

different costing methods differ to some extent depending
on the sales and producticn volume of the period. If sales
exceed production, variable costiné profit is higher than
in absorption costing and if production‘éXCeeds sales, ab-
sorption costing shows higher profit., Under inflationary en-
vironment and in contracting or buyers ﬁarket, sales generally
do not exceed production especially in Turkey, in which case
the evaluation of profit becomes a crucial factor. The over-
stated profit figure of absorption costing may mislead mana-
gement, Moreover, the cost of inventory shows up higher figure
in absorption costing leading management £o contract produc-
tion further,

Variable costing provide the key to profit planning
in dept, and the profit plan integrates the planning and
control for ail levels of management. With management ac-
counting data in this form, various sales estimates can be
readily converted into projected operating profit., Tt is
therefore practicable for the entire top management group
to evaiuate alternate plans and proposals in conference and
to select the one that is generally égreed to be the best.
This participation is in marked contrast with conventional
absorption cesting profit planning. A material change in the
saleé estimate under absorption costing usually results in
time consuming cumbersome work and the result is that mana-
gement often accepts an inferior plén rather than incur the

‘ .
delay dinherent in testine alternate forecasts of volume and
sales mix with the cumbcur:ome technique o7 absorption costing.

Not only does variable costing ‘acilitate profit

planning and pricing decisions, but it pr.vides basic finan-
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cial and cost data in the form needed for almost all types
0of management decisions involving profitability. With routine
accounting records maintained in this form, special analysis
can be prepared for management with a minimum clerical work
and delay., Since expenses are routineiy separated into those
that vary with volume of production or sales and those that
do not, answers to questions where volume is a factor are
quickly calculated., The effect of additional units produced
or sold on operating profit, the effect of a price increase
that resulted in a reduction in volume on operating income,
the amount of additional sales needed to offset a price cut
of certain amount, and the amount of price increase required
to make up for an amount increase in wages can readily be
analyzed from the financial statements of variable costing,

There are many long-range and short-term effects of
decisions to make-or-buy, including facilities utilization,
management and technical skills, and vendors' ‘relations.
These decisions must therefore be made in terms of manage-
ment's basic objectives. In most firms such objectives can
be stated simply as maximizing ROI and providing a sound
rate of growth. To achieve.this basic oﬁjective, management
cannot base make-or-buy decisions on either out-of-pocket
costs or total costs but must weigh the cash savings agsinst
the additional capital employed and compare the return with
alternate uses of available capital.'Variable costing system
provides primary tools which facilitate sound make-or-buy
decisiohs. These are sepa}ation between fixed and variable
expensges, . sound mrthod for determing additional sp::ific pe-

riod costs that weuld be required to make versu  .uy a given
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item, and logical bases for.measuring the additional capital
~that would be required to make a given 1tem as compared to
buying it from oﬁtside vendors., ’

A sound program for expanding capacity is one of the
most important ingredients for long-range planhing and growth,
The first step is to determine whether or not a proposed
plant expansion program will improve the return-eon- capital
employed. This is relatively simple for a company using vari-
able costing. The present situation is set ﬁp”in variable
cost from along with the incremental change, and than the
return ie figured including the expanded facilities and sales,

Evaluation of new products and processes, decisions
on dropping old products, and advertising and promotion
proérams are other decision processes which can be handled
under variable costing systems with less time and more

accurate data.
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IV. EMPIRICAL APPROACH AND DESIGN

A. The Aim of the Empirical Anal}sis

The idea behind the empirical analyéis is that there
is a relationship expected between method of cost accounting
employed and the performante of the companies. More specifi-
cally, the pattern of classification of cost components, the
finahcial reports prepared with these costing data, the pre-
sentation of the reports and the interpretation of the reports
and the cost data by the managemént,level affect the deci-
sion making process, Effective manageriai decision mékingJ
then in turn generates high probabilities of managerial and
company success,

The performance of the companies are affected by
many variables thch are highly dependent on the type of the
country and industry the company is operating, the quality
and quantity of.the management level, the sources of the
company and general economic conditions. There are variables
which the management has control over them and affect the
performance of the company. The management itself can modify
the decision making process by controlling and modifing the
variables that are in the process,

The costing system employed in the company and the
way the system .s implemented and interpreted are assumed
to affect the decision making procesé of the management and

thereby the performance of the company,.

A
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B. The Methodology of the Empirical Analysis
1., The General Method

,TeXtile'industry in Turkey is chosen as the sample
for the hypothesis testing of the research as a repre§éﬁ££—
tive of the population, companies in Turkey. The data collec-
tion method consists of two groups:

(1) The questionnaire and the interview.
(2) Financial data gathered by the Chamber of Industry

of Istanbul,
The techniques employed in the statistical analysis
of data are one-way frequencies, two-way £requencies, the

Pearson correlations and the Discriminant analysis,
2., The Sampling

The Chamber of Industry of Istanbul publishes the

first biggest 500 industrial companies every year. The cham-

ber segregates the Turkish industry into several groups of
industries in its studies(S). For the year 1982, the Chamber

has grouped the companies under 11 industries, and for the

year 1983, it has grouped under 12 industries. The industrial

companies analized by the Chamber consists of both private
and public sector, Table 1 shows the number of companies out
of 500 largest companies according to their industry group
"and sector, for the year 1982, Table 2 shows the same data

~for the year 1983,
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TABLE 1

INDUSTRY GROUPS IN 1982

INDUSTRY GROUPS TOTAL yA PUBLIC | PRIVATE %
Mining 16 3.2 12 4 . 0.9
Food, Beverage, - .
and Tobacco 82 16.4 5 77 17.9
Textile and .

Ready-Wear 107 21.4 23 84 19,5
Forestery and

Furniture 8 1.6 1 7 1.6
Paper and publi- . : . :
cation 15 3.0 2 13 3.0
Chemistry, Pet-

roleum, Plastics 78 15.6 7 71 16.5
Land and Stone _ . R
dependenc 42 8.4 10 32 7.4
Metal 36 | 7.2 | 5 31 7.2

Metallic, elec-
trical, mechani-

cal Products 88 17.5 4 84 | 19.5
Automative - 26 5.2 - 26 6.0
Other | 2 0.4 - 2 0.5
TOTAL 500 100.0 69 | 431 100.0

Source: Tiirkiye'nin 500 BUYUK KURULUSU
Istanbul Sanayi Odasi Journal, Aug. 15, 1983,
Year 18, No.1210, pp.45-51.
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TABLE 2

INDUSTRY GROUPS IN 1983

INDUSTRY GROUPS TOTAL A PUBLIC | PRIVATE z
Mining 12 2.4 8 4 0.9
Food, Beverage, .
and Tobacco 717 15.4 6 71 16.7
Textile and _

Ready-Wear 109 21.8 23 86 20.2
Forestery and

Furniture 5 1.0 - 5 1.2
Chemistry, Pet- '

roleum, Plastics 83 16.6 6 77 18.1
Land and Stoné :

dependent : 45 _ 8.0 12 33 7.7
Metal 35 7.0 5 © 30 7.0

Metallic, elec-
trical, mechani-

cal Products 88 17.6 | 7 ‘ gl | 19.0
Automative 27 5.4 - 27 6.3
Paper and publi- _ | e

cation 17 3.4 7 10 2.3
Electricity 1 0.2 - 1 0.2
Other 1 0.2 - 1 0.2
TOTAL 500 100.0 74 426 100.0

Source: Tirkiye'nin 500 BUYUXK KURULUSU
Istanbul Sanayi Odasi Journal, Oct. 15, 1984, Special
Issue, Year 19, pp.52-59.
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Textile and Ready-wear industry has the highest num-
ber of companies in both years. The 19.5 per cent of the 500
largest companies belong to textile "industry in the vyear
1982, and 20.2 per cent in the year 1983. This is the cri-
terion for choosing the textile industry as the sémple in-
dustry. The companies registered in the Chamber of Industry
of Istanbul, that is located near Istanbul is 38 in the year
1982, and 37 in the year 1983. Almost half of the private
textile companies are located near Istanbul and this cah
constifute a represative sample for the Turkish textile com-
panies. Ore of the data collection methods employed in the
_research 1is questionnairés and interviews, which requires

direct relationshipy with the management and face-to-face in-
.térviews. This method would be impractical and ”inefficienf
if the companieé'located outside of the Istanbul could have
been included. The criterion for selecting Istanbul located
textile companies is the degree of réaching the management,
The criterion for selecting private sector is that the appli-
cation of managerial tools and excluding governmental and
political influences as much as possible.

Thirty-seven companies are chosen és the sample size
for the research, and 30 of them could be reached and 26 gf
the reached companies have presented valid data for the pur-
pose of the research., In other respect, 30 of the sample
accepted to have an interview and £ill out the questionnaire,

but four of them have revealed invalid questionnaire forms.



TABLE 3
THE SAMPLE
Nuﬁber of
Companies
(1983)
Largest companies of Turkey 500
Textile and ready-wear Industry 109
Textile and ready-wear Industry-PriQate 86*
Textile and ready-wear Industry-Istanbul and Private 237
Accepted to interview 30
Valid data - 26%

25

Population

Sample

QUGAZICI UNi YRESITENI SETUPRANES
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3. The Sample and the Population

The financial data of the sample companies are géthéf'ed'

from the studies of the Chamber. The)data cover 1982 and 1983
figures, so that comparisons within‘the.company could be
made. The sample, the population and Turkish industry are
analyzed for the two year fihancial_data to have génerél
. point of ‘view about the pdSition of the sample in the popu-
'ﬂ:lation_and in  the Tufkish industry, As could be seen from
~the Table 4 that the private sector of textile industry, the
population, generates the 16 per cent of the sales of the
pri#ate sector largest 431 1industrial cgmpanies in Turkey
in- 1982, and the 17 per cent of the sales of 426 companies
in 1983, Private sector textile indﬁstry created 9 per cent
of the profit of total private sector in 1982 and 20 per
cent in 1983, Textile industry has shown an increase in pro-
fit of 33.000 million Turkish Liras, more than 100 ﬁer Eent}
and private sector of the textile industry has increased its
profits.at the same amount. This points out that population
of the research has gained a progress in 1983 more than 100
per cent though the total private industry has increased its
profit about -72.000 millions of Turkish Liras, at 60 per
'cent. Almost half of the increase in profits is generated
by the textlle 1ndustry. The year 1983 has been a successful
year for the Qopulatlon. The sample,‘as seen from Table ”4;'
consists of successful group of the population, The profit
of the sample has increased about 8.000 million Turkish

~ Liras, the 24 per cent of total increase in profit in private

J

7

bt}
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textile industry results from the performance of the sample
companies,

The financiel £figures and ratios show that Turkish
privéte sector and the textile private industry have succeeded
in the year 1983, The reason why the séles/capital stock
ratio decreased is that capital stock figures in 1983 has
increased more than five times, whereas the sales has in-
creased about 65-70 per cent, The increase of capital stock
is due to the revaluation of fixed assets and including the
revalued figure in the capital stock account in 1983,

The sampled companies have generated 37 per cent of
the populétion sales in 1982 and in 1983, The sample has
created a profit of 9,000 million in 1982, which is 48 per
cent of profit made compaﬁies of private textile industry,
and 44 per cent in 1983. All the financial ratios of the
sample exceed the ratios of the population ratios. The sample
is the representitive of the successfgl companies of popula-
tion.

In 1982, the profit of private sector in Turkey is
nine pér cent of total assets, 38 per cent of capital stock,
and six per cent of sales figure, In the same year thé.pfo;
fit of the population is two per cent of its total assets,
13 per cent of its capital stock, and two per cent of its
sales figure. In the following year, the profit of private
sector in Turkey is again nine per cent of total assets, 31
per ceﬁt of capital stock; because of high increases in capi-
tal stock, seven poi ceng of sales figure. 1, the same year,
the profit of the population is eight per cen: of its total

‘assets, 28 per ceni of its capital stock, and uht per cent
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of its'saleS'figure, The population has shown more increase

than the Turkish private sector as a whole,



FINANCIAL FIGURES OF POPULATION AND THE SAMPLE

TABLE 4

1982  (000.000 Turkish Liras)
CAPITAL - PROFIT | PROFIT | PROFIT | SALES SALES
| SALES STOCK ASSETS | PROFIT | Jocpre | G.STOCK | SALES | ASSETS | C.STOCK
SAMPLE 110.385 34.002 103.419 8.964 | 0.0867 | 0.2636 | 0.0812 | 1.0674 | 3.2464
POPULATION 298,227 46.368 286.907 5.941%| 0.0207 | 0.1281 | 0.0199 | 1.0395 | 6.4317
TURKEY-private | 1.863.194 321.029 | 1.285.469 | 120.558 | 0.0934 | 0.3755 | 0.0647 | 1.4494 | 5.8038
T kal 3.494.891 675.245 | 3.154.521 { 210.108 | 0.0666 | 0.3112 | 0.0601 | 1.1079 | 5.1757
1983 (000.000 Turkish Liras)
CAPITAL | PROFIT | PROFIT | PROFIT | SALES | SALES
SALES STOCK ASSETS | PROFIT | Jocpte | CSTOCK | SALES | AGSETS | C.STOCK
SAMPL: 183.065 47.185 152.483 | 17.220 | 0.1129 | 0.3649 | 0.0941 | 1.2006 | 3.8797
ULATION 494 . 240 138.874 453.143 | 38.971 | 0.0860 | 0.2806 | 0.0789 | 1.0907 | 3.5589
TURKEY-private | 2.801.049 621.980 | 2.070.456 | 192.819 | 0.0931 | 0.3100 | 0.0688 | 1.3529 | 4.5034
TURKEY-total 5.582.769 | 1.306.486 | 5.170.332 | 315.850 | 0.0611 | 0.2418 | 0.0566 | 1.0798 | 4.2731
= TOTAL PROFIT : 18.708
TOTAL LOSS  : (12.767)
NET PROFIT 5.941 _
Source: Tiirkiye'nin 500 Biiyilk Kurulusu, Istanbul Sanayi Odasi Journal, Oct. 15, 1984 and Aug. 15, 1983.

6¢
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4, The Questionnaire

The financial data of every company in the sample
are available from the studies of tﬁe chamber., In order to
gather data about the costing systems embloyed, financial
reports prepared, the way they are interpreted, the qués—
tionnaire method is used in the research. Along with the
questionnaire, personal interview method, naturailﬁ; i&mfoved“
the validity of the data collection method, The general mana-
- ger or the finance manager of the sample companies have‘been
interviewed in their offices and they have filled out the
questiocnnaires. |

| The questionnaire‘consists of.21 quéstiOns (Appendix
E). The first five questions are asked to relate the ques-
tionnaire with their financial figures gathered from the
 chémber. Only four out of 21 questions are opén ended, the
other questions are multiple choise questions, Five ouyrof
16 multiple choise questions are double choice questioﬁé.”

. The qﬁestionnaire is intended to find out the mana-
gement's pattern of giving decisions. The type of financial
reports prepared and the frequency of their preparation are
assumed to hase a managerial.decision making model, Then,
to analize the content of this base, questions are forwarded
to how these financial reports are prepared; whether variable
cbsting method has used or not is the main intention of the

gquestionnaire,
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5, The Performance Rating

The financial ratios are used to quantify and rate
the performance of the companies. These financial ratios are
profit over assets, profit over capital.étock, profit. over
sales, sales over assets, and sales over capital stock. The
ratios are calculated for 1982 and 1983, to be able to com-

pare the performance of the company,
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V. EMPIRICAL FINDINGS
A. Definition of Variables

The variables that are defined out of the data fof
‘the empirical analysis constitute the ﬁain part of the re-
‘search. There are 36 variable that donate the research, 31
bf them being gathered through quesﬁionnaires, five of them
througﬁ the studies of chamber of Industry. T
(1) Sales grouping, |

The sales of the companies are grouped in five headings:

(a) Above 15 billion Turkish Liras.

(b) Between 14.9 and 10 billion Turkish Liras.,
(c) Betweeﬁ 9.9 and five billion Turkish Liras.
(d) Between 4,9 and two billion Turkish Liras.
_(e) Below -two billion Turkish Liras. |

(2) . Iincome level grouping.

The income level of the companies are grouped in five head-

ings:

{a) ‘Above one billion Turkish Liras.

(b)) Between 999 and 500 million Turkish\Liras,
(c) Between 499 and 250 million Turkish Liras.
(d) Between 249 énd'lOO million Turkish Liras,
{e) Below 100 million Turkish Liras.

(3) Investment expenditure grouping.

The investment expenditure of the companies are gfouped in
six headings:

(a) Above 10 billion Turkish Liras.

(b) . Between 9.9 and five billion Turkish Liras.

(c) Between 4.9 and one billion Turkish Liras.
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(d) Between 999 and 500 million Turkish Liras,
(e) Between 499 and 100 million Turkish Liras.
(f) - Below 100 million Turkish Liras.

(&) Export level grouping |

The export sales of the companies are grouped in five head~

ings:

(a) Above 20 million dollars.

(b) Between 19,9 and 10 million dollars,

() * Between 9.9 and five million dollars.

{(d) Between 4.9 and one million dollars,

(e) Below one million dollars.

(5) The usage of computer in the operations of the com-
pany,

The companies are grouped in two headings:

(a) Use computer in the operations of the company.
{(b) Do not use computer in the operations of the company.
(6) The usage of computer in the general manager level,

The companies that use computer in their operations are

grouped in two headings:

(a) Use computer in the general manager level,
(b) Do not use computer in the general manager level.
(7) The usage of computer in the finance and accounting

department.

The companies that use computer in their operations are
grouped in two he iings:

- (a) Use comp.  +» in the finance and accounting department:
(b) Do not wu computer in the finance and accoﬁﬁting

department.
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(8) The usage of computer in the production department.
The companies that use computer in their operations are

grouped in two headings:

(a) Use computer in the production department.
(b) Do not use computer in the production department.
(9) The usage of computer in the planning department.

The companies that wuse computer in their operaticns are

groupéd in two headings:

(a) Use computer in the planning department.
(b) Do not use computer in the planning department,
{(10) The usage of computer in the sales department.

The companies that use computer in their operations are

grouped in two headings:

(a) Use computer in the sales department,
(b) Do not use computer in the sales department,
(11) The usage of computer in the purchasing department.

The companies that use computer in their operatidns are
grouped in two headings:

(a) Use computer in the purchasing department.

(v) Do no£ use computer in the purchasing department.

A company which uses computer in its operations may be grouped
in cases if using the computer in the departments mentioned
above,

(12) The point of view in the usage of computer.

The point of views of the companies that use computer in
‘their operations about the usage of computer are grouped in

four he:siings:

(a) The computer application is totally helpful in all

cases,
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(b) The computer application is totally helpful in some
cases.
(c) The computer application is partly helpful in some
cases.
(d) The computer application is not helpful in all cases.
(13) The usefulness of balance sheet and income statement

in managerial decision making.

The companies are grouped in two heading:

ta) Balance sheet and income statement are -used in mana-
gerial decision making.

(b) Falance sheet and income statement are not used in
managerial decision making.

(14) The frequency of the prepargtion'of balance sheet
and income statement.

The companies which use balance sheet and income statement

in managerial decision making are grouped in four headings:

(a) The reports are prepared weekly.

(b) The reports are prepared monthiy.

(cj The reports are prepared quarterly,

(d) The reports are prepared in every 4 months.

(15) The usage of sources and uses statement in managerial

decision making.

The companies are grouped in two headings:

{a) Use sources and uses statement in managerial decision
making.
{b) Do not use sources and uses statement in managerial

decision making. ’
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(16) . The usage of breakeven analysis in managerial deci-
sion making.

The companies are grouped in two headings:

(a) Use breakeven analysis in managerial decision making.
(b) _Do ndt use breakeven analysis in manageriai.decision
making.

(17) The usage of ratio analyéis in managerial decision
.ﬁaking.

The companies are grouped in two headings:

(a) Use ratio analsis in managerial decision making.

(b) Do not ‘use fatio analysis in managerial decision
making.

(18) The components that are included in the product cost,

The components are grouped in 18 headings:

(a) Direct labor.,

(b) Raw material,

(c) Supplies.

(d) | Heating and illumination.

(e) IEnergy and water,

(f) Repair and maintenance.

(g) Plant depreciation.

(h) Machine depreciation,.

(i)~ Plant rent,

(3) Administrative personnel expenses,

(%) Office supplies. )

(1) Office building depreciation,
(m)  Office building rént.

{(n) " Sales personnel expenses.

(0) Advertising and promotion expenses.
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(p) Financial expenditures.

(r) Labor rented.

(s) Portion from the general expenses,.

(19) The classification of costs as yariable and fixed

costs in the cost accounting systems.

The companies are grouped in two headings:

(a) The costs are classified as variable and fixed.
(b) The costs are not classified as variable and fixed,
(20) The type of classification of costs as fixed and

variable,

The companies which clagsify coéts as,figed and variable are
grouped in three headings:

(a) All costs are classified as fixed and variable.

(b) .Labor cost is assumed as fixed and all other costs
are classified as fixed and variable,

(¢) Raw material cost is assumed as variable and all
other costs are not classified,.

(21) The application‘of variable cost accounting methad
in'finanéial internal reporting.

The coﬁpanies are grouped in two headings:

(a)  Employ variable costing system in financial reporting.
(b) Do not employ variable costing system in financial
reporting.

(22) The usefulness of balance sheet and income statement
in long term planning.

The companies are grouped in two heaaings:

(a) Use balance shent’and income statement in long-term

planning.
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(b) Do not use balance sheet .and income statement in
long~term planning.

(23) The usefulness of balance shéet and income statement
in short-term planning.

The companies are grouped in two headings:

l(a) Use balance sheet and income statement in short-term
planning.

(b) Do not‘use balance sheet aﬁd income statement "in’
short~term planning.

{(24) The usefulness of balance sheet and income statement
in pricing decisions.

The companies are grouped in two headings:

(a) Use balance sheet and income statement in pricing.
(b) Do not use balande sheet and dincome statement in
pricing. | |

(25) The usefulness 6f balance sheet and income statement

in purchasing decisions.

The companies are grouped in two headings:

(a) Use balance sheet and income statement in purchasing
deéisions.

(b) Do not use balance sheet and income statement in
purchasing decisions.

(26) The usefulness of balance sheet and income statement
iﬁ investment decisions.

The companies are grouped in two heddings;

(a) Use balance sheet and income statement in investment

decisions.

(b) Do not use balance sheet and income statement in in-

vestment decisions.
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(27) The usage of balance sheet in evaluating the opera-
tions of the company.

The companies are grouped in two headings:

(a) Use balance sheet in evaluating.the operations of
the company. |

(b) Do not use balance sheet in evaluating the operafioﬁs‘
of the company.

(28) The usage of income statement in evaluating the ope-
rations of the company.

The companies are grouped in two headings:

(a) Use idincome statement in evaluatihg the operations
of the company.

(b) Do not use income statement in evaluating the opera-
tions of the company.

(29) The usage of sources and uses statement in evaluating
the operations of the company.

The companies are grouped in two headings:

(a) Use sources and uses étatement in evaluating the
ocperations of the company,

(b) Do not use sources and uses statement in evaluating
the operations of the company.

(30) The usage of ratio analysis in evaluating the opera-
tiong of the company.

The compsanies are grouped in two-headings:

(a) Use ratio analysis in evaluating the operations of
tﬁe company.

{(b) . Do not use io }nalysis in evaluating the opera-

tions of the compan: .
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(31) The .usage of monthly budget  compared reports in
evaluating the operations of the company. k
The companies are grouped in two headings:

(a) Use monthly reports in evaluating the operations of
"the company.

(b) Do not use monthly reports in evaluating the opera-
tions of the company,.

Naturally, any company can use more than oﬁe of the above
mentioned reports in evaluation of the company.

(32) The performance in profit over assets ratio.

The companies are grouped in two headings:

(a) Increase in profit over assets ratio, ' -
(b) Decrease in profit over assets ratio,
(33) The performance in profit over capital stock ratio.

The companies are grouped in two headings:

(a) Increase in profit over capital stock ratio,
(b) Decrease in profit over capital stock ratio,
(34) The performance in profit over sales ratio.

- The companies are grouped in two headings:

{(a) Increase in profit over sales ratio.
(B) Decrease in profit over sales ratio,
(33) . The performance in sales over assets ratio,

The companies are grouped in two headings:

(a) Increase in sales over assets ratio.
(b) Decrease in sales over assets ratio.
(36) The performance in sales over capital stock ratio.

The companies are grouped in two headings:
(a) Increase in sales over capital stock ratio,

(b) Decrease in sales over capital stock ratio.



TABLE 5
THE VARIABLE LIST

- RELATED VARIABLE
Vgg%?ﬁ%gs QUESTIONS IN | CODE IN THE
- QUESTIONNATRE ANALYSIS
1 1 V1
2 2 V2
3 3 V3
4 5 Vi
5 6 Vs
6 8 V6
7 8 V7
8 8 V8
9 8 V9
10 8 V10
11 8 Vil
12 11 V12
13 12 -
14 13 V13
15 14 V1a
16 14 V15
17 14 V16
18 15 -
19 16 V17
20 17 V1g
21 19 Vig
22 20 V20
23 20 V21
24 20 V22
25 20 V23
26 20 V24
57 21 V25
o8 21 V26
29 21 V27
30 21 V28
31 21 V29
37 - V41
33 - V61
34 - V71
35 - V81l
36 - Vol

41
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B. Statistical Methods Used

Statisticél methods employe@ in the research are
one-way frequency distributions, joint frequency distribu-
tiohs, Pearson correlations and Discriminant analysis.

| Normally, the first task of data analysis is to de~-
termine the basic distributional characteristics of each of
the variabies to be used in the subsequent statistical analy-
gis, The distributional characteristics available with this
statistical method are meén, mediah, mode, range, minimum,
maximum, standard deviation, standard_errqf, variance, skew-
ness, and kurtosis.

The minimum and maximum devote the smallest and
1argest value of a variable ‘endounfered among .the cases,
while the'range is the minimum subtracted from the maximum.
The mode is the valué of the variable which occursnmstcften.
The median is the numerical value of the middle case or the
case lying exactly on the 50th percentile, once all_the cases
have been rank ordered from Bighest to lowest. The mean is
the most common measure of ceﬁtral tendency for variables
measured at. the interval level. Often referred to as the
average, it is merely the sum of the individual values for
each case divided by the number of cases, The variance is
a measure of the dispersion of the data about the mean, The
standard deviation, very simply, is the square root of the
variance,

If an infinite number of equal-sized samples were
drawn from a given population, the mean of each sample would

be an estimate of the true population mean, but not all of
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ﬁhem would be identical, The pattern of these means would
actually constitute a normal distribution and would have a
standard deviation. The standard deviation of this distribu-
tion is the standard error. Thus, the standard error enables
to determine the potential degree of discrepancy between the
sample mean and the unknown population mean,

The skewness is a statistic needed to determine the
degree to which a distribution of cases approximates a nofmal'
curve, since it measures deviations from symmetry, The measure
of skewness sometimes called the third moment, takes on a
value of zero when the distribution is a 6omp1ete1y symmetric
bell-shaped curve., A positive value indicates that the cases
are clustered more to the left of the mean with most of the
extreme values to the right. A negative value indicates the
clustering to the right.

The kurtosis is a measure of the relative peakedness
or flatness of the curve defined by the distribution of
cases. A normal distribution will have a kurtosis of zero.
I1f the kurtosis is positive, the distribution is more peaked
than would be true for a normal distribution, while a nega-
tive value means that it is flatter. Kurtosis is sometimes
called the fourth moment,

After examining the distribution of each of the
variables, the research begins to investigate sets of rela-
tionships among two or more of these variables., Since the
sample size is relatively small, joint frequency distribution
" analysis is . ~able for tﬂe research, enabling the asnalysis

of pairs of + iables.
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A crbss tabulation is a joint frequency distribution
of cases according to two or more classificatory variables,
The joint frequency distributions can be statistically analy-
zed by the chi—séuare statistic, to determine whether or not
“the vériables are statistically independent, Chi-square is
a test of statistical significance, it enables to detefmiﬁe:'
whether a systematic relationship exists between two vari-
ables., Tests of statistical significaﬁce only indicate the
likelihood that an observed relationship actually exists in
. the universe, -they do not tell how strong the relationship
is. A relationship may be statistically significant without
being substantively important.

Since, the actual relationshiﬁ in the universe is
not known, small values of chi-square are interpreted to in-
dicate the absénce of a relationship, often referred to as
statistical independence., Conversely, a large chi-square
implies that a systematic relationship of some sort exists
between the.variables.

In order to determine whether a systematic relation;
ship does exist, it is necessary to ascertain the probability
of obtaining a2 value of chi-square as large or larger than
the one calculated from the sample, when in fact the vari-
ables are actually independent. This depends, in part, upon
the degrees of freedom. The degrees of freedom vary with the
number of rows and columns in the table, and they are im~
portant because the probability of obtaining a specific chi-
square value depends on the number of cells in the table,

By itself, chi-square enables only to decide whether.

variabhles are independent or related. It does not tell how
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strongly they .are related. Part of the reason is that the
sample size an& table size have such. an influence upon chi-
square. Other statistics which adjust for these factofé are
available, |

Pearson's correlation serves a dual purpose, Besides
its role as an indicator of the goodness of fit of the linear
regression, it is a measure of association indicating the
strength of the linear relationship between the two variables,
If the wvalue of the correlation is c¢lose to zerb, it is
assumed that there is little or no linear relationship. If
the valve of the correlation approaches to +1.0 or -1,0, it
is assumed that there is a strong linear relationship. Since
the correlation coefficient is a measure of association,wit
does not reveal which variable is considered to be predicting
the other. Significance tests are reported for eééh cdeffi-
cient and used for two-tailed test.of significance, When cor-
relation coefficient cannot be calculated, as‘wili happen
if the variable is either missing for all cases or takes the
same value for all cases, a value of 99.00 is assigned, which
is a sign that the coefficient was not calﬁulable.

In the metodology of the research, Pearson's corre-
lation coefficients of the pair of variables which showed
up high values of chi-square are considered.

In discriminant analysis, canonical correlation _is
used to judge the importance of the discriminant function,
It is a measure of association betwcen the function and the
variable in other words, it mea:ures the ability of the
function - discriminate among the groups. The higher and

closer to 2 the correlation, th< more the function 1is
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reliable and variables are éofrelated with the function.
Wilks' Lambda is another significance statistics in discri-
minant analysis. Lambda can be transformed into a chi-square
statistic for an easy test of statistical significance.

The standardized discriminant function coefficients
are of great analytic importance in and of themselves. When .
the sign i3 ignored, each.coefficient represents the relative
contribution o¢f its associated variable to that function,
The sign merely denotes whether the variable is makihg a

negative or positive contribution.

' C. General Findings

The results of the one-way frequency distribution are
presented in Appendix A and of the joint frequency distribu-
tion are presented in Appendix B. And the results of Pearson's
correlation and Discriminant analysis are presented in Abpéhé"
dix C and D, respectively.

| The stfiking point in the pgeneral analysis of the
findings is that there is a strong relation between the appli-
cation of computer in the operdtions of the company and the
classification of costs as variable and fixed and also the
application of variable costing in internal reporting. Almost
the 54 per cent of the sampled companies use computer and
the 71 per cent of them do classify the costs, the 57 per
cent of them apply variable COstiﬁg. The companies which
apply variable costing anq the comﬁanies which classify costs

ag variable and fixed, fall in the higher levels of sales

and income. Their volume and complexity of operations and
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activities may have forced these companies to implement com=-
puter and the application of computer might have caused avail-
able data for the use of variable costing and classification
of costs. The management not being able to control amianahée
every operation of the company might have decided to use
technical methods for rational decision making and evaluating
the company. Finding out the problem areas and searching for
the solution might have caused management to employ variable
costing and/or computer in their companies. Another fact is
that application of computer is a sign of modernization for
the present time and the application of it in Turkey is in-
creasing., Naturally, financially strong companies are the
first ones to adept themselves to thislmodernization process, |
The 93 per cent of the computer using companies have increased
their performance in sales over assets. While modernizing
these companies might have also been searching for more
rational managerial decision making alternatives. By coin-
cidence, there seems a strong relation between the application
of computer and the decision making using variable costing
as a tool. “

There is also an association between the usage of
computer and the usage of balance sheet, and income state-
ment in long-term and short-term planning, in pricing deci-
sion, and in investment decisions. The employment of computer
might have fac;litated the preparation of these reports and
enabled them to be prepared as detailed as the management
required for the purpose of..anagerial decision making. In-
versely, the desire of the m: . .gement for using the reports

in decision making might ha: - ended with a solution of using
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computer. Since the computer using firms can be generalized
as well-performing companies, they are faced with iong—term
and - short-term planning and pricing and.investing decisions
and try to be rational and optimal in their decisions to
succeed. The balance sheet and the income statement are the
primary tools for sqch managerial decisions, Their financial
strength have probably challenged them for the application

of the computer and by.coincidence the companies might have
taken the advantage of it as a managerial tool in their ope-
rations,

Another striking relation is -analized between the
usage 6f computer and the. ratio analysis. The 78 per cent
of the companies that use ratio analysis also employ computer
in their operations. Implementation of computer in .their
operation enahbles them to use the analysis in their mana-
gerial decisions. Inversely, the demand 6f the management
to take advantage of the ratio-analysis leads using computer.
to facilitate the process of the énalysis. Interestingly
enough, most of the companies using ratio analysis also use
variable costing and classify.the costs as variable and fixed.
And generally these companies are the succeeding companies,
It can be stated as there is a strong relation between using
computer, using variable costing, classifying the costs, and
using ratic analysis. Modern management tools which help
managers to control and evaluate the operations and give
decisions are mainly ratio analysis and cost analysis. And
modern management also uses computer for these analysis or
with the computer - available in their companies prefer to

employ these analysis,
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The companies wusing breakeven analysis alsdn u;e
variable costing in internal reporting, In fact, to be able
to perform a breakeven analysis, the company should have
classified its costs ag variable and fixed beforehand. It
is practical to make a breakeven analyéis when the company
isg élready employing variable costing in its reporting sys-
tem. Once the company implements‘the variable cost-acéounth@
it is very natural to perform breakeven analysis, especially
if the application of computer is present.

The ﬁompanies classifing.costs do'employ variable
costing in internal reporting. Classification of costs enables
to employ the variable éosting method or to employ variable
costing, costs must be classified already.

There seews to be a significant relationship between
the classification of costs and the usage of balance sheét
and income statement in long-term planning. Also there is
an association between the usage of these reports in long
term planning and the application of'variable_costing. The
presentation of the reports prépared and analyzed by the
variable costing method enlightenes management for the
- strengths and weaknesses of the company and builds up the
base for long~term planning. Alternatively, the management
team which desires to have déterminisfic long-term plahn;ng:
in the company prefer to employ variable costing to analyze
and plan more rational and realistic. In fact, the companies
which use variable costing are generally from the high in-
come and sales group and the companies which find balance
sheet and income statement helpful 1in long-term planning

also arelfrom the high level group. High volumes of’ sales
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and income may have been the result of rational lpng#term
planning or may have enforced the management to attain long-
term planning; to set long-term goals and objectives.to main~
tain the level of sales and incéme.

| The companies which apply variable costing also find
- balance sheet and income statement helpful in investment demi
cisions. ‘Investment decision making requires the evaluati@n
of the strengths énd weaknesées of the company, the alterna-
tives and the choice of the best alternative suitable to the
financial and cost structure of the company, Hence, variable
costing method is one of the primary tools to analyze and
evaluate the.company's structure. i

Finally, the use of £he computer, the applicétioﬁr
of the variable costing method, the classification of costs,
the use of balénce sheet and income stétement, and the sales
and income level of the company are all related with each
other, and affecting one anothér.

The application -0of sources -and uses statement and
breakeven analysis in_managerial_d@gisiqn making have a re-
lation with the performance cof the éompanies in profit over
capital stock ratios., The breakeven analysis is an analytical
technique for studying the relations among fixed costs, vari-
able costs, and profits.'It igs a profit-planning approégh
based on established relations between costs and revenues.
‘It is a device for determining the sales level for desired
levels of pfofit. The sources and uses of fund statement in-
dicates wheré cash came from and how it was used. The infor-
mation it provides points out that the company is making

progress or that problems are arising. The sources and uses



51

‘data may also be analyzed on a proforma basis to show how
a firm plans to acquire and employ funds during some future
period.

In order to perform in profit over capital stock
ratio, the percentage increase in profits must exceed the
percentage increase in capital stock. An increase in profit
is attained through profit planhing. The size and structure
of capital stock is decided through the analysis of sources
and uses of the funds of the company.

The companies which have increased their sales”oeerf
assets ratio also use income statement in evaluating the ope-
rations of the company. An income statement may be used by
managenment to judge the effectiveness of its past policies
and decisions, to detect unfavorable trends and develoﬁmmﬁs,
and to provide data upon which to base decisions regarding
a wide variety of matters, such as whether to expand produc-—
tion, whether to change advertising policy, whether to in-
troduce a new product, whether to alter selling prices, and
whether to merge with another corporation. Such an analysis
of income statement may lead to such decisions which may
generate an increase in sales more than an increase in assets,

It is observed that 11,5 per cent of the companies
which decreased their profit over sales ratio managed and‘
succeeded to increase profit over assets ratio. The inclusion
of export sales in the sales figure and the application of
low margins on these sales naturally generates a decrease
in profit over sales figure especially whén exports are in-

creasing in time.
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There has not been striking relations found with the
performance measurement of the sampled éompanies ‘and the
classification of costs and application of the variahble
costing methed in internal reporting.

The results of discriminant analfsis revealed that
the most contributing variables to thg usage of computer in
the operations of the company are the application of variable
cost accounting method in financial internal reporting, the
classification of costs as variable and fixed costs in the
cost accounting systems, the usefulness of balance sheet and
income statement in long term planning, the usage of ratio
analysis in evaluating the operations of the company, and
~the performance of sales over capital stock,

The most contributing variables to the classifica-
tion of costs. as variable and fixed costs in the cost ac-
counting systems are the performance of sales over capital
stock, the wusage of ‘balance sheet and ratid analysis in
evaluating the operations of the compahy}

Finally, the most contributing variables -to the ap= -
plication of variable cost accounting method in financial
internal reporting are the classification of costs as vari-
able and fixed costs in the cost accounting systems, the
usage of balance sheet, sources and uses statement, and ratio
analysis in evaluating the operations of the company, and

the performance in sales over capital stock.
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VI. CONCLUSION

The research aimed to exp}ore the relationship of
application of .variable costing, usage of financial reports,
employment of computer, and performanée‘of the companies.
For this purpose 36 variables have been defined to test the
relationships by statistical methods. The results have showed
that the employment of computer has direct relationship with
the classification of costs as variable and fixed costs,
application of variable costing in internal reporting, the
usefulness of balance sheet and income statement in long-term
planning, short-term planning, in pricing and purchasing
decisions and the usage of ratio analysis evaluating the
operations of the company,. Direct‘relationships have also
heen observed between the application of variable cqst;ng
in internal reporting and sales group, the usage of breakeven
analysis in managerial decision making, the classification
of costs, the usefulness of halance sheet and income state-
ment in long-term planning, investment decisions and the
usage of ratio analysis in evaluation of the company.

The research covers 26 of the companies out of 86
'private textile_ipdustrial companies that have taken places
in tHe first 500 largest companies of Turkey in 1983. The

sample size is quite representative of the textile industry

but not eno. : to make sophisticated statistical analysis.
If the samp size had been larger, regression models and
factor anal: methods cguld have been appiied to further
analyze the : -ngth and cause of the relationship between

variables: Th csearch sample size i limited to only Tstan-
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bul region companies in textile 'industry totalling up to
about 40 in size in the 500 largest‘companies list of the "
Chamber of Industry of Istanbul.iThe environmental factors
due to specific Istanbul region might héve affected the com-
panies in the sample and these unmeasured affects could not
been analyzed in the research, which is a rather important
fact, This will most probably discriminate the sampled com-
panies from the textile industrial companies in Turkey-wide,
So, for further and stronger analysis the research could be
extended to cover up the ¢ompanies of all regions so that
Turkish textile industry could be repfesented and by this
way the sample size would be increased enabling the researcher
to analyze and test the hypothesis by more explicit technical
methods,

By ﬁhancp,-the income level and sales level of the
companies in the sample are relatively in the higher level
of the industrial group. In fact, fhis very same industry
has performed quite well in the year 1983. These two facts
should not be overestimated in evaluating and implementing
the results of the research.

The relationships of fhe performance réting variables
~with other variables are found to be vaque and so unsystema-
tic that no clear cut propositions could Be stated., In further
analysis of the subject, newKand different variable&ifhat
best describe the performance méaSurement of the company
should be searched and more meéningful relationships could
be assemﬁled. In fact, the research can be improved with in-
troeducing more variables into the scene and tested statis-

tically. These new and different variables can be included
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to the analysis with the improvement of the questionnaire
or adding more questions to it and mainly arranging a panel
between the top management of the sampled companies. A dis-
cussion among‘them related to the subject matter would give
some highlights about the unmeasured behaviors and trends
of the management.and enable to analyze and evaluate the
answers of the questionnaires.

The research has aimed to search the subject in the
textile industry in 1985. The analysis could be extended to
other industrial groups of the Turkey so that comparative
studies regarding industrial differences can be accomplished,
By the very same objective, a comparative research could be
employed in the same industry with the same variables and
techniques after a certain period of time tblanaiyzé the
time féctor and the changing relationships over time. More
advanced studies would be comparing the textile industry of
Turkey with Unifed States, world countries, or European Eco-
nomic Community countries from the same point of view covering
the same period of time,

The research is succeeded to analyze and find-out some
related variable pairs so that further analysié and studies
could be based upon them and improve and develop the'fmpie;‘

mentations as to the purpose of the researches.
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APPENDIX A

ONE WAY FREQUENCY DISTRIBUTIONS

One-way frequency distributions. are analyzed for all

the variables of the research,
(1) - Sales grouping.

The 42.3 per cent of the.companies examined generated
sales of between two and five billion Turkish Liras in 1983.
The 42,3 per cent of the sample size have a sales figure
above five billion Turkish Liras. |
(2) Income level grouping.

The 42.3 per cent of the companies,haQe created an
income of befween 250 and 500 million Turkish Liras in 1983,
The 61,5 per cent of the sample héve ended in 1983 with a
profit of aboye 250 million Turkish Liras.

(3) .Investment expenditure grouping.

The 46.2 per cent of the companlies have made an in-
.‘Veétment expenditure below 100 million Turkish Liras in 1983,
It is clear.to interpret that the funds created from the
profits are not used as investments.in general.

(4) Export level grouping.

The 53;8 per cent of the companies have made an ex-
port sales below five million dollars in 1983. The 80.8 per
cent have been able to export above one million dollars.

(5) The usage of computer in the operations of the com-
pany. |

The 53.8 per cent of the companies sampled are using
computer in their operations., The 14.3 per cent of them are

employing-the computer in the general manager level, 92.9
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ﬁer cent of them in the finance and accounting department,
35.7 per cent of them in the production department, 28.6 per
cent of them in the planning department, 21.4 per cent of
them in the éales department, and 7.1 ‘per cent of them in
the purchasing department,

(6) The point of view of in the usage of computer.

The 28.6 per cent of the companies which use computer
in their operations find the application of it as totally
helpful in all cases, The 57.1 per cent find it as partly
helpful in some cases and 14,3 per cent of them imply that
the application of computer is not helpful in all cases.

{7) The usefulness of balance sheet and income statement.
in managerial decision making.

The 96.2 per cent of or 25 out of 26 companies have
been using the mentioned financial reports in their mana-
gerialldecision making.

(8) The frequency of the preparation of balance sheet
and income statement.

The 69.2 per cent of the sample prepares the reports
monthly, and 19.2 per cent prepares quarterly. Only one com-
pany prepares.every week and the other prepares every four
months.

(9) The usage of sources and uses statement, breakeven
analysis, and ratio analysis in managerial decision making.

The 46.2 per cent of the companies use sources and
uses statement, 26.9 per « nt of them u.e breakeven analysis,
and 57.7 per cent of the. .se ratio analysis in their mana-
gerial decision making. 1 is interesting .- note that.even

all the companies in the . mple are producticn oriented com-
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panies, they give very little emphasis on Ehe breakeven
analysis.
(10) The components tﬁat are included in the product costs.

All the cempanies include direct 1abor, raw material,
supplies, heating end illumination, energy and water, repair
and maintenance, and machine depreciation in the product
cost. The 84;6 per cent include plant depreciation, 15.4 per
cent include plant rent, 42,3 per cent include administrative
personnel expenses, 38.5 per cent include office supplies,
34.6 per cent include office building depreciation, 23.1 per
cent include office building rent, 23;1 per cent dinclude
sales personnel expenses, 19,2 per cent include advertizing
and promotion expenses, 30.8 per cent include financial éﬁé"
penées, 7.7 per cent include a portion from the general ex-
penses,

(11) The classificaﬁion of costs as variable and fixed
costs in the cost accounting systems.

The 50 per cent of the comﬁanies do classify the
costs aé variable and fixed. The 61.5 per cent of them
classify all the costs, 23,1 per ceﬁt of them assume labor
as a fixed cost and classify all the others,.and 15.4 per
cent of them assume raw material cost as the only variable
cost,

(12) The application of variable costing method in inter-
nal reporting.,

The 42.3 per cent of the.companies employ variable
costing method in their internal reporting of which 72.8 per

cent classify all the costs as fixed and variable and 27.2
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per cent assume labor cost as a fixed cost'and cléssify éll
other costs,

(13) The usefulness of balance sheet and income statements
in long~termdplanning, in short-term planning, in pricing,
in purchasing, and in investing,

The 38.5 per cent of the companies find the mentioned
financial reports useful in long-term planning, the 76.9 per
cent in short-term planning, the 84,6 per cent in pricing,
the 30.8 per cent in purchasing, and the 30.8 per cent in
investing decisions. The financial reports are mostly used
in pricirg decisions and leastly in invésting and puréﬁésing.
decisions,

(14) The evaluation of the operations of the company.

The 96.2 per cent of the companies use balance sheet
for the evaluation of operations, the 96.2 per cent use in-
come statement, the 38,5 per cent use sources and ﬁses state-
rent, the 34.6 per cent use ratio analysis, and the 15.4 per
cent usc monthly budget compared reports.

(15) Performance evaluation.

Thé 57.7 per cent of the companies have shown an in-
crease in profit over assets, the 69,2 per ceht have shown
an increase in profit over capital stock, the 50 per cent
have shown an increase in profit over sales, the 76.9 per

cent have shown on increase in sales over assets, and the

69.2 per cent have sh . an increase in sales over capitai
stock. The 46.2 per 't have shown an increase in profit
over assets, profit o- "capital stock, and profit over sales
simultanecusly. The .1l per cent ave shown an increase in

all ratios.
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APPENDIX B

JOINT FREQUENCY DISTRIBUTION

Joint Afrequency distribution is performed for the

following pairs of variables.

(1) Sales groups by income level (V1-V2),
(2) Sales groups by investment expenditure (V1-V3),
(3) Sales groups by the usage of sources and uses state-

ment in managerial decision making (V15V14).

(4) Sales groups by the usage of bréakeven analysis in
managerial decision making (V1~V15);

(5)  Sales groups by the usage of ratio analysis in mana-
gerial decision making (V1-V16).

(6) Sales groups by the classification of costs as vari-
ahle and fixed costs in the cost accounting systems (V1-V1i7).
(7) Sales.groups by the type of classification of costs
as fixed and variable (V1-V18).

(8) Sales groups by the application of variable cost
accounting in financial internal repbrting (V1-V19).

{9) Sales groups by the usefulness of balance sheet and
income statement in long-~term planning (V1-V20).

(10) Sales gfoups_by the usefulness of balance sheet and
income statement in short-term planning (V1-V21),

(11) Sales groups by the usefulness of balance sheet and
income statement in pricing decisions (Vl—VZZ).

(12) Sales groups by the.usefulnéss of balance sheet. and ..
income statement in purchasing decisions (V2-v23).

(13) Saleé groups by tﬂe usefulness of balance sheet and

"income statement in investment decisions (V1-V24),
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(14) Sales groups by tﬁe usage of balance sheet in evaluat-
ing the operations of the company (V1-V25).

(15) Sales groups by the usage of income statement in
evaluating the operations of the company QVl-VZG).

(16) Sales groups by the usage of soﬁrces and uses state-
ment in evaluating the operations of the company (V1-V27).
(17) Sales groups by the usage of ratio analysis in eval-
uating the operations of the company (V1-V28),

(18) Sales groups by the usage of monthly budget compared
reports in evaluating the operations of the company (V1-V29).
(19) Income level by investment expenditure (V2-V3). ..
(20) Income level by the usage of sources and uses state-
ment in managerial decision making (V2-V14).

(21) Income level by the usage of breakeven analysis in
managerial decision making (V2~V15).

(22) Income level by the usage of ratio enalysis in mana-
gerial decision making (V2-V16).

(23) Income level by the classification of costs as vari-
able and fixed costs in the cost accounting systems (V2-V17),
{(24) Income level by the type of classification of costs
as fixed and variable (V2-V17).

(25) Income level by the application of variable cost
accounting in financial internal reporting (V2-V19),

(26) Income level by the usefulness of balance sheet and

income statement in long-term planning (V2-V20),.

(27) Income level by the usefulness of balance sheet and
income st - wment in short-term planning (V2-V21),
(28) 7. -we level by the usefulr & of balance sheet and

income stat.went in pricing decisic¢. - (V2-V22),
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(29) Income level by the usefulness of balance sheet and
income statement in purchasing decisions (V2-V23),

(30) Income levei by the usefulness of balance sheet and
income statement in investment decisions (V2-V24).

(31) = Income level by the usage of balance sheet in eval-
uating the operations of the company (V2-V25).

(32) Income level byr the usage of ‘income ‘statement in
evaluating the operations of the company (V2-V26).

(33)  Income level by the usage of sources and uses state-
ment in evaluafing the operations of the company (V2-V27).
(34) Tncome level by the usage of ratio analysis in eval-
uating the operations of the company (V2-V28),

(35) Income level by the usage of monthly budget compared
reports in evaluating the operations of the company (Vé;V29L
(36) The usage of computer in the operations of the com-
pany by the classification of costs as variable and fixed
‘costs in the cost accounting system (V5-V17),.

(37) The usage of computer in the.operations of the com-
pany by the application of variable cost accounting in finan-
cial internal reporting (V5-V19),

(38) The usage of comﬁuter in the operations of the com-
pany by the usefulness of balance sheet and income statement
in long~-term planning (V5-V20).

(39) The usage of computer in thé bperations of the com-
pany by the usefulness of balance sheet and income statement
in short-term planning (V5-V21).

(40) The usage of computer in the operatiohs of the com-
pany by the usefulness of balance sheet and income statement

in pricing decisions (V5-V22).
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(41) The usage of computer in the operations of the com-
pany by the usefulness of balance sheet and income statement
in purchasing decisions (V5-V23).

(42) The usage of computer in the operations of the com-
pany by the usefulness of balance sheet and income statement
in investment decisiong (V5-V24).

(43) The usage of computer-inrthe operations of the com-
pany by the usage of balance sheet in'evaluating the opera-
tions of the company (V5-V25),

(44) The usage of computer in the operations of the com-
pany by the usage of income statement -in evaluating the
operations of the comﬁanyf(VS—V26).

{(45) The usage of computer in the operations of the'cém—
pany by the usage of sources and uses statement in evaluating
the operations of the company (V5-V27),. |
(46) The usage of computer in the operations of the com-
rany by the usage of ratio analysis in evaluating the opera-
tions of the company (V5-V28), |

(47) The usage of computer in the operations of the coﬁ—
pany by tLhe usage of monﬁhly budget compared reports in
evaluating the operations of the company (V5-V29),

(48) ° The frequency of the preparation of balance sheet
and income statement by the classification of costs as vari-
able and fixed costs in the cost accounting systems (V13-V17),
(49) The frequency of the preparation of balance sheet
and income statement by the application of variable cost
accountin: . financial internal rep«:ting (V13-V19),

(50) Thq frequency of the prepaiution of Dbalance sheet

and income .tatement by the usefuln. s of balance sheet and
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income statement in long-term planning‘(VlB—VZOj.

(51) The frequency of the preparation of balance sheet
and income statement by the usefulness of balance sheet and
income statemen£ in short~term plénning.(Vl3;V2l).

(52) The £frequency of the preparation of balance sheet
and income statement by the usefulness of balance sheet and
" income statement 1in pricing decisions (V13-V22).

(53) = The frequency of the preparation cf balance sheet
and income statement by the usefulness of balance sheet énd”
income statement in purchasing decisions (V13-V23),

(534) - The fréquency of the preparation of balance sheet
- and income statement by the usefulness of balance sheet and
.income statement in invéstment.decisions (V13-V24),

(55) The frequency of the preparation of balance sheet
and income statement by the usage. of balance sheet in evaluat-
ing the operations of the company (V13-V23),

(565 Thé frequency of the preparation of balance sheet
and income statement by the usage of income statement in
evaluating the operations of the company (V13-V26).

(57) The frequency Qf the preparation of balance sheet
and income statement by‘the usage of sources and usés state-
ment in evaluating the operations of the company (V13-V27),
(58) The frequency of the- preparation of balance sheet
and income statement by the ﬁsage of ratio analysis in eval-
vating the operations of the company (V13-V28).

(59) The frequency of the preparation of balance sheet
and income.statement by tﬁe usage of monthly budget compared
reportsa in‘evaluating the operations of the companyﬁ(V13~

V29).
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(60) The usage of sources and uses statement in managerisal
decision making by the application of variable cost accounting
in financial internal reporting (V14-V1G),

(61) The usége of breakeven analysis in managerial deci-
sion making by the application of variable cost accounting
in financial internal reporting (V15-V19).

(62) The usage o0f ratio analysis in managerial decision
making by the application of variable cost accounting in
financial internal reporting (V16-V19}),

(63) The classification of costs as variable and fixed
costs in the cost accounting systems by the application of
variable cost accounting in financial internal reporting
(V17-V19),

(64) The classification of costs as variable énd fixed
costs in the cost accounting systems by the usefulness of
balance sheet and income statement in long-term planning
(V17-V20).

(65) The classification of costs as variable and.ﬁixed
costs in the cost accounting systems by the usefulness of
balance sheet and income statement in short-term planning
(V17-v21).

(66) The classification of costs as variable and fixed
costs in the cost accounting systems by the usefulness of

balance sheet and income statement in pricing decisions (V17-

V22).

(67) The classification of costs as variable and fixed
costs in the cost aCCOh:Zing systems by the usefulness of
balance gheet and incounc statement.in rurchasing decisions

(V17-V23),
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(68)  The classification of costs .as variable 'and fixed
costs in the cost accounting systems.by the usefulne;Q of
balance sheet and income -statement -in investment decisions
(V17-V24).

(69) The.classification of costs as variable and fixed
costs ip the cost accounting systems by the usage of balance
sheet in evaluating the operations of the company (V17-V25).
(70) The classification of costs as variable and fixed
costs in the cost accounting systems by the usage of income
statement inrevaluating the operations of.the company (V17-
V26),

{(71) The classification of costs as variable and fi;éd
costs in the cost accounting systems by the usage of sources
and uses statement in evaluating the operaﬁibns éf thé com;
pany (V17-V27). | |

(72) The classification of costs as vériable and fixed
costs in the cost accounting systems by the usage of ratio

analysis in evaluating the operations of“the company (V17-
vag).

(73) The classification of costs as variable and fixed
costs in the cost accounting‘systems by the usage'of monthly
budget compared reports in evaluating the operations of the
company {V17-V29),

(74) The type of classification of costs as fixe&--agd
variable by the application of variable cost accounting in
financial interhal reporting (V18~V195.

(75) The application of variable cost accounting in finan-
.cial internalfreporting by the usefulness of balance sheeﬁ

and income statement in long-term planning (V19-V20).
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(76) The application of variable cost accounting in finan-
cial internal reporting by the usefulness of balance sheet
and income statement in short-term planning (VlQ—VZi);iﬂ

S (77) The application of variable cost accounting in finan-
cial internal reporting by the usefulness of balance sheet
-and income statement in pricing decisions (V19-V22), B
(78) The aﬁplication of variable cost accounting in finan-
cial internal reporting 5y the usefulness of balance sheet
and income statement in purchasing decisions (V19-V23),

(79) The application of variable cost accounting in finan-
cial inte=rnal reporting by the usefulness of balance sheet
and income étatement in investment decisions (V19-V24),

(80) The application of variabié cdst accounting in finan-
| cial dnternal reporting by the usage of balance sheet in
evaluating the-operations of the company (V19~V25),

(81) - The application of variable cost accoﬁnting in finan-
éial internal reporting by the usage of income statement in
evaluating the operations of the company (V19-V26).

(82) The application of variable cost accounting in finan-
cial dinternal reporting by.the usage of sources and uses
statement in evaluating the operations of the company (V19-
v27). |
(83) The.application of variable cost accounting in finan-
c¢ial dinternal reporting by the usage of ratid analysis in
evaluating the operations of the company (V19-V28),

(84) ‘The application of variable cost accounting in finan-
cial internal reporting by the usage of'ﬁOnthly budget com-
pared reports in evaluating the operations of the company.

(V19-~V29),



98

(85) The performance in profit over assets ratio by the
usage of computer in the operations of the company (V41-V5),
(86) The performance in profit over assets ratio by the
frequency of the preparation of balancel‘sheet and income
statement (V41-V13).

(87) The performance in profit over assets ratio by the
usage of sources and uses statement in managerial decision
making (V41-V14).

(88) The performance in profit over assets ratio by the
usage of breakeven analysis in managerial decision making
(V41-V13),

(89) The performance in profit over assets ratio by the
usape of ratio analysis in managerial decision making (V41-
V1i6).

(90) The performance in profit over assets ratio by the
classification of costs as variable and fixed costs in the
rost accounting systems (V41-V17),

(91) The performance in profit ofef assets ratio by ‘the
type of classification of costs as fixed and variable (V4i—
vig).

(92) The performance in profit over assets ratio by the
application of variable cost accounting in financial internal
reporting (V41~V19),

(93) The performaﬁce in profit over assets ratio by the
usefulness of balance sheet and income statemeﬁt in long-term
planning (V41-V20).

{(94) The performance in profit over assets ratio by thec
usefulness of balance sheet and income statement in short

term planning (V41-V21).
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(95) The performance in profit over assets ratio by the
usefulness of balance sheet and income statement in pricing
decisions (V41-V22),

(96)  The performance in profit over assets ratio by the
.usefulness of balance sheet and income stafement in purchasing
decisions (V41-V23).

(97) The performance in profit over assets ratio by the
usefulness of balance sheet and income sﬁatement in invest-
ment decisions (V41-V24).

(98) The performance in profit over assets ratio by the
usage of balance sheet in evaluating the. operations of the
company (V41-V25). |

(99) The performance in profit over assets ratio by the
usage of dincome statement in evaluating the operations of
the company (V41-V26).

(100) The performance in profit over assets ratio by the
usage of sources and uses statement in evaluating the opera-
tions of the company (V41-V27).

(101) The performance in profit over assets ratio by the
usage of rgtio analysis in evaluating the operations of the
company (V41-V28).

(102) The performance in profit over assets ratio by the
usage of monthly budget compared reports in evaluating the
operations of the company (V&l—V29).

(103) The performance in profit over capital stock ratio
by the usage of computer in the operations of the company
(V61-V5). _ »

(1@%). The performance in profit .ver capital stock.;apio

by tle frequency of the preparation { balance sheet and in-
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come statement (V61-V13),

(105) The perfdrmance in profit over capital stock ratio
by the usage of sources and uses statement in managerial de-
cision making (V61-V14),.

(106) The performance in profit over éapital-stock ratio
by the usage of breakeven analysis .in managerial decision
making (V61-V15), ”

(107) The performance in profit over capital stock ratio
by the usage of ratio analysis in managerial decision making
(V61-V16).

(108) The performance in prefit over capital stock ratio
by the classification of costs as variable and fixed costs
in the cost accounting systems (V61-V17)..

{109) - The performance in profit over capital stock ratio

by the type of classification of costs as fixed and variable

(V61-V18).

£110) The performance in profit over capital stock ratio-

by the application of variable cost accounting in financial
internal reporting (V61-V19), | | |

(111) The performance in profit over capital stock ratio
by the usefulness of balance sheet and income statement in
long-term planning (V61-V20),

(112) The performance in profit over égpital stock ratio
by the usefulness of balance sheet and income statement in
short-term planning {(V61-V21).

(113) The performance in profit over capital stock ratio
by the usefulness of balance sheet and income statement in

pricing decisions (V61-V22).
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(114} The performance in profit over.capital stock ratio
by the usefulness of balance sheet and income statement in
purchasing decisions (V61-V23)..

(115) The performance in profit over ;apital stock ratio
by the usefulness of balance sheet and income statement in
investment decisions (V61-V24),.

(116) The performance in profit over capital stock ratio
by the usage of halance sheet in evaluating the operations
of the company (V61-V25),

(117) The performance in profit over capital stock ratio
by the usage of income statement in evaluating the operations
of the company (V61-V26).

{(118) The performance in profit over capital stock ratio
by the usage of sources and uses statement in evaluating the
operations of the company (V61-V27).

(119) The performance in profit over capital stdck”}atio
by the usage of ratio analysis in evaluating the operations
of the company (V61-V28).

(120) The performance in profit over capital stock“réfio
by the usage of monthly budget compared reports in evaluating
the operations of the company (V61-V29),

(121) The performance in profit over sales ratio by the
usage of computer in the operations of the company (V71-V5),
(122) The performance in profit over sales ratio by the
frequency of the prepafation of balance sheet and income
statement (% 1-V13).

(123) Th: -erformance in profit ov:r sales ratio by the
usage of s.irces and uses statemen: in managerial decision

making (V71-V14),
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(124) The performance in profit ovér sales ratio by the
"usage of breakeven analysis in managerial decision making
(V71-V15), |

(125) | The performance'in profit over sales ratio by the
usage of ratio analysis‘in managerial decision making (V71-
Vi6).

- (126) The performance in profit over sales ratio by the
classification of costs as variable and fixed costs in the
cost accounting systems (V71-V17).

(127) The performance in profit over sales ratio by the
type of classification of costs as fixed and variable (V71-
vis). -

S (128) The performance in profit over sales ratio by the
application of variable cost accounting in financial internal
reporting (V71-V19), |

(129) The performance in profit over sales ratio by the
vsefulness of balance sheet and income statement in long-term
planning (V71-V20).

(130) The performance in pfofit over sales ratio by the
usefulness of balance sheet and income statement in short-
tefm planning (V71-V21). |

(131) The performance in profit over sales ratio by the
usefulness of balance sheet and income statement in pricing
decisions (V71-V22).

'(132) The performance in profit over‘saleé ratio by the
usefulness of balance sheet and income statement in purchasing
decisions (V71-V23).

(133) The. perfrrmance in profit over sales ratio by the

usefulness of balance sheet and income statement in invest-
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ment decisions (V71-V24),

{134) The performance in profit over sales ragio by the
usage of balance éheet in evaluating the operations of the
company (V71-V25),

(135) The performance in profit over sales ratio by the
usage of income statement - in evaluating the operations of
the company (V71-V26).

(136) The performance in profit over sales ratio by the
usage of sources and uses statement in evaluating the opera-
tions of the company (V71-V27).

(137) The performance in profit over sales ratio by the
usage of ratio analysis'in evaluating the ?perations of the
company (V71-V28).

(138) The performance in 5r0fit over sales ratio by the
usage of monthly budget compared reports in evaluating the
operations of the company (V71-V29),

(139) The performance in sales over assets ratio by the
usage of computer in the operations of the company (V81-V5),
(140) The performance in sales over assets ratio by thé
frequency of the preparation of balance sheet and income
statement (V81~-V13).

(141 The performance in sales over assets ratio by ﬁhe
usage of sources and uées statement in managerial decision
making (V81-V14), | o | |
(142) The performance in sales over assets‘ratio by the
usage of breakeven analysis in mahagefial decision making
(V81-V15), |

(143) The performance in sales over assets ratio by the

usage of ratio analysis in managerial decision making (V81-V16),
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(144) The performance in sales over assets ratio by the
classification of costs as variable and fixed costs in the
cost accounting systems (V81-V17),

(145) - The pefformance in sales oﬁer assets ratio by the
type.of classification of coéts as fixed and variéblé”tVBI;
vi8).

(146)  The performance in salés over aésets ratio by the
application of variable_cost accountihg in financial intefﬁal”
reporting (V81-V19),

(147) .The performance in sales over assets ratio by the
usefulness of balance sheet and income statement in long-term
planning (V81-V20),

(148) The.performance in sales over assets ratio by the
usefulness of balance sheet and income statement in shoftu
term plannihg (Vv81l-v21), | | |

(149) The performance in sales over assets ratio by the
usefulness of halance sheet and income statement in pricing
decisions (V81-V22). |

(150) 'The performance in sales over assets ratio by the
‘usefulness of balance sheet and income statement -in -purchasing
decisions (V81-V23).

{(151) The performancé in sales over assets ratio by the
usefulness of balance sheet and income statement in invest-
ment decisions (V81-V24),

(152) The performance in sales over assets ratio by the
usage of balance sheet in evaluating the operations of the
company (V81-V25), '

(153) The performance in sales over assets ratio by the

usage of income statement in evaluating the operations of



105

the company (V81-V26),

(154) = The performance in sales over assets ratio by the

usage of sources and uses statement in evaluating the opera-

tions of the company (V81-V27).

(155) The ﬁefformance in sales over aséets,ratio by the
usége of ratio analysis in évaluating the operations of the
éompany (V81-v28).

(156)  The pérformance in sales over assets ratio by the
usage of monthly budget compared reports in evaluating the
operations of the company (V81-V29).

(157) The performance iﬁ sales over capital stock ratid
by the usage of computer in the 0pérations of the company
(V91-V5). ]
(158) The performance in sales oﬁer'capital stock ratio
by the fréquen;y of the prepération of‘balance sheet and in-
come statement (V91-V13),

(159) | The perfomance in sales over capital stock ratio by
fhe_usage of éOurces and uses statement in managerial deci-
sion making (V91-V14), |

(1603 The performénce in saleé'over capital stock ratio
by the usage of breakeven analysis in managerial decision
making (V91-V15),

.(161) The performance in sales over capital stock ratio
by the usage of ratio analysis in managérial decision making
(V91-V16).

(162) The performance in sales over capitallééoﬁk‘féﬁib
by the classification of costs as variable and fixed costs

in the cost accountihg systems (V91-V17).



(163) The performance in sales over capifal
by'the'type of classification of costs as fixed
(V91-v18).,

(164) The performance in sales over capitﬁl
by the application of variable cost accounting
internal reporting (V91-V1Gg),

(165) The performance in séiés over capital
by the usefulnéss of balance sheet and income
long-term planning (V91—V20).

(166) The performance iﬁ saleé over capital
by the usefulness of balance sheet and income
short-term planning (V91-V21l),

(167) The performénce in sales over capitél
by the usefulness of balance sheet and income
pricing decisions (V91—V52).

(168) - The performance in sales over capital

by the usefulness of balance sheet and income

purchasing decisions (V91-V23).
(169) The performance in sales over capital
by the usefulness of balance sheet and income
investment decisions (V91-V24),.

(170) The performance in sales over capital
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stock ratio

and variable

stock rartio

in financial

stock ratio

statement in

stock ratio

statement in

stock ratio

statement in

stock ratio

statement in

stock ratioc

statement in

stock ratio

- by the usage of balance sheet in evaluating the operations

of the company (V91-V25),

(170) The performance in sales over capital

stock -ratio-

by the usage of income statement in evaluating the operations

of the company (V91-V26),."

(172) The performance in sales over capital

stock ratio

by the usage of sources and uses statement in evaluating the
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operations of the company (V91-V27).

(173) The performance in sales over capital stock ratio
by the usage of ratio analysis in evaluating the operations
of the company (V91-V28).

(174) The performance in sales over capital stock ratio

by the usage of monthly budget compared reports in evaluating

the operations of the company (V91-V29),
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TABLE 6

JOINT FREQUENCY DISTRIBUTIONS

PAIR OF DEGREES LEVEL OF
VARTABLES ‘| CHI-SQUARE 1§ op"ppprnon | CONﬂﬁ%ENCE
Vi-v2 39,7789 16 100
V1i-V3 32,7321 _ 20 96
V1-V14 2.6667 4 39
y1-v15 5.5261 A 76
V1-V16 : 4,8711 4 69
V1-V17 8.0909 4 91
V1-v18 3.0153 6 20
V1-V19 5.6703 4 77
V1-V20 7.7083 4 90 .
V1-v21 3.0208 4 b4
V1-v22 5.1136 4 72
V1-V23 4,0135 4 58
V1-V24 3.0944 4 45
V1-v25 1.4182 4 16
V1-V26 1.4182 4 16
V1-V27. 5.3231 4 74
Vi-V28 4.7788 4 67
V1-V29 2.5472 4 36
V2-V3 © 25,1230 . 20 79
V2-v1i4 3.3333 4 50
V2-V15 5.1765 4 72
V2-V16 0.6519 4 4
V2-V17 ~ 5.,7576 4 77
V2-V18 © 4.3333 8 23
V2-V19 . 4.5840 4 65
V2-V20 10.3030 4 96
V2-v21 2.5095 4 35
V2-v22 2.4019 4 33
V2-V23 5.4548 4 75 T
V2-V24 0.8175 4 7
V2-vV25 12,4800 4 98
V2-V26 1.4182 4 16
V2-V27 4.1068 4 59
V2-V28 1.2642 4 13
V2-V29 3.6529 1 65
V5-V17 5.5714 1 98
V5-V19. 2,7351 1 90
V5-V20 1.3258 1 75
V5-V21 3.2873 1 93
V5-V22 " 4,3388 1. 96
V5-V23 1,7236 1 79
V5-V24 0.2017 1 32
V5-V25 0.8914 1 65
V5-V26 1.2133 . 1 72
V5-v27 0.2476 1 35

(con'd)



LEVEL OF

PATR OF DEGREES

variapLis | CHIZSQUARE | 6pcrvenon CONF N CE
V5-v28 3.1721 ] 92
V5-V29 0.8512 1 61
V13-V17 3.7660 3 70
V13-V19 3.7157 3 69
V13-V20 3.0180 3 59
V13-v21 4.1699 3 75
V13-V22 4.4235 3 77
V13-V23 1.1081 3 22
V13.-V24 4.9412 3 81
V13-V25 0.4051 3 6
V13-V26 0.4051 3 6
V13-v27 2.1759 3 27
V13-V28 2.9610 3 68
V13-V29 1.8519 3 39
V14-V19 0.1678 1 30
V15-V19 2.6077 1 89
V16-V19 0.9063 1 63
V17-V19 19,0667 1 100
V17-V20 2.1635 1 84
V17-V21 0.1603 1 29
V17-V22 0.4759 1 51
V17-V23 0.9910 1 65
V17-V24 0.5197 1 52
V17-V25 11,0400 1 67
V17-V26 1.0400 1 67
V17-V27 0.6500 1 56
V17-V28 1.5294 1 77
V17-V29 0.0000 1 0
V18-V19 1.4773 2 52
V19-V20 1.7316 1 79
V19-V21 0.6494 1 56
V19-V22 0.1574 1 29
V19-V23 1.7238 1 79
V19-V24 1.6341 1 78
V10-V25 0.7627 1 59
V19-V26 1,4182 1 76
V19-V27 0.3939 1 46
V19-v28 3.3462 1 93
V19-v29 0.1146 1 26
V41-V5 0.0038 1 6
V41-V13 3.7157 3 69
V41-V14 0.1778 1 30
VAl-V15 1.6269 1 78
V41-Y16 0.1067 1 25
V41-V17 0.1576 1 29
V41-V18 0.7609 2 31
Y41-V19 1.1699 ° 1 71
V41-V20 0.2435 1 35
V41-V21 0.0406 1 Y

(con'd)
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PAIR OF DEGREES LEVEL OF
VARTABLES | CHI-SQUARE | p o CONF(I?D)ENCE
V41-V22 0.1574 1 29
V41-V23 1.6341 1 78
V41-V24 1.6341 1 78
V41-V25 0.7627 1 59
V4al-~-V26 0.7627 1 59
V41-v27 1,0085 1 66
V41-vV28 0.0257 1 12
V41-V29 2,.0700 1 83
V61-V5 0.3482 1 42
V61-v13 2.9412 3 58
V61-V14 1.8151 1 80
V6el-V1s5 3.7438 1 95
V61-V1i6 1.6269 1 78
V61-V17 0.0000 1 0
V6l-V18 0.4815 2 51 - -
V61-V19 0.2801 1 38
V6i-V20 0.4902 1 52
V61-V21 0.4136 1 47
V61-V22 0.0028 1 6
Vol-V23 1.7517 1 80
V61l-V24 0.2649 1 37
V61-V25 0.4622 1 51
V61-V26 0.4622 1 51
V61-V27 0.8847 1 62
V61-V28 0.4720 1 51
V61-V29 0.8207 1 61
V71-V5 0.6190 1 55
V71-V13 . 2.3860 3 50
V71-V1i4 0.0000 1 0
V71-V15 1.8151 1 80
V71-V16 0.1778 1 30
V71-Vi7 00,1538 1 29
V71-V18 0.2579 2 12
V71-V19 0.4182 1 47
V71-V20 0.4274 1 47
V7L-v21 0.1603 1 29
Vil-vaz2 0.2938 1 36
V71-V23 0.5197 1 77
V71-V24 2.4934 1 88
V71-V25 1.0400 1 67
V71-V26 1.0400 1 67
V71-V27 0.0000 1 0
- V71-V28 0.1699 1 30
V71-V29 1,1818 1 71
V81-V5 4.3385 1 96
V81-V13 3.0702 3 60 -
V81-V14 0.0000 1 0
V81-V15 0.6050 - 1 54
V81-V16 0.0593 1 18

(confd)
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LEVEL OF
PAIR OF DEGREES
VARTABLES | CHI-SQUARE } . crrepom Co”iggFNCE
V81-V17 0.8667 I 62
V81-V18 0.4815 2 51
V81-V19 1.8962 1 81
V81-V20 0.3289 1 41
V81-v21 0.8772 1 62
V81-V22 0.1628 1 30
V81-V23 0.8530 1 61
V81-V24 4.3602 1 96
V81-V25 0.3120 1 40
V81-V26 3.4667 1 93
V81-V27 0.4388 1 49
V81-V28 0.8157 1 60
V81-v29 0.0098 1 8
V91-V5 1.2424 1 73
V91-V13 3.6155 3 68
Vo1-v14 0.2017 1 32
VGT_V15 0.0017 1 6
V91-V16 2.2723 1 85
V91-v17 0.0000 1 0
V91-V18 2.8287 2 75
Vo1-Vig 0.1094 1 26
V91-V20 0.0306 1 13
V91-V21 2.9412 1 91
V91-V22 0.0028 1 6
V91-v23 0.1635 1 29
V91-V24 0.2640 1 37
VO1-V25 0.4622 1 51
VO1-V26 0.4622 1 51
V91-V27 0.6500 1 56
Vo1-v28 1.2084 1 72
VO1-V29 0.8207 1 61
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The values for the joint distribution of 174 pair
qf Qariables are shown in Table 6. The confidence level for
each pair of variable is calculated with given the chi-square
and degrees of freedom. The chance of having a.higher chi-
square for the related pair of variable is lhO per.ceﬁfhﬁnuﬁ
‘the corresponding level of confidence,

The null hypothesis in this analysis is that thefe
is no relation between the variableﬁtin'the pair. The”c6ﬁ+--
fidence level of the pair indicates the level at which the
hypothesis be Trejected aﬁd accept that the variables are
dependent; The general accepted level of confidence for sta-
tistical analysis purposes is 90 per cent or above,

Depending on the values and results of joint frequency
distfibution analysis and considering the objective of the
research pearson correlation for selécted pairs of variables
is calculated and shown in Table 7,

The pairs of varjables with a confidence level equal
or more than 75 per cent are assumed to be éystematically
related with each other. These pairs are as follows:

(1) Sales groups and income level (V;—VZ).

Companies in the highest sales level also belong tb
the highest income level. As the sales level decreases, the
corresponding income level naturally decreases,

- {(2) Sales groups and investment expenditures (V1-V3).

Companies in high sales groups tend to spent more
investment expenditures or companies with high investment
expenditures tend to have more sales figure.

(3). Sales groups and the usage of breakeven analysis in

managerial decision making (V1=V15).
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The 66.6 per cent of the highest sales group com-
panies use breakeven analysis in managerial decision making.
‘As the level of sales decreases, the percentage of using the
analysis decreases.

(4) Sales groups and the classification of costs as
variable and fixed costs in the cost accounting systems (V1-
V1i7).

All of the companies in the highest sales group and
the 75 per cent of the companiés in the next highest group
classify the costs as fixed and variable. The 66.6.per cent
of these nompanies classify all the costs 'in the cost account-
ing system.

(5) Sales groups and the application of variable cost
accounting in finaﬁcial internal reporting (Vl-V19).

The 66:6 per cent of the companies in the highest
sales group, the 75 per cent of the companies in the next
sales group, and the 50 per cent of the companies in the
middle- sales groun apply variable coéting in internal re-
porting system. The 63.6 per cent of the companies in the
low sales group and all of the companies in the lowest sales.
group do not apply the variable costing method.

(6) Sales group and the usefulness of balance sheet and
income statement in long-term planning (V1-V20).

All of the companies in the highest sales gfoup find
balance sheet and income statement useful in long~term planning.
But all of the next highest level companies find the reports

unusefui in long-term planning.
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(7) Income level and investment expenditures (V2-V3).

As the income level of the companies increase, the
investment expenditures spent increase too,

(8) Income level and the <classification of costs as
variable and fixed costs in the cost accounting systems (v2-
V17).

A1l of the companieé iﬁ the highest income level,
the 50 per cent of the companies in the next highest level,
and the 54.5 per cent of middle income level classify costs
as variable and fixed. The 83.3 per cent of the lowest income
level do not classify costs as such.

(9) Income level and the usefulness of balance sheet and
income statement in long-term planning (V2-V20).

All of the companies in the highest income level find
‘these financial reports useful in long-term planning though
all of them in the next highest level find unuseful,

- (10) Income level and the usefulness of balance sheet and
income statement in purchasing decisiéns (V2-V23),

The 71 per cent of the companies which do not use
balance sheet and income statement in purchasing decisions
have an income level of more than 500 million Turkish Liras.
Seventy five per cent of the companies using the report;kmye._
an income less than 500 million Turkish Liras.

(11). Income level and the usage of balance sheet in eval-
yating the operations of the company (V2-V25).

All the sampled companies except one use balance
sheet in evaipation of the company;

(12) The usage of computer in the operations of the com-

"~ pany and the. classification of costs as variable ar.! fixed
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costs in the cost accounting systems (V5-V17),

The 38.4 per cent of the companies use computer and
classify costs as variable and fixéd, the 34,6 per cent of the
companies do not use computer and do not -classify costs as
variable and fixed. The 71.4 per cent of the computer using
companies classify costs as such,

(13) The usage of computer in the operations of the coﬁ—
peny and the application of variable cost accounting in finan-
cial internal reporting (V5-V19). . o |

The 57.1 per cent of the computer using compgnieg
apply variable costing and the 75 per cent of the companies
that do not use computer do not apply variable costing'in
internal reporting either. The 72.7 per cent of the companies
applying variable costing use computer in their operations.
(14) The usage of the computer im the bperations.oi the
company and the usefulness of balance sheet and income state-
ment in long-term ﬁlanning, in short-term planniné,in pricing
decisions, and in purchasing decisions (V5~V20/V2l/V22/V23).‘

The 50 per cent of computer using companiesrufiﬁé
balance sheet and dincome statement useful in long-term
planning, the 92,8 per cent find them useful in short-term
planning, the 42,8 per cent find them useful in pricing de-
cisions and the 35,7 per cent find them useful in purchasing
decisions. The 70 per cent of the companies finding the
reports useful in long~term planning, the 65 per cent of them
finding the reports useful in short-term planning, the 63.6
per cent of them finding the reports useful in pricing deci-
sioﬁs, and the 75 per cent of them finding the reports useful

in purchasing decisions use computer in their operations.
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With the usage of computer, the reports prepared become more
useful in managerial decision making,

(15)  The usage of computer in the operations of the com-~
pany and the usage of ratio analysis in evaluating the opera-
tions of the company (V5-V28),

The 50 per cent of the companies using computer use
ratio analysis in their analysis. and the 83.3 per. cent of
the companies not using computer do not use the ratio analysis
in the evaluation of the activities of the company. The 77,7
per cent of the companies using the ratic. analysis also use
computer in their operations.

(16) The frequency of the preparation of balance sheet
and income statement and the usefulness of them in short-term

and long-term planning (V13-V21/V22).

The 82,3 per cent of the companies preparing the re--

ports monthly use the reports in short-term planning and the
94,1 per cent of the companies preparing the reports monthly
use them in long-term planning. The 73;6 per cent of the com-
panies finding the reports useful in short-term planning and
the 76.1 per cent of the companies finding the reports useful

in long-term planning prepare the reports monthly,

{(17) The frequency of the preparation of balance sheet

and dncome statement and the usefulness of them in investment
decisions (V13-V24).
The companies using the reports in investment deci-

sion prepare them monthly. More than half of the companies

which do not use balance sheect and income statement in in-

vestment decisions also prepare them monthly,
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(18) The usage of breakeven analysis in managefiél deci-
_sion making and the épplication of variable cost accounting
in fiﬁancial iﬁternal reporting (V15-Y19)..

The 71.4 per cent of the companies which use break~
.eveh technique in the decision making process apply variable
costing in internél reporting. The 45.4 per cent of the conm-
panies applying variable costing method use breakeven analy-
sis in their managerial decisions. The 64.7 per cent of the
companies not applying variable costing do not use breakeven
analysis either. | | B
(19) The.classification of costs as variable‘andléigéd”
costs in the cost accounting systems and the application of
variable costiﬁg method in internal reporting (V17-V19),

" The 84.6 per cent of the companies that clasgssify

costs as variable and fixed apply variable cost accounting
system inrn internal reporting.
(20) The classification of costs as variable and fixed
costs in the cost accounting'systems and the usefulness of
balance sheet and income statement in long-term planning
(V17-V20).

The 70 per cent of the companies finding the finan-
cial reports useful in 1qng-term planning classify the costs
as variable and fixed. The 53.8 per cent of the companies
classifying costs as such find the reports useful in long-term
planning., The 36 per cent of the sémple size délnof‘claésiff
costs and de not find thewreports useful in long-term planning.
(21) The classification of costs as variable and fixed

costs and the usage of ratio analysis in evaluating the opera-
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tions of the company (V17-V28).

The 66.6 per cent of the companies using ratio analy-

sis in evaluation classify costs as variable and fixed. The
76.9 per cent’ of the companies that do- not classify costs
do not use ratio analysis in the evaluation of the activities
of the company either,
(22) The application of'§afiéb1e cost accounting in finan-
cial iﬁternal'reporting and the usefuiness of balance sheet
and income statement in long-term planning and investment
decisions (V19-V20/V24).

The 54.5 per cent of the companies applying variable
cost accounting find the reports useful in long—tennplamﬁmg.
The 60 per cent of the companies finding the reports useful
in long-term planning apply variable costing in internal re-
porting. The 71.4 per cent.of the companies not applying
variable costing do not find the reports useful in long-term
planning., The 62.5 per cent of the companies finding the
reports useful in investment decisioné apply variable costing
and the 78.5 per cent of the companies finding the reports
unuseful in investment decisions do not apply variable costing.
(23) The application of variable ¢cost accounting in finan-
cial internal reporting and the usefulness of balance sheet.
and income statement in purchasing decisions (V19-V23).

The 75 per cent of the companies finding the reports
useful in purchasing decisions do not employ variablé costing
in internal reporting. On the contrary, the 52,9 per cent
of companies which do not ‘use the reports in purchasing deci-

sions apply variaeble cost accounting.
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(24) The application of variable costraccounting'in in-
ternal reporting and the usage of income statement in evaluat-
ing the operations of the company (V19-V26).

All the companies which do not apply variable costing,
use income statement in evaluation process. Almost all the
sample& companies, except one, use income statement as "an
evaluation technique,

(25) "The application of variable cosﬁ accounting in finan-
cial internal reporting and tﬁe usage of ratio analysis in
~evaluating the operations of the company (V19-V28), |

The 66.6 per cent of the companies using ratio analy-
sis apply variable costing and the 54.5 per cent of then
applying variable costing use ratio analysis in e?aluating
the operations of the company.

(26j The performance in profit over assets ratio and the
usage of breakeven analysis in managerial decision mak;ng
(V41-V15). :

| The 80 per cent of the companies that increased_their
profit over assets ratio do not take advantage of the break-
even analysis. Moreover, the 70.5 per cént of the companies
which do not use breakeven analysis have been able to increase
their ratios in 1983,

(27) The performance in profit over assets ratio and the
uéefulness of balance sheet and income statement in purchasing
and investing decisions (V41-V23/V24).
| Balance sheet and income statement are not found use-
ful by the 78.5 per cent Jf the companies which increased
their profit over assets ratio in purchasing and investing

decisions., Above all, the 62.5 per cent of the companies
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finding the reports useful in purchasing and investing deci-
- sions decreased their ratios,
(28) The.performance in profit over assets ratio and the
usage of monthly budget compared reports in evaluating the .
operations of the company (V41-V29),

Only one out of the 26 sample companies use monthly
Budget compared repoft in evaluation and increased its profit
over asset ratio. The companies which increased their ratios

and do not use the monthly report in evaluation total up to

the 53.8 per cent.

{(29) The performance in profit over capital stock ratio
and the usage of sources and uses statement and breakeven
analysis in managerial decision making (V61-V14/V16).

The 83.3 per cent of the companies which use sources
and uses statement and the 80 per cent of the companies which
use breakeven analysis have increased their profit over capi-
tal stock ratios in 1983,

Tﬁe 58.8 per cent of the compaﬁies that have increased
their ratios use sources and uses statement in manageriél
decision making and the 70.5 per cent of them use breakeven
analysis.

(30) The performance in profit over capital stock ratio
and the usage of breakeven analysis in managerial decision
making (V61-V15),

Nearly, the 80 per cent of the companies which in-
creased their ratios do not use bréakevén analysis. The com-
panies which prefer to use breakeven analysis and increased

their ratio total up to the 12.5 per cent of the sample size.
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(31) The performance in profit over capital stock ratio
and the esefulness of balance sheet and income etatement in
purchasing decisions (V61-V23). ‘: e

Balance sheet and income statement are found useful
in purchasing decisions from the 23.5 per cent of companies
which increased their ratios. Half of the companies which
decreased their ratios do not- find the reports useful in
purchasing decisions. .

(32) The performance in profit over sales ratio and the
usage of breakeven ahalysis in managerial decision making
(V71-V15),

Breakeven analysis is used by the 41.6 per cent of
the companies which decreased their ratios and on the contrary,
the 16.6 per cent of the companies which increased their
ratios use breekeﬁen analysis in managerial decisions.
(33) The performance in profit over sales ratio and the
usefulness of balance sheet and income statement in purchasing
and investmeﬁt decisions (V71-V23/V24).

- Balance sheet and intome_statement are found useful
by the 25 per cent of the companies which increased their
ratios and the 38.4 per cent of the companies which decreased
their ratios, in purchasing decisions., The reports are-also
found useful by the 16.6 per cent of the companies which in-
.creased their raties and the 46.1 per cent of the companies
which decreased their ratios, in investing decisions, -
(34) The performanee in sales over assets ratic and the
usage of computer in the operations of the company (V81—V5).

The 92.8 per cent of computer using companies have

performed 'in sales over assets ratio and the 50 per cent of
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the sample have both increased the ratio and use computer
in their opérations. . . _ ' L
(35) The performance in sales over assets ratioc and the
application of ‘variable cost accounting in financial internal
reporting (V81-V19). |

Variable costing method is applied by the 35.0 per
cent of the companies that increased their ratios and by the
66.6 per cent of them which decreased their ratios in 1983,
(36) The performance in sales over assets ratio and the
usefulness of balance sheet and income statement in invest-
ment decisions (V81-V24),

The reports are found useful in investment decisions
by the 21.0 per cent of the companies that increased their
ratios and by the 66,6 per cent of them that decreased:;heir,
ratios.

(37) The performance in sales over assets ratio and the
usage of income statement in evaluating the operations of
the company (V81-V26),.

The 76.9 per cent of the sample have increased their
performance ratic and use. income statement in evaluation of
the company's performance. All of the companies which ‘have
performed well in sales over assets ratio use income statém
ment in evaluation proceés.

(38 " The performance in sales over capital stock ??9?9'
and the usage of ratio analysis in managerial decision making
(Vo1-V16).

Ratio analysis is .used by the 52.9 per cent of the

companies which increased their ratios and by the 85.7 per

cent of theh that decreased their ratio.
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(39) The performance in sales over capital stock ratio
and the type of classification of costs as fixed and variable
(V91-v18)., :

The 75'per cent of the‘companiesiwhich classify all
the costs as variable and fixed have increased their sales
over capital stock ratios, The 66.6 per cent of the increased
companies classify all the costs as such.

(40) The performance in sales over capital stock ratio
and the usefulness of balance sheet and income statement in
short-term planning (V91-V21).

A1)l the companies which decreased their ratios use
balance sheet and income statement in short-term planning.
All the companies which do not find the reports useful in

short-terw planning have increased their ratios.
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TABLE 7

PEARSON CORRELATIONS

323

PAIR OF PEARSON ' DEGREES LEVEL OF
VARIABLES | CORRELATIONS | [-STATISTICS | o' cprenon SIGN%%%FANCE
VS-V17 0.4629 2.558 25 1
V5-V19 0.3243 1.680 25 10
V5-V20 0.2303 1.135 24 20
V5-V21 0.3626 1.817 24 5
V5-V22 0.4166 2.019 24 5
V5-V23 0.2626 1.305 24 20
V5-V24 0.0898 0.433 24 50
V5-V25 -0.1852 ~0.923 25 30
V5-V26 " 0.2160 1,084 25 20
V5-v27 0.0976 0.480 25 50
V5-V28 0.3493 1.826 25 5
V5-V29 0.1809 0.901 25 30
V14-V19 0.0836 0.394 23 50
V15-V19 0.3296 1,638 23 10
V16-V19 0.1943 0.929 23 30
V17-V19 0.8563 8.124 25 0.1
V17-V20 0.2942 1,476 24 10
V17-v21 0.0830 0.387 24 50
V17-V22 0.1334 0.557 24 50
V17-V23 -0.1991 -0.974 24 30
V17-V24 0.1442 0.699 24 40
V17-V25 ~0,2000 ~1,000 25 30
V17-V26 ~0.2000 -1.000 25 30
V17-V27 0.1581 - 0.784 25 40
V17-V28 0.2425 1.225 25 20
V19-V20 0.2632 1.308 24 20
V19-V21 0.1581 0.784 24 40
V19-V22 0.0760 0.380 24 50
V19-V23 ~0.2626 ©-1.305 24 20
V19-V24 0.2557 1.268 24 20
V19-V25 0.1713 0.852 25 40
V19-V26 -0.2335 -1,177 25 20
V19-V27 0.1231 0.608 25 50
V19-V28 0.3587 1,883 25 5
V19-V29 0.0664 0.326 25 50
V41-V5 -0,0120 -0.059 25 50
V41-V14 0.0861 0.405 23 50
V41-V15 ~0.2604 -1.265 23 20
V41-V16 -0.0667 ~0.313 23 50
V41-V17 -0.0778 -0.383 25 50
V41-V19 -0.,2121 ~1,063 25 20
V41-V20 ~0.0987 . -0.476 24 50
V41-v21 -0.0403 ~0 193 24 50
V41-V22 ~0.0794 -0 2 2/. 50
V41-v23 -0.2557 24 20

-1 8

{¢c J
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PAIR OF PEARSON DEGREES LEVEL OF
VARIABLES | CORRELATIONS. | [-STATISTICS | o™ rerenom SIGNﬂgéfANCE
V41-V24 ~0.2557 -1.268 24 20
V41-y25 -0.1713 -0.852 25 40
V41-V26 -0.1713 -0.857 25 40
V41-V27 0.1969 0.984 25 30
V41-V28 -0.0315 ~0.154 25 50
V41-V29 -0.2822 ~1.441 25 10
V61-V5 20,1157 -0.571 25 50
V61-V14 0.2750 1.342 23 20
V61-V15 ~0.3950 -2.016 23 5
V61-V16 . 0.2604 1.265 23 20
V61-V19 -0,1038 -0.511 25 50
V61-V20 ~0.1400 -0.678 2% 50
V61-V21 ~0.1280 -0.622 2 50
V61-V22 0.0106 0.051 24 50
V61-V23 -0.2647 -1.316 2 20
V61-V24 0.1029 0.496 24 50
V61-V25 ~0.1233 -0.659 25 50
V61-V26 -0.1333 ~0.659 25 50
V61-V27 10.1845 0,919 25 30
V61-V28 0.1347 0.666 25 50
V61-V29 ~0.1777 0,884 25 30
V71-V5 ~0.1543 -0.765 25 40
- V71-V15 -0.2750 1,342 23 10
 V71-Vi6 0.0861 0.405 23 50
V71-V17 ~0.0769 -0.378 25 50
V71-19 -0,2335 1,177 25 20
V71-V20 -0.1307 -0.632 2 50
V71-V21 0.0801 0.385 2 50
V71-V22 0.1084 0.523 2 50
V71-V23 -0.1442 -0.699 2 40
V71-V24 -0,3158 ~1.59 2 10
V71-V25 -0.2000 ~1.000 25 30
V71-V26 -0.2000 -~ -1.000 25 30
V71-V28 -0.0808 ~0.397 25 50
V71-V29 -0.2132 1,069 25 20
V81-V5 0.4085 2.192 25 2
V81-V15 0.1588 0.754 23 40
V81-V16 -0.0497 -0.233 23 50
V81-V17 ~0.1826 -0.910 25 30
V81-V19 -0.2701 1,374 25 10
V81-V20 -0.1147 -0, 554 2% 50
VAT-V21 0.1873 0,075 2 30
ViR 0.0007 0 24 50
V1ya3 O,1547 i 24 30
i,_:-.".rl; ) ;7‘;{‘“) 24 2
25 o 25 50
V81-V26 0. 3051 25 3
7 0L 25 20
V81-V28 ~0.1771 - 25 30
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LEVEL OF

PAIR OF PEARSON DEGREES
VARIABLES | CORRELATIONS | T-STATISTICS | 4p"pprenom SIGNI(F;)CANCE
'V81-V29 ~0.0195 ~0.095 25 50
V91-V5 0.2186 1.007 25 30
VO1-V14 -0.0917 0,432 23 50
V91-V15 0.0084 0.039 23 50
V91-V16 -0.3077 ~1.517 23 10
Vo1-V19 0.0649 0.318 25 50
V91-V20 0.0350 0.168 24 50
V91-V21 ~0.3430 -1.751 2% 5
V91-V22 0.0106 0.051 24 50
V91-V23 ~0.0809 ~0.389 2 50
V91-V24 0.1029 0.496 2% 50
V91-V25 ~0.1333 ~0.659 25 50
vol-v26 | - -0.1333 ~0.659 25 50
V91-V27 ~0.1581 -0.784 25 40
V91-V28 -0.2156 ~1.082 25 20
V91-V29 0.1777 ~0.884 25 30
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APPENDIX D

DISCRIMINANT ANALYSIS

Discriminant analysis.has been performed to statis-
tically distinguish between the following groups.
(1) Group of companies which use computer in the opera-
tions of the comany with the group of companies which do not
use,
(2) Groug of companies which classify costs as variable
and fixed costs in the cost accounting systems with the group
of companies which do not classify.
(3) Group of companies which apply variable cost account-
ing method in financial internal reporting with the group

of companies which do not apply.

For the purpose of the research, the following vari-

ables are selected as discriminating variables.

(1) The usage of computer in the operations of the com-
pany (V5),
(2) The classification of costs as variable and fixed

costs in the cost accounting systems (V17).
(3) The application of variable cost accounting method

in financial internal reporting (V19).

(4) The uscfulness of balance sheet and income statement
iu long term visvning (V20).
(5) The uscfulness of bal::- - sheet and income statement

in short term planning (V21).
(6} The uscluluess of be sheet and income statement

in pricing decisions (V22).
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(7) The usefulness of balance sheet and income statement
in purchasing decisions (V23).

(8) The usefulness of bglance sheet and income statement
in investment decisions (V24);

(9) The usage of balance sheet in evaluating the opera-
tions of the company (V25),

(10) The usage of income statement in evaluating the
operations of the company (V26).

(11) The usage of sources and uses statement in evaluating
the operations of the company (V27).

(12) The usage of ratio analysis in evaluating the opera-
tions of the company (V28). .

(13) The wusage of monthly budget compared reports in

evaluating the operations of the company (V29),

{(14) The performance in profit over assets ratio (V41).
{(15) The performance in profit over capital stock ratio
(Vé6l).

(16) The performance in profit over sales ratio (V71),
(17) The performance in sales over assets ratio (V81).
(18) The performance in sales over capital stock ratio
(V9l).

Through the interpretation of discriminant analysis,
the discriminant functions have been statistically signifi-
cant and the selected discriminating variables have been
reliable.

The first group of analysis, where groups of those
companies which use computer in the operatic ,f the company

versus those which do not use, has a one pe. " L probability
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of occurring due to chances of sampling. Clearly the discri-
minant function of this analysis is statistically signifi-
cant. The second group of.analysis, where groups of those
companies which classify césts of variable and fixed versus
which do not classify, and the third analysis, where groups
of those companies which apply variable costing in internal
reporting versus which do not apply, have nearly O probabil-
ity of occuring due to chances of sampling,

The results of'discriminant analysis are shown in

Table 8 and Table 9.



TABLE 8

DISCRIMINANT ANALYSIS
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chAgﬁbfgIAoLNs ﬂﬁgg; CHI-SQUARE | SIGNIFICANCE
Analysis 1 0,95 0,10 33.266 0,0104
Analysis 2 0,97 0,05 43.158 0,0005
Analysis 3 0,98 0,04 45.427 0,0002
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TABLE ¢

STANDARDIZED CANONICAL DISCRIMINANT FUNCTION COEFFICIENTS

ANALYSIS | VARIABLE | COEFFICIENTS CONT&%SETION
ANALYSIS 1 V17 2,57 2
V19 -2,71 1
V20 2.20 4
V21 1.37 7
V22 -0, 54 14
V23 -0, 31 16
V24 ~1,09 9
V25 0.84 10
Va7 1.74 6
V28 - 2.35 3
V29 ~0.64 13
V4l -0.80 12
V61 -0.81 11
V71 0,51 15
Va1 1,24 8
Vol 2.10 5
ANALYSIS 2 V5 ~1,78 4
Vi9 ~2.35 1
V20 1,17 7
V21 1,12 8
V22 ~0,94 11
V23 0,48 14
V24 -0,73 12
V25 1,83 3
V26 0,21 16
V27 1,55 6
V28 1,58 5
V29 -0,07 17
V4l ~0.69 13
V61 ~1,09 9
V71 1.05 10
V81 G 46 15
Vol 2.23 2
ANALYSIS 3 V5 ~1,73 6
V17 2,17 1
V20 | 1,65 7
y21 {10 10
V22 J,76 14
y23 .81 12
V24 L. 20 8
V25 (79 5
V26 33 16
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ANALYSIS VARIABLE | COEFFICIENTS CONTgiggTION
V27 | 1,80 4
vzg | - 1,97 3
V29 ~0.23 17
V4l ~1.12 9
V61 ~0.85 11
V71 0,77 13
V8l 0.58 15
Vo1 2.12 2
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DISCRIMINANT ANALYSIS
FIRST ANALYSIS
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PIOLED wITHIN-5R0UPS CORITLATION NATRIX

V17 vis Vo V21 ve22 vas yze v35 Ve
viz7 1.39322
V12 L3423 1.733332
ved 22037 . 25932 1.2907)
v21i . —e23557 - 30299 -.2171c 1.30Cu2
v22 -.33433 - 33197 ~.505154 33729 1.0C0
Vi3 -.32247 —-. 27331 27114 -27555 -1 5452 1.0¢920
ves 11735 24975 233374 -, 12743 -.3529% 05962 1,5900
vés -, 13209 .« 23734 217568 -, 33977 G.3GA3C 15752 - 157535 1. 00203
vio -.33%3) -.32203 ~-.324%0 . 253048 S W5T64L «LokT3 -.3333u 3.037252 1.udule
vaT 15354 2134246 —.144% -, 10254 -23335 —. 20952 37057 —~ 25738 w120 7c
Vis .J33935 .27095 -.37263 . 29253 15274 ~.C712% 37128 L2893 Y A
vz -.13244 -wE0303 «23643G L7157 ~1C021e .37577 “3%6L <1230t J5270
vl - 03295 -.20552 -.197ayu -.15336 -.06922 -.27212 - 25913 -, 17924 -.1%£13
vol L07L72 - 33901 -.12314 -, 10343 .0529% -. 25093 11191 ~. 13955 -, 12314
V7t .J13%9% -. 13121 ~ 1378w 13199 17352 ~--11352 - 303714 -.2390L1 -.1%21s
vET ~-.4L732 -. 45395 -.254933 L2093 -.1237¢ 07347 ~-.5131¢ ~.G33r7 -C%w2L
v B L 3] « 459 -.32537 -. 42369 -.1C091¢ -«15307 43200 -.07362 ~act14L

1254 JUY 5% SP535=X RELEASE 2.0 FRGYM NORTHWESITEZK UNIVERSITY
. www 3R IREM YUHOSLU PRISRAN 51  wew

vz7? vl Yol 471 vE1 V51
e T 1.GI280
vél -.223%4 1.3:0007
vel -.13522 .5Jal3 I e
V71 -.13538 .537231 .23572 1.2¢:000
vat -.J7554 27375 05237 L24355 1..3C803%
471 ~.22149 -, 29932 L1107 2% -, 17642 «1139% 1.0C300

CuRARELATIONS WHICH CANKOT 32 CIHPUTED asE PRINTED A5 S2.C.

LI -
(]
-

R B IR
YRV

[LUNT AT B

8E¢



OR  IREM NUHO I U

. -¥dDA (U-STATISTIC) AND UNIVARIATE F=-RATIC
dITn T AuD 23 CEGREZS 3F FREZIgY
VARIEILE WILKS® Lpmude F SIGNIFItancs
417 30753 5.432 .D232
V17 L1273 2.253 1459
v . 742097 1.223 .2031
¥21 35351 3.432 LEThE
VEZ .32445 4330 .0333
V23 731325 1.7C3 20435
Ve 77133 L1671 - 5094
¥e3 967245 L7733 3357
vee JFH597 1.233 L2531
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vaE .39173 2.793 . 1033
s -?720% .6a73 Jh243
Y41 . 99933 .1553z-M 3017
Voi .77193 J1ET . 5594
VTl -935%1 3144 «530¢
Vi L2N72 5.083 .M257
© 21 33464 1.579 2174
U SP3S~X RELEASE FPOM NGRTHWESTESN ud“IVERSITY

PRIGRAN 5§51 wwar
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T T T EISC21%2INAKT,

ARALYSTS Huv2ER i
DIRECT METHID: ALt YARLAJLES 2ASSING THE TOLERANCE TEST ARE ENTERED.
T TOLIRANCE LEV Il e accenacnncnnnses L0210

< L L3I CIMINANT FUNCT

[
t

i

MEXT M UM 3ER DF FUNCTIO IS ueacanencnnaen 1

NI TNy L29uLATIVE PERCELT OF VAZIANCE, .. 135,70
4TI SISRIFICARCE OF Sicks” LAY3DAanas T.707%

BRIuP PRIZLSILITY FOR ZACH GROUZ IS 50000

CLASSIFL ZATION FuNCYICY COSFFICIENTS
CFISHMER"S LINS A2 DISCPIAINANT FOn{TIONS)
code = . 1 2
V17 143,1244 125.5822
vi? ~-123.5325 -3 .FL053
3= 37,3933 S4..c0232
vz 73.3137% 32.01239
vel ~131.ub1L -3%.6%070
Vel -2.732265 =2.349223
Vas ~1%5.33335 -3, 242335
ves 135.6124 102.403%
vio 137.3271 123,033
ve? ?4,76152 3447118
Vi 307315 I3.34251
Yoo -11.L9151 -1.349561

-17.43371
B =41,52751
1 77.20315
1 §.n29317
1 115.933%
CNETaANT) -237.7&27
124 J4UH o3

=5, 303439
~31.56312
73.53932
~F.5234 34
FI.13877
-t 9,32352
SA33-X RELEASE 2.0 FROY RLATHWESTEZRN UNMIVERSITY
*rw DR IRIM NUHOGLU PRIGRAN i1 emw

ARALYSIS

£ve



STANDARDITED C[ANONICAL DISCRIMINANT FUNCTION (QEFFICIENTS

FINC 1
vi7 2256544
V19 =-2.70852
Vol 2.23433
vzl 1.37429
véz =-.34133
w23 -.30571
Voo =1.97032
vzs 34230
V:zo -.21727
v.? 1.73512
Ve 2.35369
Vot —e53023
ve1 —~a73023
LEX - =«31136
v -30301
vat 1.240%96
v 2-37947

13« JUN 2% 3#35-xX R

SASE 2.0 FADM HOPTHWEISTERR VUNIVERSITY
REY NUHOSLY FROGRAK . &1 wwx

STROLTURE MATRIX:

TOLLID wITHIN=SICUPS CORIAELATIONS SETWwEc CANDMICAL DISCRIMINANT FUKNCTIONS ANZ DISTRIVINATING VAREIELLES

VaR122L2 % AT DIDERCED 3Y THE FUNCTION WiTh LARSEST CORRELATION ANE THDI XASHITUDE JIF TnAT (CaTZiLATION.
Fude 1

vot 10053

vi17 .13350

véz 15347

vzl 21303

vlo -11609

vie L13432

V.3 LJ7113

V3t 33856

Voo 079235

[ 27925

Ves « L 09101

vi? .23674

V.7 05469

vz - 03916

Vet 03021

val -.03021

val .2G3732

7%e



UVITANDARDIZED CANONICAL DISCRIMINALT FuNCTION COEFFITIENTS

v17
vig
Vit
vil
vz2
Y3
Via
Vel
Vio
vi7
ved
veq
Vel
v31
¥T1
¥ 31
Y21
(g
t2s

CANOmICAL DISCRIAINANT FUNITIONS EYALUATEZ AT GROuP

Fusc 1

5485935
=5 .434327

L.435127

3.536115
-1.758222
- 5514619
-2.2523544

4194319
-1.07¢535

3.5131a2

4 ,33036346
=1.4533440
-1.533273

~1 0744597

- 7319615

3112623

&.465325

“STANTY), -12,20207 .
JUd o SPSS~X RELEASE 2.7 Fal% MOPTHJESTERN UNIVLSSITY

wxw« DT IREM NJUHOSGLU PIOGEAN 351 =ww

MZ2%S (GRIUP CEALTROLDS)

aRJuP ruﬁc 1
1 2.53874
é -3.23112

TaST OF S20UallTY OF 3ROUP COVARTANCD PATAIILIS USING 2(xX*§ x

124

THE RANKS AND HATUPAL LOGARITHAS If DETERXINANTS ?RINTED ARE ThOSE
GF TH GROUP COVARIANCE MATRICES.

GIUP A3EL RANK LOZ DETIRANTHANT
1 < f4 (TCC FEW CASLS TC BE MNOYN-SINSULER)
2 < 11 (TOS FEW CASES TC €E RDN=SINGULAR)
POCLED WJITHIN=-GROUPS
COVARIANCE MATRIX 17 -L3.129212

80 TEST CAN 3£ PERFOAYED WITHOUT AT LEAST TWI MOW-SINGULAR SROUF
COVARIANCE “MATRICES.
Jun 3¢ SPSS5—X RELEASE 2.3 FRO® WORTHWESTERN UKIVESSITY

=ww DI IREYM WUHD3LY PROGRAN 31 eww

Swe



LASE ¥I§ ACTUAL HIGHEST PR0IAIILITY

S23anUn MAL O SEL GRCU® SROUP F(L/3Y P(G/D)
1 1 T «4524 1.00600
2 1 T L8511 1.96¢CY
3 1 1. ,7756 1.0060
A 1 1 .5572 1.%000
3 1 1 L7759 t.a0%G
& 1 1 .3330 1,002
7 1 1 L6365 1,.02006
3 1 1 .e30t 1.0L0G
? 1 1 L9956 1.3000
1, 1 1 L8287 1.3LGD
11 - 1 1 L6434 1.00L00
12 1 1 4053