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CHAPITR I
IITTRODUCIION

1.1 Cbjectives of the Study

Lae main objective of tiuis study is to develo)
a methodolojsleal framework for the analysis and evaluation
of an enverprise using systens approaci Lo mana_enent. 1t
has been a well known fact that the solution of small prob-
lems geucrally yield small rewards and the gool should be
to find monagesent policies and orjunizational structures
that lead Go greaver successes, Congsequently an integrated
approuci covering production,finance and nariebing functions,

has been taken in tais study.

“hree major large scale models, to simulate Lotal
activities of a firm, have been ueveloped in recent years.,
1. “he Industrial Dynamics ilodel
2. the Lonini ‘odel
3 ihe Systems Developnent [‘odel
All of thesc models focus abtlention on the infor-
nation system of the firm, which links activity throughoul the
firm, and makes available the infoimation which is acted upon
by the decision maker. Yhe first liodel, Industrial Dynamics

iodel, has been developed by Professor lorrester. According
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to his definition industrial dynamics is the study of
information-feedback characteristics of industrial activity
to show how organisavion structure, amplification in poli-
cies and tine delays in decisions interact to influence the
success of the enterprise, Industrial dynamics treats the
interaction between flows of information, money, orders,
material, personnel and canital equipment in a company,
industry or a aauional econony and provides a sinjle frame-
work for intepraivin: functional areas of mana enent such as
narizeving, producivion accountbing, researcn and development

and capital invesinent.

The disvinguishing elenent of the sonini's gene-
ral model of simuluvion is bthat the declisions are not simply
cthe resulds of apulyin, a decision rule to a given seb of
infornation inpuis. Accordin:;; to irofessor Lonini decizion
iz a velavioral or orjanizational nhenouenon and ule model
should reflect bthese elements of The Gecision maiting process.
50 in this nmodel some vehavioral concepts have been ubilized
for example each decision muzer in the nodel is piven an

inde:: of fell pressure, this inuex represents pressure Or

I
Jay,W Forrester,Industrial Dynamicg ,(Cambridge

Mass31The MelsTe Press,I965).pe




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, ISTANBUL PAGE 3

slack as a function of performance relative to expectations,
and it provides Gthe bridge for tying together information

and behaviour and urovides for conbtagion of pressure within
the organization.a ine third model that has been mentioned
above ie lhe systems Developmnent ‘odel has not become fully

operavional so it will not be described here.,

One inevitably faces difficulties if he tries to
solve applied business problems throush These universal mo-
dels Lecause in nany of tile cases the needs and sources of
a gpecliic systom do nob meet The parvicular requirements of
these models, his has also been the case for Gunternm, the
manufacturing firm that will be the subject of the study, at
the begining of the study an attempt has been nade to apply
tiae iLncustrial oynouics moedel to tae firm for exanining the
effects of alieruative deciscions on tie overall effectiveness
of The operations of the system. Iut we have faced numerous
practical limitations such as, exprescing bLtne dynamic rela-
tionsihips in verms of mathenatlical staterents or lack of daca
that is needed to carry oub the applicatlion of the model. 5o

to reach thc objecitives of tie study a nore praceical mebtinod

2
Me Millan,C and ReF.Gonzalez,Systems Analysis
A _Computer Approach to Decision lodels,(Homewood Ill.sIrwin,

1965) 1Pe
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has been chosen le, developing a bimulation model that will
sult to the specific reguirements of the system under consi-
deration. ‘'he objective of this model is to simulate alter-
native heurisivic production decision rules for the purpose

of optinmizing total production and invenbtory carrying costs

while avoiding stoclkzouta,.

l.2 Bcope of the Study

rd

gintermn is a multi-praduct manufacturing firm
and in this study only the major product of thne firm, Convec-
tors, will be vaizen iato consideratlion. Necondly the heuristic
production decision albteraauvives shat have becn vested are not
exnaustive and Gvacre nay be otauer alvernatives vhat nave not
been congidered in this study. The analysic will cover produce
tion ruawizevin, and finonce fuactlons of tue gsystenm. lowever
due to bthe limibtobtion of Uime available to carry out the study
some of tae devalled aspects required by the analysis will not
be talzen into consideration, for instance a detailed marketing
researci or a cormlete organization planning will be out of
tie scope of vhe study. Turthernoere, ouly production planning
and finished goods invenbtory pilanning will be considered and
a detailed raw naverials inveatory planning will not be taken
into coasiceration in the study.

1.3 _lethodolosy of the Study

The plan of theg study can be sunmarized as

follows; General informaiion on the theoretical background




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, ISTANBUL PAGE B

of systems approach to management will be glven at the besin-
ning of Chapter 2, “hen the boundories of the market in
whicih the firm operates, ibts competative position and
tecunical characteristics of the product will be described,
Existing orjanizational strueture of the firnm will be analyti-
cally described in the following section of thae chapter.

AfGer descriving the orjanizabion, the analysis of the main
funcioions of tue system as a whole will be made. Jie objecitive
of these anulysis will be to find oul main problem areas thatb
exist in btac system. Sd firstly an analycis of the production
funcivion will ve done. Ythe plant location, its layout and the
production process will be described, and the main problens

of the fuanction will be sumarized. Gecondly the finance
function will be taiten into consideration and main emphasis
will be on the comparcitive anslysis of the financial state~
ments of the firm to find oub the waderlyin:g reasons of tae
basic financial wealmesses of the firm. Whirdly an analysis

of tho iorietin function will be mace. Alvnou h naricecing
function has been carried out by a senarabte firm, it has been
included inbto the scope of tihe study becuuse, otherwise thne
analiysis of the system would have oveen incompleve. the analysip
of the marketing funcbion has been carried out from the point
of view of four basic mawr:iebing variables naunely, producy,
Place, Price and Promotion. A sample mariieting research has

been conuucted Lo learn tae views of the custcuiers on policies
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and practices of the firm as a whole. At the end of The
chapter all of tihe problems developed throughout the analysis
of functional areas have been clagsified and integrated in a
matrixz. The objective of this secvlon is Lo show the interre-
latedness of the problems of the system. Out of these problens
a strate;ic one is chosen, the problem of production planning
and Iinished goods inventories, the solubion of waich is
supposed o increase bthe overall effectiveness level of the

system.

To solve the production planning and invenbory
problens of the firm a simulation systen has been designed
in chapber 3. Firstly the obLjectives of desiinin; a simulation
systen and alternavive metvhods of solvin  the problenm are
explained. Then descripiion of the Demand Generatin simula~
tion nouwel, its inpuis, outputs and evaluation of bthe outputs
have beecn nade., Whirdly toae production and finished goods
invensory gsimulatlion model has veen explalined, Jiae ascunpilons,
inpuus (calculutlen of tne prouwuction costs for alicrnative
capacity utilization levels), bthe mathenabical model usced four
debermining oplimnm couposition of residual ag resnte producs

tilon planned and ouitpuis of the prosram have been described,
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An evaluation of the outputs of simulation fron
produclion, finance and marketing point of views have been
made in Chapter 4. Iirstly the plan and coding of sinmulation
has been explained, Secondly an evaluation of tne outpulbs
from the point of wview of the production function is made,
and those simulation sets that have produced minimum total
lcost fijures are selected. Ihirdly an evaluation of the out-
puts from the poinﬁ of view of thne finance function has been
made and a gystem of determining monthly cash outflows and
inflows have been desiined to help in financial planning.
Finally an evaluavion of the outpubs frowm the point of view
of the mavicecin. funcition has been done, Certain suggestions
nave been made to increase the level of effectiveness of the

operations of the firm in Caapler 5.

Dova for the analysis were obuained ffom:

l. the financial stavenents of viae firm and their
supporting docwneuts. |

2. Observation of the activities in the plani
and ti-Ha.

3. Inserviews with the responsiblce perconnel.

4, Intcrviews with the cusltouers of the firm,

5¢ Previous research made in this ficlde.

©e iublications containing relevant information.

(they are ligted in the Bibliojraphy)
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Backpround information on the mathematical model
that has been ubtilized in the Production and Inventory simu~
lation model is given in appendix(II). lioreover the computer
bprograms, their detailed FORTRAL flowcharts and complecte set
of the inputs, and oubputs of tie simulation are also iven
in the appendices.

The work on this'study started in Septenber 1969,
ihe research work at Ginterm and Ti~Sa and the theoretical
backyround studies ended in January 1970, whe work on conw
pubter pro rams and the testing of aliternatives ended at the
beginning of April 1370. “he final copy was typed and pre-

sented ia lay 1970
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CHAPLEL 2
ATALYBIS OF THD PIRID ¥ROLI SYSWES
POLNL OF VILW

2.1 ihe Bystens Theory

2elel Definitlon of the Theory; Before going into
the definition of Gthe 3ystems Tneory lel's define what is
meant by the term "System" and by "lusiness IFirm", The term
Systen is defined as a collection of inbterrelated elemcnts
that are relevant to a prestated purose, so the basic notion
of a syston is the inberrelatedness of the elements that com-
pose 1t and the degree of wholeness which mares the whole
sonevaing different fron and more than, che individual units
considered separabely o And the ‘usiness virm is defined as a
purposive organication whose behaviour ig direcbed toward
identifiavle end purposes or objectives.4 50 a business firnm
may be consldered as a systen of nigly interrelated elenents
functioning as a whole to achieve economic performances Ly
highly interelated elcnents we mean basic functions of a fir:

sucih as, woducvion, .arketin, Finance and Fersonnel.

3
Seymour Tilles,"The Manager's JobsA Systems
Approach, "Harvard Business Heview,Vol.XLI (I963),pe74%,

4Igor.H Ansoff and J,Fred Weston,Corporate
Strategzy, (New Yorksilc Graw-Hill,Inc,I964),p. 29
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Up to recent years many theories have been
developed on the benaviour and analysis of a Lusiness lirm.
For insvance social scilentists and Personnel executives vieved
the firn as onl, a social systom. rFinance orieated people
viewed it as only a systen of Fundlﬁlows and [larketing
oriented peonle evaluated the firm only from Gheir point of
view, As a nagtor of fact all of these theovries have a
value in vthenscelves but they do not meén nuch when we view
tie busincssc firm as a ‘ysten. Supporters of the Systeus
‘heory wmaintain thal these individual theorics sihould be
syathesisecd and a neaningful and integrated concopt of the
Tirnm shwould be obbtained. Ho Jystems theory views a Lusiness
‘irm ag a set ol interreclated parts, namely Croduction,
Iinance, lavieving and Perso.unel functions interrelated by
differcent flows ag information, noncy, material, equipnment
and order, functionin_ as a whole Lo achieve the objectives
of tac set, The emphasis is now beiny placed on predicting
how the combined parts will function as a unit rather then
studying the parts.

he analysis of a business fiim from Systeuns
point of view brings about the problem of ILffectiveness ver-
sus ~fficiency wihich will be discussed in the next section

of the Chanter.
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2.1,2 Effectiveness versus Ufficiency

Zy the term effeciiveness we mean the
degree of meeting overall objectives of the firm as a
system. And by efficiency we mean the degree of meeting
objectives of a partvicular subsystem. S0 here tihe term
efficiency is reclated to the problem of the operational
level and effectiveness is related to the Jtarutepic
provlems of tae lirm. Ihese terms arc nob mubually exclusive
ie, a Tirm may function both at its hignest level of
effectiveness while achieving maximum efficlency in each
of its subsystéms. On the otaer hand the systen as a
waole mijht operate at a hizh level of effcctiveness dbulb
irom tue stand polnt of divisional obJectives 1t nicht
not be taat efficicenv. Vor example, let us asswac that

overall objective of the firm is to aculeve,

“oeburn over Investoent Tresipeld 10
Goal 15 45
38165 GI'OWLD sessreeses Lresnold 5

soal 10
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fidls particular firm will be considered as an effective firn
if it earns 15 % return on its totul investment and also
achieves 10 5 growbh in its votal sales volume. sut this may
reguire the suboPtimiZation of tihe divisional efficiencies.
Lrom tie point of fiew of the Iysvems [heory
sijaificant criterin in neasurin; the perfornance of a firm,
is tne level of effccuivencss achieved rather than divisional
efficiencies. As stated by Villism oran, basic funciions of
a busiluess firm nonely Productlon, !Maritetiag, hinunce and
rergonnel functlons, nave veen institutionulized because they
all require specific sitills ond they are most efficlentl;y peww
foled Ly wiffevont individuals. Whis separation produced
Inwividoal tradivions and vlanning procedures and divisional
efficiency provleus caused conflicts aunong taese funci;ions.5
This tenuency towards acihlioving; fuactional objectives ouvious—

ly violates vthe systems concepd bthat aave been develoned above

Altuousn vlanning Comnmibttees or inter -
divisional Comnmigsions have bean oranized to perform the
coordlaaivion function acon; basic Tunctvions of a fiim it has
alvays been difficult to et divislons {raciously accept cer-
taln restraints on tuelr objecuives. Lecause the optinization
of Giic beaaviour ol vUhc woiual syston froquegtlg reguires wvae

1 H s S 4 2o e -~ .o P - !"} o U
gsuboptinisuiion of its component divisions.  ae aubthor of

4

Martin,X Starr,Production ManagementsSystems
and Smthesis, (Inglewood Cliffs,iiediPrentice~Hall Inc,I964),

T 6
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this stuwdy swpports the idea that, it is the frame of thoughu
of The individual manasiers that must be oriented towards
thinking in systems terms, and it can be atiained throush

training programs,

Throughout this Chapter The ¥Firm will be
analyszed fronm a sysbenms angle. So our first step will be the
identification of tie broader system, the industry, of which
the firm is a purt. ‘hen an overall analysis of the system
of tue ¥irm will Le nmade, with specific emphasis on tae
product and existing orjaaization of tae lirm. fhirdly an
analysis of each formall subsysbtem sucih as Froduction,
Jarizeving and Finance subsystens, will be made to determine
taelir places wichin the overall systen of thc firn and also
their specific problens. I'inally an inle ration of the problenm
areas of each subgysven will be done to single ouv a stra-
tesic provlem the solution of walch will improve the efiec-
tiveness level of the rirma.

2e2 ‘tue . ariiet in Tadleh Tae Iimnm omperutes

GUITerss is one of tie multi-~-provuct medium
sized manufacturing firms in tae field of Convector, :oiler
and vantilabtor Production. o Gunberii is a part of "Heating
and Air Conditionin_ Apparatus roductvion" secition of the
feval Processing Industry. It is a fanily-ovmed Limitved
Partnersiipl.i fajor manufacturing rirms operating in tais

gectvion of the Industry are Alarko, Selnirel, Sunjurlar,
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Izzal, Uda, Ysnis, Demir Dokiim, Irkog¢ and Giinterm. lable I
illustrates the classification of the Iirms according to the

Products they produce.

TABLE I
FIIEYS ATD PRODUCIH WHEY PRODUCE

flane of tae Product - dane of fhe anufacturing
Lirm

Convector T2 LV LI LI I VL BIEEBREEEBEES Guﬂterm, Alario

Doiler, Air Conditioning;

Apparatus e%Ce sesevsesrnressese Glnberm, Alarko, Sunjurinr,
selnizel, Jda, Tgnis, Dendir
Dolcin, Zriiog

Radiator Pes Lt I I ENEEEEELEELEERES Demir Dbkﬁm, TZSal

vnly the prouuction of Coavectors will be talien into the

scope of The study. So in convecltor production tinterm operates
in a promising large marlket witin only one major commetibtor
Alario. Convector is a perfect substitube of a radiabtor, it
perforns the same Tunetion and it is also a part of cenbral
heating systess as a radiator. So Dexir DOzin and Izsal are

also considered as direct competitors of Gintern.
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Table 2
An Analysis of Competitors vs

Glinterm
Name oI dvhe
Lirms Ginterm Alarko Sungurlar Denmir DOkiim
Present
Capitals I.000,000 I0,000.,000 3,000,000 50,000,000
Number of
worliers I23 500 500 2000

I could not make a deballed analysis to
determine the competive status of the firm in the Heating
Industry.In fact,it is extremely difficult +Ho obtaln relevant
informabion about the operations of the Competitors.As
observed in Table 2,GUnterm has a relatively smaller size
than other firms Ghat operate in the same industry.Its capital
is almost I/IO th of the Capital of Alarko which is the major
competitor of the firm.,The numrber of workers employed by
Ginterm is also smaller bthan the nunber of workers employed
by Alarko,Demir Dokim or Sungurlarsln order to complelbe the
picture,we need at least the capacities of the planta of the
ccmpetitors,their annual sales ,geozraphical distribution
of sales etc,.In general one might claim that Ginterm

operates in a promising narket with relatively stroager

competitorse
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2.3 ‘ihe Productk

Although the firm is one of the nulti-product
nanufacturing firms, scope of the study covers only the
production of Convecltors. I'irstly, because it is the major
type of products that the firm produces and nore than 50 )
of Guae productive forces have been concentrated on the
broduction of Convectors. “econdly tue saare of convector
sales in total annual profit of the firm have always been

greater tnan tae share of obtaer producss.

B0x

SERFAN TN

Mioure 1. Structure of a Convector.
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As 1t has been stated in secction (2.2), a
convector is a part of central heatin; systems, and functions
as a radlator. .lajor difference that exist between a convector
and a radiator center arownd their shapes, interinal mecnanisns
and basic raw materiuls uscd in their production. A coavecltor

is made up of two main parbss

1. ““he Eox

2 S@rp&nbin

The box of a coavector with its internal mecnanism (Gerpantin)

is illugtrated in fijure 1.

At present the production line of convecliors
covers four different models namely nodel A, model B, model i,
and wodel F. rwrthermore eacir of the nouels A,L,ir are divided
into 1 different sizes of different calories. .odel I las o
different sizes. ‘‘otal number of convector types produced is
53« In ordeor to decrease tac anount of rouvince work of Uhe
study this number has been decreased to eipht standard models.
The purpose of tue study is to develop a nethod of analysis
so for practical purposes Lthe neshod voat is develoned in
Chagters Iwo and fhree can be enlarged wo cover whole product
ran;e of Ghe Lirm. Jhe calculasions made o obbain sizes of

these einnd gstandard convectors are given below:
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The production capacity of the plant is 40
units/shifs for coavectors of sizes up to 140 cm. 'he produce
tion copociby drops to 30 units/shift for sises larger than
140 cme 0 each model is divided into two groups, the first
group included convectors of sizes up to 140 cm. and toe
second group included convectors of sizes larger than 140 cm,.
"nen arithmetic mean of sizes of the components of each

group is vaken to f£ind out two standard sizes of each model.

Table 3 illustrates the results of the calcula-~
tion described above.
TABLE 3

SIZ5 AYD PRICH Oy UODKLI
USED Iy THE STUDY

A The
1MODEL 85IZ5 (em) PRICH
Al Ry 319
A2 199 672
Bl I51%) 514
B2 209 699
El : 9 360
E2 1u0 600
Fl 91 240

¥, 257 795
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24 liistina Organization and Objectives of

tne Firm

Glintern employs 127 workers and 10 employees.
‘'he same farmily also owns and operutes two additionul firms
that fuiction in a coordinated fashion wibth “inlterm., heir
comrercial names are VLP LusisSAT LID. and CEOTIN CIHAALARIL
PICAE LiDe BTl (2I-8A) . ifarkebing and sales acbivities
o. Gilinberm have been carried oubt by wi-5a, it funcilons as
a peneral distributor for the products of Ginverm. .ep Yesi-
sat is a conirasctor firm asnd it is among najor customers of
wunberm. The interrelationship between li-ra and ulnbterm will

be analyzed at section (2.7) in detail. All of these firms

are nanaged by the menbers of the Tamily.

ihe present Oranization Chart of bthe limm
is illustrated in page i@ The organizoation consists of &a
~oard of Directors, a uenercl Tanajer and ais Legal adviser,
and three major Oepartments such as Accounting Depurtment,
Production departuent and .ecanicual Departnent, directly
reporting to tae Jeneral nanagjer of tae firm. enwersof the
Board of uirectors belon. Lo tac Sume famlly and tue cnalrman
of tue poard is algo the uweaeral ifana ,er of the fimn, As in
the cage of most small orgoniwution, The orgunisasion of

dlnterm is also of Functional type ie, reclated aciivities
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aliea ab a primary purpose are grouped together. Albhough
tihe major bLenefilt of this type of organizution is in getting

the specific functional work accomplished, this aas not Leen
50 in the case of Glnbterm. i‘ainly tecause tais cuart is just
an approximation of the existing systenm and therc is actually
no clear cut functional groupings in tue firm. ihe specific
functions, autaorities and recponsibllities of vile existing
persoinel have not been explicitly defined. ihere are
numerous admninilstrative bottleneclks that require imorovenent,
channels of information and parer flow are not clear and as
a result many disturbances occur. lherc is actually no formal
reportin, systen and ost of vhe informalion is uransmitted
infornally.

Altiousihh a functional type of Orjaniusation
Charv had been piepared by a maaa cnent consulsant in 196/
it nos not been npub into practice becausce of its wnsuitabllivy
GO Gag needs anu fiaaccial sousces of tne {ivm. suiic chars
is jiven in appendir (1). fAccowxding to this nroposal two
staff positions have been estublisucd vo provide advice
directly to tae wencral ang.,or on Flawaclial and cecunical
problens. In tae exzisting sysvem bac Jenernl aana,er aave
onl, one staff persoaccel who provides auvice on lesal
problens of Vae Lirm. AV tais level of tuc anulysis, one

migsht asi question sucihr as, are buose staff positions
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abgsolutely necessary ? 7ill an imporbtant objective go
unrealized unless such positions are egstablished ?  Staff
positions usually serve vo gain the speclalizabion benefit
and nelns the jeneral manaser in focusing his attension on
more crucial preoblens. lowever in the case of a nedium gized
manufacturin; firm suca as Gdnterm the ;jeneral mana_er
should be able to cope witn the problems throush a coor-
dinatced effort with his three departucent nasasers. 0 these
sbalff posiblous ure not abusclutely necessary and thelr
elinmination dcurease vhe payroll costs of vhe firm.

A posivion of vice-presidency vhat will
assiot Yo the deneral (anager and bhe respgonsible for maritesliyg
and accownbing activities of Glnterm is roposed in this
new gysten of orsanizabtion. Jithin the Lrauework of this
position new concepis such as purchasing [Jlanning, Financial
analysis and Planning, Cost accountin, and puujeting, . ariie-
tin;; reseaich and sales Plamning end a findshed Jjoods inven-
tory sysben have been proposed. none of taese developments
have ween apohlied in practice, Iixgl of all ewrdisting nerson-
nel is far {ron nceving socceific sixills required to verforn
these new functilons and secondly financial reguirements of
the proposal werc rather higli. Yile new system also aave Gwo
additional separtnents namely Whe pechnical vepariment and

the rroduction Department. Wie Jecanical De artment is
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compbsed of five secltions namely, research and vevelonmen®
section, rfroduction Planning Section, Hualivy Control Hecbionl
Orpanisation and Industrial Ingineerin’ Section and finally
the maintenance sectlon. Whe prouuction of coavectors is
placed uader the responsibllity of the Production .anager.

On The oluer nand, bthe thick sheet-iron products section is
directly attached to toe responsibility of the leacral

Jana ,er. ..oreover (wo gecivions nanely, lervice anu Pevsoanel
sections are also diectly atlacned To vile ueneral | anagser:

of tue firm, lurticrnore the conculbont, proposel a systen of
periodic meetings for Plannin and Control at diffevent
levels of the organizabtional sbructure. uch as Contbaly
rlumning and Control ‘ecting to be held by tiae weneral
fanaser of tihe firm, Assisctoant General saner (who ig also
responsible from carceting and Accounling; functiqns),

ianaser of bhe Wecimical bDepariuent, ‘roducvion .‘ana er,

iiead of hick-sneet-iron section, flead of sexvices Tectlo:,
Head of the Personnel section and -lead of the rurchasing
SJection, moreover a menltily meebting on comercial and
Financinl problens and a nonuthly technical nmeeting have been
pronosed. AL the otaer exvresnc bLhere is Uhe present organiza-
tional structure of tac firm, with two deparitments, lhe
Accownting vesartinent and rroduction vepoarcuaent aad a detailo#
analysis of tiaeir orpanizational problers will be nade in

SECTLon 245, 2.6 and 2.7 «
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e have defined vhe business Tirm as a

purposive orgunisution that functilon o achieve certain

Lvjecuives, As uciliaew vy rrofessor Ansoff an objective is
a measurce of efliciency of the resource conversion process
and they become mulbi use tools in aspraisal of nerformaince
convrol, coordination ag well as Une phases of the decision
process.7 50 before golng invo the analysis of wie funciions
ol tue Lirm it will ve worihwihille to state the objectives of
tie owners of vhe firm. As in the case of majowiby of bthe
business firns in our counsyry therc is no formal and explieit
stutenent of objeavives of the firm. lhe objecitives that are
stuteu here are Jjust tiae sbronsly held convicitions of the
owncers, and thaey arce wértawhile to congicer becuause gone of
the owners are alcoco the nonagers of the firm. fhcir firss
cbjecsive i vo achleve at least 20 0 wate of revurn on
chelr bovul investrment alfver tames. Jheir next cojcevive ig
to increage convector sales by MO0 o during the anext four

Feurs,

7
Ansoffy0pecite,p. 400
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Faturally under the present cilrcuntances many
obstocles exist in achieving these objectives. rFor insbtance
there is the absence of systomatic short term and lon3 tern
business plonning, ete. These obstacles will be tae main suoe

Ject of the following sections.

2+5 Annlyvsis of The Urouduvction Junction

2e¢Dek vlunt Location and Dayout : vhe Ploat is

located in Gilanbara o/lstanbul. <he plant is a one storey
building and a two sbtorcey builuin; for adninistrubive offices
and raw natcrials and parts inventory deoortment, is attacned
to tiae main building of the Plant. Haturally the layout Plan
or the Plant presented in Paje 13, cannot be conslideored as the
nost efficient one. lhere has been no study on albterasvive
layouts waichh would increasc the level of effectiveness of Uhe
produciion systemn.

2ebe2 he Production Process. The production

of tuc Flant is on one saift per day visls. Here only process
flow chart of Conveciuor prouuccion will be explained.
The nanufacturin process of a convecuor
can be analywed in Uhree major cecvions:
1, Janufacturin,, the ox, Standard operavionsg reguired

for boxz manulacturin, are,

A. [orizoabtal ana vervical éhearing of saeet~1iron.

e worner shearin, and noliag.

Ce ody bending,

BOGAZIC UNIVERSITEST KUTURHANLS.
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D, lilectrical soldering of the corners.
te Fainting. ’
Fo Furnacing.
2, danufacturing Serpantin. Standard operabions reaulired
o manufaciure a serpantin areg
A, Horizontal and vertical shearing of aluminiun
Platves,
be Shearing-copper pipes.
Ce Cut®tin;; the iron pipe (gasa)
L. Assembling Collectors at bota ends of the copper-
pipe by seaning.,
I'e Assembling “Gaga" on to the copper pipe by elecitri-
| cal soluering.
Ge iesting vhe serpantin in water press.
5. Final Assembly-issenmbling the scrpantin into its box

and packasing.

There is only one mec.uanical engineer who

is responsible for producition process desi n, prouucicion
plannin; and contral, desipns and computavions for tae stan-
dard products and for special orders. ‘Ile is responsible aliost
for everytnin_ at tiae Jactory level. where is no cleur cuc
or_anizuacion for the proper performiance of the proiuction
function. rornally the Prouuciion departmeat has bwo subdivi-
sions namely, Chin sheet-iron I'roducts Division and Whick

Oheob-iron Products Division. Cur interesv is mainly
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concentrated on the former Division in which the convectors
are produced. As it is observed from the formal organization
chart of the firm there is a Technical e .artment in addibion
to the production Department that is mentioned above, 'Lhe
functions of this department have been specified asj l. Pro-
duction Planning, Finished goods and faw .aterials Inventory
Planning and Control. 2. itesearcih and vevelopmentb.
| 3. Quality control.
4o anager of Raw laterials and Finished
Goods Inventories,

In reality this Department and its specified functions only
exist on the paper. First of all there is no Production
Planning; and control activity. Taen an order comes to the
factory an arbitrary date of delivery is (iven to Lhe custoner
depending on the personal Jjudgenent of the froduction ‘anaer
and as it will be explained, almost 90 ;5 of tue ordershave not
been delivered on lime. In narallel Go this fact theve is no
Iinished Goods and Jaw laterials Inventory rlanning and
control activitiy. Capacities of the maciiines, rawv aaterials
required, naterials waste to be expecied, nusber of units of
production to be expected from a (iven inpul of raw materials,
time required to sei up for the operations to be performed,
time regquired to perform them and allowable monufacturing

tolcrunce have not becn neasured.
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semi-skilled labor is required for the major
portion of the job, lowever existing level of waste due Lo the
lack of training is considerably highand in many instances goxds
with production defects have been offercd for sale, And on the
job training progran with a low cost can be arranged. Condi-
Gions of work are weak, safely and health factors have not
been invo consideration.
Lasic raw maderials required for the production
of convectors are :
- Sheet Iron
- Snect Aluminium
- Goppér pipe

-~ lron pipe

2aint

here are serious ilimitations in the supply of these critical
raw macerials and the Iirm has faced loses due to the shortaes

of copper pipe and sheet iron,

2¢54¢3 Bumnmary of tue Producilon Provlems of bthue iirn

In summary the problens of the Production
function areg
1. Organizational problens
2. [io planning activiscy
A, mxistence of production defects on the products

4, ijo fiiished joods inventvory systen and an

T 2 L

arolorary sysocul of maw maverials inventoriegs,
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2.6 Analysis of the Finance IFunction

The objective of this section is to analyze
financial structure of the firm to find out its financial
problems. One of the worst managed functions of the firm is
finance. As in the case of Production Function there is no
clear oubf organizational set up and funcitions of Lhe existing
personnel have not been clearly defined., Only Accounting
section of the vepartment has been establisihed and functions

of the existing personnel have been limited to book keeping.,

As in the case of many fanily-owned firms
important managerial positvions such as finance have been
filled by the members of the famnily who have no formal baci-
ground education in thelr respective posiitions. The nerson
who is supposed to be in charge of the fi:aacial problems of
the firm is actually a foreman of boiler prodauction but one
of the members of the family. In the proposed system intro-
duction of a cost accounting system, budgeitin, and financial
- planning sections have been observed. Jione of these develop-
ments have been applied,

2641 Corarutive Analysis of tae Pinancial Tsaterents

In this sectlon couparative analysis of salance
Sheets and Profit and Loss Gbatenents of the years 1967 and
1966 will be made. Althoush taere is a jeceral lacx of induslry
standards and indusbtry wide percentages anal;sis of nast anu

present financial stateuents of Ghe firm will be sufficient to
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provide enough data to judge solvency assct relations, and

indicate major financial problems of the firm.

2.6.2 Lalance Sheet Analysis

Versical and Horizonbal ;3 analysisy Tor compu—
Gavlonal purposes actual figures of haiaace sheeﬁs nave beeon
reduced to nearest '000 TL. Using group subtotals as a sbarbing
point relative size of the asset groups and liabilities are

shown on table 4,

As seen on table 4 major portion of the total
asset structﬁre is formed by the current assets (64 .0 in 1967
and 69 % in 196¢). dwring bthis period saare of the current
assets as a percentage of totval assets increased, and share
of fixed assets decreased around 4 5. In general the firm
realized an increase of 4ue¢3 ;) in its toval assets. Assebs
composition of the firm becomes clecarer if we conbinue our
vertical ;5 analysis further to show a breaiciown of current
agsets. lelative share of cush and notes receivable (bank and
trade) in total current assets have increcagsed while relaiive
ghare of inventories (work in process and raw naserial inven-
tories have decreascd since 1)67/. joreover as it is observed
from table 4 receivavles constitube a major portion of Luae

total current assebs.




Mﬁismgs. .« B3
Rig};h‘ts....... 4

67 4.05 3.25

Total. sesaseve 01565

Long term/N.. 6
Crizelmpense.,. I2

Total Asselbs.S441

4 26 20
2059 I00., IO0.
35419 31425
7  WJI4 JII
3 o7 o122
6569 TI00, IO00.

ASSIETS 1967 1968 (%67 %68 BQUITY I967 T968 %67 %68

Short terms Short terms:

Casliesssens I7 92 .53 2,04 Accounts/P....I393 2560 47,19 50,12

N/E(Bank).., 475 IIIO I6,6I 24,58 N/PEBank)e.. 400 902 I3455 I7.65

N/E(Trade). II8 3I7 4.I3 7.02 E/P(Trade)..II5Q9 I646 39,26 32,22

- AcC/ReCasee II26 IOIT 39.37 42433 TobtaAlaeessso2952 5I08 I00. I00.

Inventory.. I094 I055 38,25 23.37 Long TermMe.. O 0 66,47 77,52

Prepaid exp.. 30 30 _I.05 __ 266 Capitale....I000 I000 22,52 I5,I8

Totaleesess 2060 45I5 I00s I00s Reservesse.s II8 347 2,66 5,27
64,40 63452 Ret.Barn.... 37T _I34 6,35 2.03

Fixed Assets Total Equi.4s4I 6589 100, I00.

LaNdeescoas = 9 - .92

Fuildingeee O47 6385 4I1.39 33,27

Installnento.I84 563 IL.77 27.34 Table 4

Transp . equip . I10 95 7.0k 4.6 Comparative Balance Sheets

Hachinery...e555 626 35,51 30.41 I967-I968  '000 TL,
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TABL: 5

Couparison of keceruables

and Sales
1967 1964 3
et Sales 100 166
Recelvables 100 lel

dgpecially in 1964, 43 3 of tobtal current
Assets was couposed of Accounts receivable and 25 % of tobal
current asscts was composed of notes receivable (bank). As
it is observed from table 5 +the ;5 incroase in net sales and
accounts receivables have been almost the sane.

Vertical percentajge analysis of the liabilibies
and equity balances to gauge balance in sources of capitalj
First of all we should note that there is no lonp btern
liobility of the firm, liabiliby sections of the balunce
sheets have been composed of short term liabilities and
capital of tihe partners. lLelavive sizc of accowts payubles
have increascd from 47 5 to 50 j. In geueral goore of short
term debt in capitalization of the assets have increased by
II e Partner's capitol composed 34 .5 of the bobal equity
gsection in 196/ and 22 ,; of the votal in 196o. 830 share of
the owners in tobal capitalization of tone firm have decreused.

Horizontal percentase analysis of the liabili-
ties also indicate that the firm has utilized short term bani:

noney heavily. For instance accounts payable to baniks have
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increacsed by 502 thousand TL. Other Accounts payables have
increased by 209 thousand TL,

FoilDD FLOY AUALYSLIS

To gain insight on the structure of the flow
of funds of the firm I have prepared a Statement of Lalance
Sheet caanges and node a funds flow analysis for tue firm.

TABLE ©
; Blau e OF
SOULCES AdD Usus O PATDS (1967 - 196s)
(*000 L)

S0ULCS of YUNDS

sanort tem
l)ecrease mven‘bOTy [ B B I B B BN BN BN BN BN BN BE RN BN BN NN BN NN RN BN RN BN BN B K NN N AN 39

Orijaﬂization e:{}_}ense Seases s toesas bt RS 4

in

Decrease in Gransportation €quiD eecesssacscsossensss 15
Decrease in
in

Increase notes payable sesssscscesssenssosssscensslll?
Increase in accounts payable escsessrssescersrasranses IOV
Lon; term

Increase in Net WOTrth seeresesessssressssscasssssrans 207

votal sources of fuads 2445
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Do of TUHNSG

sSaort term
Iﬂcredse j-I-]- acc‘ 1{ec..l".'.......l....'....‘ 7‘-))5

Increase in notes HeCeoossesansosnssesassnsos 654

Increase in »Hrepaid CRATCEES sesresensossonses 1
Long; term

Increase in land vesseserssnensssvrasresrsess 19
Increase in building ..;.....................' 20
Increase in UeSiSut sessecsvsavssscccscarenses 579
Increcagse in mach and equUid eseeeecevenessssess 71
Increase in office @qUiD eeeevesvasssnsssconne 4

Decrease in profil seeeesecesosesscancsrssssne 237

dotal uses of funds Ssssssevsssbasenssasaisns 256d
Excess of sources over uses 75
Jet increase in cash balance 75

Analysis of the sources and uses of fuads
reveals that basic sources of funds for tne firm have been
in the form of short term noltes payauble und accouwits payable,
On the other aand only 9 /5 of the funds have been providcd
by the owners' capital., ‘oreover we observe that 33 thousand
"Le or le5 .5 of total sources of funds have been provided
throush a decrease in tae level of inveutories, All of these

facts are wnfavorable for a growing firm.
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From the stand point of uses of funds we
observe that 72 ; of total sources of fuads have been
used to finance increases in current assets in tae form
of accounts reccivable and notes receivables. O Lhe
other hand increases in fived agsets by 511 thousand TL.
have also been financed through short Lerm sources.
Altnough 1t is necessary for the Accounts Teceivable and
notes receivables to increase with accompaniying increase
in the volume of sales short tern finaacing of long btern
assets creabes unfavorable financial resulls for tae

firm.,

20,5 Analysis of tae Prolil and Loss stavemenbs

In this section an analysis of the profiv
and loss statenents of the years 1367 and 1i6u will be
made to isolave the reverue and expeuse facvors which

need explanation.
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TABLE 7
nesults of Operations for The Years
1167 - 1964
verd..; 196/7=100

1967 1966 367 360 et
D81CS secvecsesecnsennsss SlU42 840 165
LeSS TetUlNSesasrenosecses 169 225 3 3 123
et UALeS secenasssnorose 4375 L2255 166
Interest e8ried seeesesee 6 13 12 1> 217
Ofner revenues sevesseese 200 1352 43
UI'OSS TEVEIUES seeeeesase Heuy 400 1e0
Costs and expenses
Cost of moods 5014 wessee 4375 7123 83 45 163
Shiopin; and delivery

€XDCNBE sssenrasssssee 03 135 2 2 163
Orie €XDCISES sesessvasss 4 4 1 1
Interest and
COrlSSi0NSeesensssnses 106 219 2 3 203

Helling eXpenSCesereresse 1u0 Bol 3 3244
AlloWanCCesssssvesancenes 110 1
Other exp. cultural etc.. 102 69 2 1 GG
InCome VAX sesesssssacnon 26 26 D0 51

4o?G G266 169
ifet income for the yeal.. 371 L4 6,50 1

100 130 groos vev
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Analysis of the percentage changes might
indicate some of the reasons of the decrease in net incone
by 23/ tnousaond 1'L. inerc is a decrease of 136 thousand TL.
in the volume of other revenues, On the otier hand Selling

Expenses (Jiscounts and premiums to dealerg) Suinping and

delivery expense and interest, comnissions expeases incirceased

more thaan 100 ;5. lnerce iz no significant inercase in the

cost of goods sold,

24664 l@tlo and Linancial Leveraje ..nalysis

1. Current and guick ratios are used to

measure rousily the firm's ability to meet ity current debt

1967 1266
currant
a8a0n i ey
Current ratio = ———iGuS «96 DU
cuweoent
liab.
CGuiclk ratio 53 »G7

30 the firm has not been able to cover vhe claing of saort
term creuitors.
2. Turnover ratios Lo measure tue depree of
effectiveness in the ustilizution of tie assevs.
1967 1260

. e . annual sales
rieceivables turnovers=

yeoar cnd trade

Aec, lec,

G441 Gines 4,92 btines




THESIS

ROBERT C(OLLEGE GRADUATE SCHOOL
BEBEK, ISTANBUL PAGE 40

S50 on the averape trade receivables are collected 4 times
a year-and thne firm has to wait around 91 days for the return
of its funds invested in receivables. In 196u the firm had
bad debbs amounting to 259 thousand TL. (alnost G.5 i of
total assets of the firn in 1965}, so worsenin of current
positlon can partially be attributed to carcless collection
of accounts receivables.

~Inventory turnover ratio (to have an idea on
how rapid is the flow of funds through the invenlory pool

and how current that inventory is)

1907 196
Inventory turnover = £ost G.. %699 G775

Invelevel

There has been a considerable increuse in Gune rave of
inventory turnover since 1967, and a L. iaveubmoiny in stock

is convertved each bthree months in 196/ and caci l./ wonbtas

in 190'-).
s Lebt to net worithyg 167 1960
N B 1Tyt
total debtU 2,63 5070

NeL worsa

In 1967 the creditors nave put up 2.03 "'L. in relation to
1 9L, of bthe partners and in 1960 the sihare of the creditors
increased to 3.7v [L. Funds of ¥he owners is very low in

comparison to the amount that 1s raised by debt.,
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therefore chances of securing additional borrowed funds

might be smaller in near fubure.

4. Tarning Power of bthe Jirmg
1967 19560

Rate of return on saless &L IRCOWE 4 4 -

1.6 }5
nev soalea

there has been a considerable decrease in the carning power

of the firn.

o earning on total debt.= earninis on tot.
Lssets 5.3

bouul deob.

30 the firm earns 5 % on investment ani taey cannot get
funds from financial market at a lower invercst rate. (n the
other hand taey are heavily dependaing unon siuort tern debt

which is guite expensive at least at an intercst rate of 25.5.

2,6.5 Dunpary of the ldinuncial ‘roblens of ue FPirn

As a result of an anulysis of vace facts repor-
ted on the comparative financial svatoucacs of the years 1)06/
and 1366 togetner with inguiry of persomncl wesponsivle for
financial operaivions these conclusion are dramg

Oroaniszational frovlenss: .«uerce is no clear

cut orgunizacioncl sev up and fuanctions of vhe

zisvin, personnel nés not been clearly defined.

“here has veen no avsenpt Sowards ravionul
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scientific financial nanagement.

Level of education of the existin: personnel

on financial problems is considerably low.
vzisting system of accounting has been oriented
towards lteenin,, of Ffinancial books. ciere is no
managerial accounting systen.

Financial Problemss First of all current posi-
tion of the firm has worsened. There nas been

a heavy increase in tue amount of accounts and
notes receivables. icad deuts of the firm amoun-
ted to 16 .5 of the accounls receivables,
Furthermore turnover of receivables slowed dovm
in 1964, here has been heavy volune of siaort
term capitalization. inere is almost no long
term liabilibty waile short term liabilities
have shown significant increases in tue form

of Lotes anu accounts payables. Heavy use of
short Uerm bank money created various financial
proolemns for instance manajeaent of the firm
has not been able to pay adeQuately and re_u-
larly wa; es and salaries of lthe exisbin. per-
somel. 50 taere nas been two sitriics since
January 1263,

Farning; power of thc firm decreased considevably

in 1968. Lt has 8 hign debt to net wortn ratio
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and very low capacity o meet its current obli-
gations. .ioreover selling expenses (discounts
and intercst expenses (interest and commisgions)

have increased by more than 100 5 since 1967.

2.7 Analysis of the Harketing unction ’

The objective of tais section is to have a
descriptive analysis of the present marieting decision maliing
structure and problems of Ginterm. carzeving and Jales activi-
Ties of Glnterm have been carried out by Ti-3a. _here is no
maricebing acﬁivity at the level of uimtern. Althoush the
Proposed organization chart nad inclu@eu a narieving and
sales departument it aas nob been put inso practice. Accordin
that Caart larketing and Accounting funeiticns werce inte rated
under the aubhority aad responsibliity of a vice president
and a concept of forecaobtiay and planning for varieting
activities nad been introduced. Today some of tac funcihions
specified by that chart, such as advertising, sales and
delivery of proliucts, are placed wader %Ghe responsibility
of the general manager of Ti-3a, The organization chart of

Ti-%a is illustrated in fi ure (5),

nenoral e
T
I H
Accounving cales  anuer
} I
salesnan Agency Structure

70

Figure 5, Present Cr_anization Chart of li-ja
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Ihe reason underlying the inclusion of ri-Sa
into the scope of our analysis are twofold, firsitly, without
the analysis of Ti-3a our aescriptlon of the overall system
would huve been incomplote and secondly it is one of uiue most
significant components of cvhe system. he firm is locabed at
one of the business centers of Istanbul, sancapazari. The sane
orpaaizational deficiencies that we have desceribed for Produc—
tlon and Finance fuactions are alsp valid for the function

of marieiting.

2e/sl Froduct pPolicy : Pregsent produciion of Gintern

coverg the products baal are illustrated velow:
L. STandard Prouucts
a) Coavectors
b) Boiler (for central heatin; syssens)
¢y Air conditioning Appuratus
d) Santrifu]
e) Package type boiler nmodels
£) ater toanks
2+ GSpecial Production
a) The moblociks
b) Dryin; eguipzent
¢) Vantiladcors
All of these products nentioned above are being
produéed at the factory on order basis. And major portion of

the productive forces have been concentrated on the production
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of convectors. Therec is no marketing researci, sales fore-
casting or sales anilysis so managers of the firm do not know
wiaat additional products siould be included into their produc-
Tion line or which products should be discharged from their

production line.

In vi~oa sales of the products are made on tae
basis of delivery at the factory. All expenscs of traisporta-
tion, insurance and packasing belon o the custoner. Li~ta
gets certain amount of premium for the producvs sold. veneral
wanaser of i-3a has thc aubtaowrity te transfer up to 50 .5 of
Ghis premiun $o the custouners in the for: of price discounts.
On The other aand btie aubnorized dealers of the products of

Gilnterz sead 35 0 (minimuwa 25 5) of thc order price in cash
to Ni~Sa,. lewmaining 65 ) of the bill is Lald at the delivery
of the ordered products to the custouner, cad 40 ) of it nuy
be paid in the form of noftes of n/1l21 days.

Aubhorized Dealers function on premium basis.
A dealer gets 7.5 v premiun from convector aad nackae type
boiler sales, 10 5 prexium from soles of vantilotors aad o )
prenius from boller sales. Jornal and urleat orders are
treated in tae sane way by Wi-ta. Jhe facvory (vinverm) is
immeuiately inforaed when ain owxder is received at .i=-3a and
an arbitrary date of delivery is [iven to tne customer depen-
dinz on the personal judgement of bie productlon munager of

Gunterii.
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4s observed from the table (&) there have not
been substantial cancellction of orders,
PABLE o

Sales and Leturng in Y000 Tl

1967 1364
bales tess e U IR LIIBEIRROIROIES 51‘42 G400
l{etUI'ns..................... 163 225
i as .r-; of S-nnoooooocoooono. 5!2 ',5 a.l }-;
sales increase '/3 Sessensennse 100. Lol

30 although sales have increased by 66 ,; btae
relative share of returns in btoltal sales of Ginterm haos
decreased from 3.2 .5 to 2.1 )i

2+'7e2 Place Policy: Ti-Ga naikes the decisions on
where, when and by whom vhe products of Llnbterm will be

offered for sale.

Ag observed froaw thc cuart i~ 2 »plays the

leadin;; rcle in the digtriovuivion of poods ranuioctured, .ae
system of distribublon is exclusive., Ui~la selecis tae
dealers) if bthere is mone than one application for dealershalp

the following selection criterics cre applied :
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Figure 6, The Present Channel of Distribution

L. Authorized Dealor should have a vechnical

Ra

S

of the Products of Giintern

Glntern
Fanufactiring

kiva

l

e

‘holesuler

Authorized LoE sesicat
dealowns contviucoor
Letalline firm

|

'——i Custoners

advisor wao will be able Lo carwey oub the
tecimical responsivilities of tac products
of Gunterm. fle should also be able bo pro-
note the prouucss,

Auvhorized nealer snould have accesuaiy
facilities to display and adveriise products
of Guaterm.,

Authorized Denler cannot sell the uroductg

of the comuetitors of ulntern.
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Present Authoriszed Dealers of the products of
Glinterm are located at Ankara, lzmir, Bursa, iayseri, srzurun,
Trabzon and Samsun,

24743 Price Policy: One of the major variables of

the markeving mix, price, is determined by Ginberm. li-3a is
responsible to maintain same price level (excluding paciajing,
_tran5portation and insurance expenses) in all of tne sales
territories. |

| In determining the prices of its products,
objective of ulnterm is to have a certain rate of rcocourn on

its sales and they use a cost oriented nelbhod in pricing thelir

products,
Selling Price of a product = Faverial cost . TLabor coo® +
Disrect, fnuizect Jisecet, Indivect
+ Other exnenses 25 rate of 1ee

such as enery, + Luwmn on wobt,l
and renv cost

Ho preniun is piven to Uiie aushorized dealers
for sales of special producbts hence the dealers sell these
products by addin a ccrtain s of profit to tuc price Lized
by Li-Sa.

Convector prices of uuntern arc a little it
higher than the radiator prices, .esides the price range of
the convector models of ulnterm is higher than The convecior

prices of Alarko.
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2474 Pronotion Policy and a sample Survey: Ti-Za

is responsible for the promotion of the producics of uilinterm.
According to the provisions of an Agreement between Ti~Sa and
Glinterm, the former has the right to reserve 1 5 of the sales
revenues for promotional activities. Ag in the case of all
other variables, no planning is involved in procotion decisimg

Present Promotion methods uged are,

- Personal Selling

~ Advertising throush

- Journal of i‘echanical ngincers
= Various .lewspapers

Personnal selliny activities are confined to
Tstanbul region. Two salesmen were enployed for tihis purpose.
Cne of them works at Hadikdy area, he is a trained salesnon
and works on a premium basise The second salesmon handles
Rumeli resion of Istanbul and receives both a salary and a
premjun-on-sales. Their main task is to get orders from
construction contraciors. fhe General ana_er of .i-a has
stated that the one who works in Hadikly rejilon nas been very
succesful in performing his function.

General ‘anager of I'l~-5Sa personally takes carc
of advertising activities. According to him, it is beiter to
¢ive adveriisenents when the salescurve is decreasing ie,
Winter and Spring scasons and cut down advertisencnts while

the sales curve ig incrcusing ie, Summer aua rall seasons,.
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e asserts that the products of GilnSern cannot be included
into the consumer goods category, so it is not necessary to
nave a continuous program of auwvertising. The suglestions and
comments on the advertising policy of tihe firm will be wmade
in Cnapter 5,

Hq customer survey has been nade Tor GUnvern.
“he analysis of the sales invoices of the year 19bd dincicate
that the major custoners of the products of vintern are
various construction Ffirus and iep~-iesisat. he prepuration
and execution of a complete narietving research proran is beyonTL
the scope of tais study. On the obaer hand a suall custoner
survey has been made o analyze and evaluate, the cormebilive
status of the coavectors of uilinterm, and the views of bGac
customers on product price, distribution channel and adver—
tising policies of the firm. l'he scope of tuis SUrVey covers
only Istanbul sales area. In order to comnleioe Hhe nicture
this type of surveys should also e nude wity bhe Aushorised
Dealers of the products of the firm, locuted in obuer sules
areas. Convectors of ulnterm have been sold to a votal of ob
different construction firms durin, 1lJts. A randon selecbion
of 10 firms out of this total was naede and interviows werce
carried oubl with the responsivle persoanel of the sclected

firns.
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The questions that were asked during the

interview are given below:

fuestionnaire Form

'or the Custcners of uinterm

1. ihe name and Plage of the firm.
2+ Jnat is the main ocusicess ol the firm?
1. Aparﬁment Construction
2, Large scale construction (Tactories,
Tospivals ebe.)
2+ Others.
e Jhat are the nodels bhat you usually purchase for
your consirucitlons?
sodel Cal/ roup
I
Lesesrwenssssssscctssseccsrnone
Hieeaseasssnsseseassnsnnansnsse
Fosvasasoensscacssanssnsonese
qre
G4Are you savisfied with the oruseny number of convector
nedelsy If ﬁﬁﬁ wiiat new nmodels o calory Lrouns
should be added into the product line of Jilnterm?
Asasessssceosessssensnsnes
Lessseeseescscsssescscsas

P
.-E..'J'Q..l....ll.i.l.ll..CQ.C.

F...osocu-oo.onooooooo.on




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, ISTANBUL PAGEB2

D« Have you seen adveriisementsof the products of
Glinterm? here?
6+ Do you have complaints from the couvectors that you
have purchased from cinterm? If yes, will you list
then?
Are you satisfled with the presceant paciasin:; of the
convectors?

X

G, Jould you purchase convectors prior to the construc—

Tlon season (ie in ‘'iaver 0.0 7 ring) if you were
given a price discount? If yes, at what discount
level?
9. How do you compare convectors of Ginlerm with those
of Alarko? din terms of :
1. Price Higher
Lame
Lower
2¢ Quality Hi_her
oALe
Lovier
2« Presentation
4, OtGhers

10 Vere you visited by our salecman?
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Evaluation of the Hesults of the Interviews.

The answers of these questions were collected
and classified at the end of the survey, “he objectives of
the survey have beon defined first and then the questions
have been formulated so we may claim that they measure what
was intended to meusure. Moreover the questions were pPerso-
nallized and asked directly o the responsible persoanel of
the selected firms, who know the prefercnces and responses
of their custouers on the pricing and gquality of convectors.
Secondly, we might also claim Ghat the de_ree of destortion
in tue information that is given to tae interviewer is
negligible, because it was to their Denefit if the; proviied
the risnt informavion.

Second sipnificant question tuat we nmi it ask
ourselves in evaluating structure of tiic swrvey is, whether
the results are actually representative or not? lere we can
consider tae results as representative at least for tae
Istanbul sales region because the firms that have been
interviewed were randomly chosen and vie resultilng compogi-
tion of the sample was representative. iowever the aifficulty
is in deberminatiocn of the eventunl naryin of error,

out of 10 randonly selected, & were locaved av
the jiumeli Resion and the remaining 4 werce locabed at adl-
k&y region of Istonbul. Hight of taen werc involved in small

scale anartment construction business only two of tChese




THESIS

ROBERT (OLLEGE GRADUATE SCHOOL
BEBEK, ISTANBUL PAGE 54

firms were also involved in large scale contracting agreenents.
The answers of the first question are summarized in table 9y
the figures in boxes indicate the number of firms tiat prefer

the specific model and calory group.

TADLL S

sunnary of the inswers of (uestions

ccal. odel A B B i) Total

500 - - 1 - 1
1000 4 - 2 - 6
1250 1 - - - 1
1500 2 1 - - 5
1750 1 3 - - 4
2000 1 2 - 4 7
2250 1 - - - 1
2500 - 1 - - 1
2750 1 - - 1 2
Total 11 7 3 5 26

The analysis of table 9 indicate Ghat 27
of the firms have preferred the calory gwoup of 2000, 23 .3
preferred 1000 Cal., and 15 ,; preferrcu 1/53 Cal. 11 5
‘preferred 1500 Cal, and tne remainin 24 ;) preferred various
other calory groups. whe priorivy ol jwcilerence accoridliy;

to the nodels nave been in the form of 4,7, and . even
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firms were satisfied with the present number of convector
nodels. One of the remaining three firms asked for the
production of 4500 Cal/size of model A obier two Tiims asied

for the production of over 4000 Cal/sizcs of ‘odel I.

60 % of the interviewes have seen the adver~
Tisement of the products of uinterm, of whica 40 ) auve seen
The advertiseients in Iiilliyeb and Cumhuriyet newspasers and
The remuining 20 % in Journal of ilechanical inineers., The
main conplaints of the customers from the convectors of

GlUnterm have centred around the following pointsy

1. In nmany cases convectors do nob meet the
specific color requirements of tae cusioners
2. In many instances goods .icn producuion
defects nave been offered for sale.
3 Products have not been delivered to tae custoner
at thne time set by the productlion nana;.r of
Ginterm,
All of the inverviewes weice sutlsiicd with
the pacizaging of The convecivors. vl ., 0L ¢ug wiwws nave
indicated that they would purchase couvicvors pirior So vae
congtruction season if lney werce ypiven, al least 10 5 revuc-
tion ia tue price level of coavecioirs. 1l of ¢ac jacervievess
gbaved Lhalt the price level {(in [cacial Lecausce tae nodels
of Alarico are different) of tae convecitors of Gunterm is same

with those of Alarko. owever three of Vtuoen fouud vhat Uhe
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quality of the convectors of Alarko,higher than the convectors
of Glnterm,and four of them stated that the products of

Alasrko were presented in a better way than the products of
Glinterm,Five of the firms were visited by salesmen of Ti-sA
and threg of these five firms located at the Kadikdy sales
region.The suggestions to improve the marketing activities

of the system based on this survey,prior analyses and simula-

tion results will be done in ChapterS.

2475 Summary of the llarketing Problems of the

Firm,
As a result of the observations and interviews
'with the personnel responsible for the marketing operations
of the firm and customers,following conclusions and problems
are drawns
I.There is no clear cut organizational set up for the Ja¢
proper performance of the marketing function.
functions of the existing personnel have not been
dlearly defined.Existin: personnel !0 not have formai
education and proper background in The field of
narketing.Jo scientific tool nave b .en used in naking
important marketing decisions,there is no marketing
research,sales forecasting and sales analysis.ihe
turget markets have not been clearly defined.

2,rhere has been a lack of coordination between the
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authorized dealers and Ti-Sa,The number of authorized dealers
is very limited,it is also difficult to find adequate dealers.
Problems between dealers and Ti-Sa ffequently arise due to:
-inability of the firm to deliver orders at
specified times,
-Production failures on products of the firm.

~Inability to match the color of the delivered

products with the customerst color specifications

Se.Promotion policy is not effective,There is no
planning activity.There is no clear cut policy on
advertising activities.Present advertising budget
is not enough to carry out promobional activilties
of Guntern,

4.There ig a considerable lacikx of coordination

between Glintern and Ti=Sae

2e8 A Possible Interration of the Problem Areas:

The problems vnal uave been dcrived in tue
preceding scctions of the cihapter are illustrated in a matrix
form in Table I®.As observed in tiils natrisx,the problems of

the firm have been divided into taree catejories:

I.Administrative roblens,.

2.0perational Problens.

3.3trategic Problens.

The first category covers the problems related 4o

G 1
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to the structuring of the firm's resources in a way which
creates a maximum performance potential,such as,problems
related to the structuring of authority and responsibility

relationships,workflows,information flows and coordination.By

-

operational problems we mean specific problems of each functiof
such as,the production defects on the products,worsening of cu
current financial position or problems that exist between the
customers and the firm.By the term strategic,we mean those
problems tha' have greater influence on the overall effective-
ness level of the system and they are selected out of the
problems of the first and second categories.In fact this cate-
sorization of th- problems mainly serves tue purcose of illus-

trationuecause of the nigh level of intexdependence that exist
anong all of the problems,.For instance,worscening of the current
pogibtion is related to mainly organizational (administvrative)
wealknesses.Order based production system witi no planning
results in an inadequate raw maberials inventory policy with
no finished goods inventory system. /hen aigh level of seasonal
fluctuations of sales is added o the facts stuted above,we
obtain the delivery problenm,ie:the problem tnat arises because
of the frequent failure of tine firm in delivering ordered
products to the customers on time..his 1s one of the most
important problems that face the manajencnt of ulinterme.In spite
of the increase in the level of annudl salcs of coavectors,

there have been a great loss of confidence among the construc-
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tion contractors against the Tirm,This heavy loss of goodwill
nay decrease the felative share of Glnterm in the competitive
narket that has been described in section 2.2.A possible solu~
tion of this problem is the reorganization of the system.The
overall reorganization provlem is beyond the scope of this
studye.Eub,one of the components of tuis proposal ie:tie estab-
lishnment of a production planning system will be the subject

of the next Chapter.
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CHAPTER 3
PEODUCTION ALID FIUISIED GOODS
IUVENTORY SLULAYION — SYSTEM

3eI_Objective of Degigning the Systenm

One of the significant conclusions of Chapter 2,
have been the frequentfailure of the firm in delivering ordered
products to the customers on time.Production of the firm is on
order basis and there is no production planning.Cons:quently
the firm also does not possess a finished goods inventory systen
and this is the major reason of the problen tast is stated
above.That is to say,inexistance of a finished oods inventory
system together with the high lcvel of seasonal fluctuations
in sales have resulted in an extremely inefiicient system of
custoner services.So there have becn a considerable loss of
goodwill of customers against the firm.On the other hand,due
to the order based and inefficient production systemtiere nave
been wide fluctuations in the number of units produced per perigl
ycausing high costs at the factory level,

Analysis of the problem matrix that was developed
in Chapter 2 reveals the fact Uhat,effectivenesslevel of the
overall system might be improved if an appropriate production
planning and finished goods inventory system 1ls introduced into

the system.Firstly,there will be a decrease in the number of
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stockouts and secondly,there will be a decrease in the number
of production rate variances leading to lower producition ¢osts.
Furthermore,as a normal consequence of these devclopments a
raw materials inventory system will be established leading to
a considerable decrease in the existing level of raw material
costs because of the large gap betwecn prices of the regular
raw naterial sippliers and that of the mnarizet,

B.IQE Pronosed solution and its Objective

The objective of thne present Caapter is to
design a production-inventory simulation model wiich will be
used to optimize total production and inventory carriying costs
while avoiding stockouts under different dcmand conditions
and production decision riles.Simulation technique has been
chosen to gxplore various courses of action under alternative
decision making situations and to anticipave the coaseqguences
of each alternative witiout actually trying Uiemout in The
existing system,

3,I.3 Altecnative Solulions

An albternative of uesi ning a siumlation system
is producing the product on demand.Tnis woulid nean preservatlon
of the existing system and lts wedikuesses nave already been
explained Another alternative is to desipn a raw naterials
inventory system only.lals will be a partial scluvion of the
problem because the firm will continue o meet suociouts due
large seasonal fluctuations of sales.linally,tue firm night

prefer to lose business.idowever ,as it is stubed in Chapterz2




THESIS

~ ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, iSTANBUL ' PAGE 63

zore than 50% of the production facilities of the firm have
been cogcentrated on the production of convectors and the share
of convectors in total annual revenue of the firm is higher
than tae share of oliner products that the firm produce.

5«2 Description of the simulation System

as 4 shaole

The System is composed of three major elementsy

‘I.A general order simulation model that is used
Yo generate expected mdntnly order for each
product for a period of I2 mouths,

2.A Production and rinished Goods inventory
simulation model that acts on the forecasts
provided by the order simulation progran and
applies alternative heuristic ag rejate produc-
thon plans with alternative production priority
rules and keeps record of the outcomes of thesc
applications,

3. kvaluation of the outcones.(iigure 7)

A detalled description of the elements of the simulation systen

will be done in the followin sections of the Caupter,

3e3 Demand Generating Simulation rTogranm

This program gencrates nontinly orders of eigat
convector models for a period of I2 months.The ouiputs of the

program are used as the orders to be produced by the production-
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inventory sinmulation model.

Figure 7
Flow Chart of the Simulation
System
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Se5¢l Deseraption,Assunptions and the Flowe

chart of the Frogram

In order to make the calculations to generate
monthly order size of each model of convector,this program
makes the computer to read a random number,nusber ofmodels %o
be simulated,number of months to be simulated,equivalent total
monthly production of last year,production percentares of each
nodel for that month and the stondard devuabion constant for
each model,lioreover factor of equivalence of each model and
their total raw material costs are given as inputs %o the
program to calculate total raw material cost of the orders
generated for each nonth,

To obtain new nroduction nexcenbares for each
model the random number,the stondard deviation constont of
that model and production percenbtages of eacih nodel for the
month are nmultiplied togebthor and the nroduct iz added to the
production percentage of the model for GShe nonth..0 obltain new
equivalent order size of each model for the nonth,ney productiorn
sercentages calculated are nmultinlied with equivalent total
nonthly production of thae last year..ho order size of eacih
model in actual units ,Tor the itonvi,is obiained by dividing
the equivalent order size of cach model invo its fuctor of
equivalence.rhen,order size of each model in actual units are

nultiplied by the raw material cosyu of each medel and the
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results are added btogether together to obtain total raw material
cost figure of the month,

Assumptions of %the TOLTOTe

I..ionthly demand of each model of convectors is

distributed normally. (Figure 9)

PRogRgILITY OF
SHOATAGE

e
z 0k
Figure 9tProbability lencity TFunction

of nontly sales,

2.Mean of the distribution is eaual tothe

percentage share of the model in the last year's total equivalen

T

demand for the same month.

3.5tandard deviation of the digiribution is
assumed tobe egual to the product of & ;iven constant with the
nean of the distribution.The stondurd deviation constont of
each product is determined through exnerience and it is usually
between 0,50 and I,00 . Although it is nossible to nmake a
statistical analysis of the orders for the past years to deter-

mine these consbaats,here,they are assigned arbitrarily because




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, iSTANBUL PAGE 68

of the lack of actual sales data of past years.

QxF=IK(x) o« DPLERCHT(x)

Z=LPLLCHT (i
G(x)
NPERCIT ()= (2) (Q)+ERCLT (x) here;
Q(x)sStandard deviation of demand for product
X
TK(x) .Standard deviation constant of that
preduct,
PERCHT(x).llean of the distribution
Ze RAND(~FiAID)
NPERCID(:z)» Hew percentare share of bthe model
for the monti,
4efquivalent factor numbers are assuned 4o be

proportional to the direct labor content of The proauct,

Ze3e2 Inoulbs of the Iwciran

.

dere,inpuis of the ~emund deneratin. Simmlation
Program and the methods of tiheir calculalions will be degceriboedd

I.A randon nunber is obtalnoed I{ron 2 random
number generabtols

eliumber of nonths te be sinulatedyin this study
the sinulation is nade for I2 nonthe,

3 funber of products to be simulatedjbthe sinulod
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tion 1s porformed for eight different models of convectors.
4eFactor cf equivalence for each model is
cbtained by dividiag the maximum per siift production capacibty
among eight models into per shift production capacity of the
nodel,llaxinun per saift production cuapacity belongs to covestors
of sizes smaller than I40 cm,and it is 40 units/sinift,0n the
obher hand,the production capacibty drops to 30 wnits/shift
for the convectors having sizes larger toan 140 cmeSo,
Production capacity/shift for AgybpyBryFp 1s 40 units,
Production capacity/shift for Ag,B,,,,F, is 30 units.
For examplesthe factor of equivalence for model A, is_ﬁg_zI;35
50
5.Equivalent total production of each month of
the last year(I968) and the size of each product order as a
percentage of total equivalent orders of the monthgaciual
amount of production of each model for eaci month of the vast
year is obtained from the records of the factory.rhen these
figures are multiplied by their respective equivalence factors
;0 obtain equivalent production of the model for vhe nonth and
they are added together bo determine total equivalent produce
tion of the month.The eguivalent percentoge share of each
product in total equivalent production of the month is obtained
by dividing total equivalent production of the nonth into

equivalent production of the nodel for that ronthe
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G.0he svandard deviabion constont of esch model
is assigned arbitrarily,

7+Total raw naterial cost of cach nmodel. i hese
costs are calculaied according tobthe data talken from the recordis)
of the fimm,

3e3¢3 OQubnubs of the Proyan

Two types of output wrc obtained from simulating
the demand generating simulation prograng
I.A nmatrix of simulated equivalent orders of
eight models for I2 wmonths,their cqiivalont
totals and total raw wmaterial costs for each
moitthe
24A graph on which simuluted total equivalent proﬂu
production of eacih montih is nlotted,
We have ran the program for ten tines with
different random numbers in order to gsee the effect of each

rondom number on the simulaved eculvalent orders of eacir model,

Je3e4 Lvaluation of tihc ouviuls oFf simlovion

As observed in table II,Uhere is not mueh
difference bebtween total actual equivalent order sizc of the
year I969 and total equivalent demand levels that nave been
simulated uncer alternative rondon unberse.t cormarison of
actual and simulated denand of the first tnrce nmontias of I969

ig made in Table I3.As obscrved in tids table,actual total
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Teble II
Total Simulated Demand in Iquivalent Units

ror tine Year Ive3

Actual Demand First 8in, Jdecond Sin, iYhird 3im., rourth Sin,

of 1969 , Random .os  Random Jos Landom ifos Random Hos
otk 45T ¢ Db RIS Keyal o L0D
5330 5410 PP, 5112 SIo2
Table I2

Actual and equivalent Orders for the First

ihree ilonths of 1969

liodel  EBIUACT.ADLII, IDMl,  ADIll. .Dill. ADLII. | LDl

L, Jan, . Teb, Jarcile
(AY (B)  (A):(EF° (C)  (A)=(C) () (A)z (L)
A I,00 24 2l 29 29 2l o4
By I,00 I22  1I22 18 6 5 3
Ey I,00 IO 10 15 I5 I2 I2
Fy 1,00 4 4 19 I35 I I
Ag 1,33 o1 20 II Ta 10 I3
B, I.33 55 72 29 3. o 10
E, T.35 I 2 9 I2 I I
R I.23 &2 22 L5 20 II T4
TOTAL« 179 316 45 IG5 75 3

BIACYe iactor of egquivalcnce
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ADElisActual Demand

&dilislquivalent Demand,

Yable I3
A Comparison of Actual and Simulabod Orders

IFor the Iirst Three lonihs of 1369

flodel ADMNIZ SDEdle ADRN, SE RN Alile B lille
Jane jan, Feb, FebDe llar, LT
32025 L I2345 52025 TO54G 82005 JIOB4S

A 24 48 49 29 4 4 24 T2 12
By I22 IO I 18 18 02 2 2
E; IO 33 4T T5 5 6 Iz 4 I4
Fr 4 7 7 19 9 I2 I I I
Ay 27 I2 2 T 36 23 T3 21 25
By 72 24 o5 38 10 0 IO 2 2
B, 2 4 4 I2 17 7 I T I
iy _55 3 3 20 6 6 Ih K5 HT
POTAL 3I6 300 316 IG5 [15 IT6 O3 90 S

.

Shollvoimulaved veraad

nonthly demand and sizulatved voval nontaly deuonds of
alternative raondon numbers doiot hove sclynilicant differences,
Random number ,32225 will be used (o generaive donand in the

following Chapters of the study.
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34 Producition and Iinisued Coods Inventory

[} '

oliulation | odel

This program sirulates a Given depand matrix
under alternabive production rlins and production priorivy
rules and calculates bhe total cost of cach sum ation,

Total Cost=lotal cost of rroduction+lobal Law _aberials
Cost+lotal cost of carwyiug+otal Cost of
R ToNAEYE: Tl =N

A general flowchary of the pro_rom is illustrated
in Figure IO and its detailed yOEURAN floweuowts is piven ab
Appendix 3,

SedkeIlescrintion and idlowciart of the Program

Firstly,the demand nasrin .encratels by the
Demand Generating simulation program, (UC(J,I),J=L{,I2 I=I,3),
is stored into a new notiix called Liu(dyd)einen, a production
»riority rule is read tonat will alter the osiaces of the columus
of the original demand matrix.secondly,cost of saortase,
lovenbtory carrying cost aad facvor of e ulvaleucce of euachn model
are read,Thirdly,stancard deviavion of Tlc woasualy denaad
distributionof each nodel is Tead..nln,cuble of "Lugrange
facgors and Corregponding Aguresase Iaveatowy Levels" aad
"iornal Distribution Table',al'e rolude.adnycoial produciion
copucity of vhe pluat for eaca Lviv.a orf sicalasica are read.
Followigg table of ™ Anmnual Capacisy of vae .lant”,Gae Lizst

neuristic production plan taut will be apolied Go vle domand
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matrix generated is read,ihen monthlycupacity utulization
factor of the production plan is ealculaved and boval PLoduc=
tion cost of that capacity utulization factor is read by the
computer.lioreover,tie progran makes the beginning inventory
of each model for the first menth equal to zeroeihen,denand
of the month is produced accordin: totae nroduction priovity
rule by the production loopeIf a; regate production £iiure
planned for the month is greater taan Lotal donond of Lhe
month plus backorders ol the monbi: of eacit model, the daifferencd
is calculated and opvimum composition of bie renuining

aggregsate production plauned is found birough a aant.enavical

model which will be described in section 3.4.4 Jdguivalont ondihe

ending stock on hand fijgures are transisimed invo actual
figures by dividing ending stock ot ong of each nodel into +
their corresponding fuctor of equivalcaces.icbual cndins svoci:
on acnd of each model is mulbiplied Ly ite correspoucing

cost of carrying to obtain totval invenvory carvying cost of ol
nodel for vhe moncshsThen,total inventory carsyin:; cost of

each nodelis added togpetner to oblain total ianveirbtory cav.ying
cost of the monbh.If aggregubte »roduchion nlauned Lor tae nowvi
is less than or equal to tae voval demwad of buc wonth plus
beginning invensories of caci: model for the sae nentbia,anount
of sbockoubts of each model compuuved Ly btae »roduciion loocp

“are Utransformed into actual wnits by diviuing them into their

(3
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corresponding equivalence factors.lhen,actual stockout of each
model is multiplied by its inventory shortage cost to obtain
total inventory shortage cost of each model for the month.
Finally,total inventory sihortage cost of each model is added
together to obtain total inventory shortage cost of the nonti.
Then,total inventory carrying cost of the month is added to
the total inventory shortase cost of the month to obtain total
inventory cqst of the month,Total cost of the month is obtaincd
by adding tobal cost of production and total cost of inventory
together,The stockouts of the month are backordered tothe nexb
month and ending stock on hand fijuresof the monti are
Transferred as beginning inventories of the next month,This
process of compubtation is repeated for a pcriod of I2 uontbhs
‘and as a whole the process is repeated for five annual produc-
tion plans,The ending inventory at the end of each year,
whether in the form of poducts or backorders,are trauferred to
The first month of the next year.Since simulation process
covers a period of one year,they will not be taken into
consideration here,However,their inventory carryinzg or shortage
costs are included into the total cost figure of the last
month of the simulation period,.

Setbe2s Asvunpiions of Ghe y'rosran

I.Total production decisions are made at the

beginning of each year and total production,its montinly
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distribution is determined “or the entire period in agrrareto

eguivalent units,

2« A production neriod is to e kalken onc onvl
and the production plan of thc .oubiy is sut iavto elicct av
tae start of that month.

5+ The production is in lots and the detailed
Timing of production within tae montin is aot included in bhis
study.

4o At the Deginning of a new noanth tholpro~
ducts that are out of stock acre the first to go into - ro-

ducvion. Then new demand of the nroduct is sutisfied.

5. The monthly denand of the wroducss have a
nornal distrivution.

6. It is further assuzed vaat two cogts ure
effected by the inventory decisions, le; cost of shoriui,e
and cost of carrying.

Specific wsssumptions related To Uhe calcul wlown of she coutn
will be Liven at section JF.4.% of Guc chuster,

Zo4,3 Inputs ol Guc 'wo. ooy

In addivion o ¢ie oo auciss ceso-
rated by tuc Demoand wenorauiny sliulavion oo war, Lwe sodon
groups of inpub data will be tulen into conslacwsulilon in Uais
secuion of the Chaapber. These Jtwo _rouns and saels intei:al
clagsification can be swinariszed asy

L. Cost lnpuis:
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As Production Costs of the firm
Be Inventory Costs of tae firn
2+ Production Inputs and abies

A« Annual Aggragate Produetion Plans

Be Preduction Priorit; hules

Cs Total nontuly production canacity of the

Flant for 12 months

D. Table of'Lagran;e factors ond tieir corres—
poncing Agsragete Inventory levels™

e Table of lorral Distrioution,

Fo Capaclty vs lotal krodiveiion Coal laule
1. Zosv Innulsse

Ae/RODUCHTON CONLS O 0 w1l
Froductlion costs of Hiue firm are diviced invo Larec

caveiories as Tired Cosvs, fSeni~biied Cost. anu Varinole Josis.
Fizxed costs of the firm arc irent, Huluwics ol vhe ad inisotioe
tive personnel, Deprecliatiocn, intercst wie Cowissions sald,
Office expenses, sales expenses wnd SCi=-UD C03Us. w030 0f

laver is analyzcd as a semi-~fined LrouucTlon Cosv.

of ecleciriciby is baken as Lue variuwelce cosi cve.
maverial cost of the products arce calculuvew 1 e

Generating Slounlatlon Prograil.

Only cost
FER YT

nd
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Fixed Costs: Cost fiures are btalizen fron bue
Financial Statements of the rFirm for s.uc Jear 196w, and vaey
are assuned Yo remain consbont durin. bae pevlod of sirmlation
[foreover only 50 % of the relevant fixed costs aave been
allocated o the production of convecbors because; as 1t nas
been stated the production line of bthe lirm includes product:
other than convectors, and as estvinated by tie nanajcss of Gae
firm wmore vhan 50 4 of tae produciion fucilitles aave wecn

allocated to tue production of coaveelbors. e fized cosus

are expecied Go be as followsy

TALLE 14

Fixed Costs of fhe vl onvily

in TL.
Deoreciotion 4375
) Jelling exp. 24550

Shipping and
delivery 62D

Interest, coumis-

sion W20
Office exp. 1oo
salaries 1200
Set up cost GOt

s e sty

Jdenv w0

potal 59555¢ i
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lfl EW
P€C UD Cost Encludes the cost of mon-hours reguired for seb

up plus cost of having the nachines idle whise vein; seo-uw.

Tne cost of each set up is caleulaleu as 100 TL. wna it ig
assumed Shat there will be on tuc average eisav sed uns oer
ronta. 50 tobal monthly seb up cost is o070 Lh. In oroclice,
there 2y be small variation in bhe total iuwiv.r of onbaly
set ups, but, siice set up cost of eaca mowel is wolabively
small tnis variance will nob Le co.uidered LCLUC,

seni-fixed Costs: The cost of ,iroctllapor el
Shift is dndependent of tile numbor of GUIVECTOLS PLO.LLCCU.

flowever according to tae law a worker muss Ieceive o0

additional premium to work overiie 50, €0S5¢ 0i luwbr Llacrer.:

by 50 5 wihen the casecity ubilis.iion iovel of Lo i is
between 1,00-L.50.7or capacibty ubilincvion 1ovols over L.50
up o 2,00 (ie, wo shifts per way) tae fiiw hus Lo orioy
auditional labor while deublin, its Lo%.. cost of Llivow,

rac cest of hiving additiouusl workifovrce for 5.0 sevond ol
is almost zero becusc cost Of Tac Jive cowun Lulon of sne

persomnel clerk is reluovively so snall tuat it o, be nel-

e Te] - - e s
lecteu, Cost of ILabor nule 1H
Department .De OF LOulBRG Vet e
" o
Crepameition 25 5oL
radiiving . Yy
T“O‘-"--''1"2;'.?.‘w 22 o
Lasy hsacwly o 2L
l )L\li\-*UC el Li' ol
WOL.LILoon DeLG . / .u
Clectrician 2 20
Gelivel, pers A RN

(-

=
1
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TABLE 16
Lonthly Capacity Ubtilization vs Total
Labor Cost wable

Capacity Utilization vobal Tlonlhly Lil.
Rangse ~abor Cosy

¢26=1a000euerrnnrnsnsonnanens S4IOT
LeOlede2Deeienrunsannnennannns 75979
1e26-145000tneerenresanrnanees IG250
1e51-2.0000teencenscnsncnanss 109930

Variable costss Variuble costs of w.c oiin arc

raw naverial costs of Gae units prodeced and variavle overieod

costs. law maverial cost of v.ac menbaly owrders nove beoen colev b f

laved wiile nouthly equivaleat orvers ol -nach Lodcl wrc colal
generated by e Jemant vencrabing Thaul Slon CTC Lioie a0
stilizotion Level of,.26

2007 .20 [L/monvn for cap.Utilization Level of .1

2000400 " t 1" " o
o174 40 " 1 . " " 1.91
646,00 ™ " n " Lo
7761.,60 " 1 n " 1.51
2055.20 " " " " 1.76

L0240 W00 " " " " 2600
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Innconclusion,the Total Production Cost Table

(excluding cost of raw materials) for different capacity utuliza-

tion levels are given below:

Table I7
Total Production Cost Table
Capacity Utulization Total Cost of
level Producition

¢20 susesanssasascsssllI320
05T teeeevsvansseneselI2613
¢70ceesscscsssessneee [IBI06
Lo0Tesasescesenansanns e II5200
Ta26etaesesnsenssonneald7I24
Teoleneesenaasosenenes l59043
Te7000eacaransssanaee s I74050
2e004sssssessssssnsese L7504

B IHVENTORY COSTS OF 8 PIRM

As it has been stated in section (Je4e2) two
najor costs are effected by the inventory decisions,Invenvory
farrying cost and the cost of being out of sbocl,

Inventory Carrying Cost:In the calculation of the
bost of carrying a product in inventory only oncortunity cosb

pf money that is tied up will be taien into consiucration,because
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wmple space for storage is available with actually zero cost
to the firm,Secondly,the convectors are not subject to deberi-
orationfor a considerable length of time.Thirdly,no insurance
cost is incurred for the products iept in the inventories.
Upportunity cost of noney rfor the firm is Ualten as I4s.This is
also a valid assumption because existing narket rate of interciai
on marketable securities is around I3-T4 5050 total cost of eacly
nodel is multiplied by the montaly opportunity cost of Loney
percentage to obtain per waib inventory carrying cost of euch
nodel for a period of one month.vor exomnle, the cost of lieeping
a unit of model Alin the inventories of the firm for a nonth
is 3.32 TL.

Inventory Shortage Cost:As 1t has beon stated
previously,the firm usually cannot fill ftac ordlers on tice,
and due to the downpayment clause of the Jules Coutract Lhe
customer is forced to wait,to have his omdecr filled,Intenrviews
with a sample of customers indicated the fucy that,cusbouers
were dissatisfiedto a large extend because of thie frecuent
failure of the firm in delivering Luelyr products on tinc.Albuousd
there is no scientific way of measuring; tac cost of this
tissatisfaction or loss of yoodwill,iv is onc of the most
significant inventory cost facbors for tuc firm.Consecuenily,
Ve ﬁave estinated the cost of veing oul of stock wer wiilt as

20 TL.
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2.Production Inputs and Tables.

AJANNUAL AGGREGATE PRODUCTION PLANS :Total
production decisions are made at the beginning of each year.
So firstly,the expected demand natrix for the year 1969 has
been simulated by the Demand vepcrating Sinuladion Progian
assuming that tne decision malter is at December I96v."heny,five
different annul aggregate production plans are prepared to
neet the order patiern generated for the vyear.iaturally there
are numerous possible agiregate annual production plans that
can be applied to the simulated annual demand.Here it is
practically impossible to test all of these albvornatives,so
I have selected those five production plans neuristically, ie,
I have picked out those plans that scem intoresting or likely
to work and I have tried to evaluate then using the simulation
nodel that have been described in the previous sections of
the study.

- The first production plan is designed according
to a constant production rate per month.This consiant produc-—
tion rate is obbained by dividing tobal aanual demand, g encraved
by the Demand Generating Simulation riograrm,info I2 nontias.
The total annual demand generated for the year have been 5369
equivalent units so montuly distribution of tine production
plan is determined by dividing tais figure into I2 ie,447
equivalent units per month.tlhe nmontily distribution of the

second production plan is calculatcd by tulting the arithmetic
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mean of the each three month periodtotals of tihe siiulated
demand matrix.For instance,the total equivalent dcemand of
of the first three months of the year is 505 equivalent unitg
( 300+II5+90 )and their aritiumetic mean is equal Lo I6u
equivalent units per month.So I65 equivalent wnivs of produc-
tion is planned for each month for a period of first three
months of the year.The third production plan is obtained by
taking the arithmetic mean of the bil-montily denand,The fourth
productlon plan has been desirned as to maintain a constant
production level for the first eignt monbus of the vear and
then a higher level of production for the last Tour months
of the year.Arithmetic mean of the Tour monthly tolbal demand
is taken to obtaintae montuly produccion disurivution of tle
£fifth plan.
| B, PRODUCTION PRICLITY LULu

The production priority rulc defiies she ovior
of production thut is planned for binc :oubil.ld is tuc aaswer
of the guestion,'-nich model's ronthl, ag iegnle order will
be satvisfied first,second..etc ?"In tais suvady Gwo producticn
priority rules will be tested under altcsaniive viocuction
plang and demand matrices and tue effecy of caca rule on votal
cost of the year will be evaluaved.ihe first produciion

priority rule is,"Produce in accordance witlh tac owder Hrovided
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order of the model Al first,then Bl,El,El,AE,BE,Eg,FE.The
second production priority rule is,"Produce in the oruer of
percentage share of each model in bLotal demand of the monthe"
B50,1f this rule is in application the agpre ate nontily denand
of model B, will be satisfied first,vecause t1is model has the
alghest % share in tobal demand of tie rear I968.Then,models
AZ’FE’AI’BE’Fl’El’EZ will be produced in the sane order Lucy
are written herc.

daturally one may desisn nany sroduction nrioriyy
rules.The purpose of this study,zowever,is to illustyate the
effect of a change in the order of production nricritles on

total cost of the year,

CeTotal Production Capaciiy of btihe »lant for
12 months:There is no work on Saturdays,buniays,iiational and
Religious Holidays.wotal working days per .cax is 25/ and
production capacity of tihe plant is 40 equivalent wnits wver
day.otal production capacity of tihe plunt for each nonth is
obtained by multiplying number of woriiuy doys in vhal nouvh
with daily production capacity of the plaab.

D.Table of Lagrange ltacoors ond Thelr Correghonis
ing Aggregate Inventory levels:ihe derivation of this Tavle
will be explainedin section J.4.4.

E.Table of Normal Disvribution.

TFeCapacity vs Total Froduction Cost Tablc.




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, i{STANBUL PAGE 8%

Balb ol Description of ﬁhe Ilathamatical ilodel

for Deternining Optimum Composition of
Hesidual Aggrepate Production Planned.

If agrregate production fi ure nluaned for bthe
nonth is greater than total demand of the month »Hlus backozders
of each model for the month,optinunm production composition of
the residual aggresate production planned is compuied witi the
ielp of this routine.Tue objective of this mathenatical model
is to reach an optimﬁm inventory decision rule for residual
production planned that achieves an econonic balance bobweon

cost of carrying and cost of shortage of each model,toliing
into account the forecast of sales for the period.All of the
assumptions that have been étated in section 3e44.2 are relcevant
for the model.lThe detailed derivation of €the model is given in
Appendix 2,According to the model,optimum inventory rule for
each model is obtained by eql.

() 0SOH(I)==q(I) N+ %CC(I)‘f )
CC(I)+Cs(I)

I:I,B

From the definition of aggregabte inventory,
3 .
(23 PROD » Z.OSOH(I)

I=2
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(3)  PROD = SQ(I)N"‘( CC(I)=/
CC{I)4Cs(I)
I=1
Wheres N = Inverse function of the normal distribu-
tion.
OSOH(I)= Optimum inventory rule for wodel (I)
=1,5,
Q(I)=Standard deviation of the denund
distribution for model(I).
CC(I)=Inventory holding cost of a unit of
model(I) for a month.
Cs8(I)=Cost of being out of stock by one unit
of model(I).
PROD=Agiregate inventory constraint for the
| month,gie,Residual ap reate production
planned)
A =lagrange lactor,
ilere, the Grapihical lethod of solution will be
used to solve eq(3),explicitly for A and PIOD.%Yhis wmethod of
solution is composed of the following stepss
I.lirstly,alternative values will bLe a:signed o K.
2.3econdly,the corresponding value of PROU for each value
of A will be computed.

3.inirdly, the resulting puir of values of A aad PLOD will
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be plotted on a graph,
4o Fourthly,these values will be interpolated to obtain
a graphical relationship between the two variables.
S.After the calculatidn of the curve,agiresate inventory
level corresponding tothe residual agsresave preduction
planned for the month will be debermined and Lthe value
of £ of that aggregate inventory level will be obbvained
from the Graph. .
6,Pinally,this value of A will be incerted into eq(I) to
obtain optimum inventory rule for cach moucl.
Computation of Aggregabte Inventory vs A curve
for the FirmsIn order to obtain adble of Lagraasge jactors and
Their Corresponding Ag@regate Inventory Levels,tihc graphical
solution method that is described above .aus been used,

Table I8:Input values TL.

fiodel NHo CC(I) Cc3(I) (1)
Al I 3482 20,00 10420
B 2 3477 20,00 I0.00
El 3 540 20400 I0.00
B, 4 3448 20400 10400
A2 5 8,06 20420 I0.30
BQ 6 U.38 20400 I0.00
E, 7 5.40 20,00 10400

3 D40 20,30 L0420
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TALIES FOR THE GRAPHTICAT SOLULION

PAREA (I )=, 50 1)=A_

LC(I)+08(T)

Where PAREA(I) is the nobability
of the shaded area of the normal

distribution cutve illustrated

in figure(IC).

N

\PareA

NN\

Figure IOsihe normal distribuvion curve and

M ZOox

probability of shortage.

CClr)+escr)
..

Table I9
L PATTA(T) o
Ll c 3 i) 5 6 7 %)

L

0 WIG0 oI5 o2I% JI48 4257 295 o213 213

o5 2139 oI35 oI93 JI27 42G) «270 o135 «I)3

I II6 II6 o173 oI06 4252 4200 4175 #I73

I.5 097 #0905 JI54 (OB2 254 G242 JI54 JI%4

2 076 078 JIZH 063 216 4225 JINh JI34

-6 T2 JUIT 43 J403 W49 W4U) 41D W49
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Table 20

Table of Standard Deviation Coecficients

ZARTA (1)
£ Is I 2 3 4 5 ¢ 7 3
0 I I 8 I .5 .5 e o3
o5 I I 6 I o6 o5 48 3
I I.I T42 49 Is2 46 46 49 o9
I.5 I3 I3 I 1.3 47 o I I
2 Io# Io4 I.I 1,5 .7 o7 I.I  I.I
-3 5 W5 W4 5.2 L2 o otk
-5 o3 W3 42 W3 JI LI 2 2
-6 2 42 Jd .2 0 0O oI oI

Asymptoteg: The detaliled descrintion of the

calculations to find asymptotes of the curve will be made

in Appendix 2,

Left Asymmptote, LAX(-CS(I))

= =20

Right Asympbote,lIN(CC(I)T =3.40
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Table 2I

Optimun Stock Composition Mable

0S0:(L)=2AREA (T )xS0EV (1)

> 0707(E)

I=2

£ I: I 2 3 &4 5 & 7 &
0 I0 I0 8 10 5 5 & 8 &4
5 1016 8 II 6 5 & 3 66
I II I2 9 I2 6 6 9 9 74
1.5 I3 I3 10 I3 7 7 I0 IO 63
¥ " I4 I4 IT I 7 7 Ii  II 90
-3 5 4 5 2 2 4 4 51
-5 B 3 I I 2 17
-6 I 2 0 0 I I 9
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Table 22

Aggregate Inventory vs Lagronge

Factor(A ) Table,.

I AINV(I) A LD
I I0 -6.0
2 I5 ~De2
3 20 wlt 5
4 25 =548
5 30 =52
6 35 -2.3
7 40 -2.2
8 45 vI.7
9 50 -I.2
10 55 =0.7
1T 60 -042
12 65 03
I3 70 047
I4 75 I.I
15 80 Lo
16 s5 1.7
17 90 240
18 100 2e5
19 150 2.6
20 400 247
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3e445 Qutnuts of the Progran,

Two types of output are oovtained from the
simulation of Production and Iinished Goods Inventory Sizula-
tion Program,

LA patrix éf simulated ending inventery figure
of each model for each monthly period,in equivalenlt units.ihe
units that are backordered to the nexs mcﬁth are printed as
negative ending stock on hand in the oubputs of the simulation,
loreover,the total cost of carrying,lotal cost of suoriage
and total cost,(total production cost + Total inveantony coat),
of each month are printed,

2eA groph on wiaich wobal cost of shortage and
votal cost of carrying ver month are plotied,

Table 23
The sample OCubput of the Appdicaticn of sroduciion
Plan 3 with Productvion Priority ilulcl on normal

vemond Data Simulaied by the laoandom muider «50ocbe

Month Inding Stock on .Jand(eq uwnits) LCC{LL) .CU e
Is I 2 3 4 5 6 7 o
X O @Il =33 w/ «I2 =24 =4 =3 0 ‘e II2900
2 0 o 00 O 0 0-a 9 2% IIT300
3 27 28 23 29 I9 IY 235 25 V)5 0 II5500
» . e a8 [ X 3 [ X .0 "o LR * 8 [ ] . e
I2 205 Q II4200

5,50 702 IBGY000
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CHAPTER 4
EVALUAYION OF 1Hu OUTPUTS OF
SIMULATION

4.1 Plan and Coding of Sirmulation

Input data of both Simulotion Prosrans ure
chenged according to a simulabion plan,to analyzc the respouse
of the system as a whole under difierent Gocision noeiiing
situations.The changes made in the inpubt daba can be described
at twe levels;

I.Chnanging the inpubs of Demand tonerating

Simulation Prograns
A Aggregate lontuly Demand level viriotions,

ocivion of

-

BeChanging the perccnvilc Coum
models in z given a_proe obe nontnl, denand
level,

2¢Choanging the innuts of Trelueiion mad Jinisaed
Gooda Tavenbtory Siwmlaticn o rome
A,Changing the Producivion rions,
BeChanging the Produciion rriority ules.
I.A34g re ate lionthly Jenand wovel Varictions.ine
purpose of changing a gregate monthly demand levels is o

analyze the effect of promovion cammaipng on total cost structur

At
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of the firm,It is assumed that,as é resulv of thig campaign
an increase of I00 equivalent units per nontn in the level of
monthly aggregate demand will be realized ieyan Inecresse of
1200 units in total equivalent demand of thae Jear is cstiuatved.
The second alteration brings about a demand ineresge of 200
equivalent units per nmonth.The third and the Tourta variabtions
smooth out seasonal fluchbuations of demand, heir objective is
o analyze the effects of a prom tion caupui i wiich is
directed to alter the seasonal nabticrn of 52L0S.
Lebtter "N" 1s used to designate Orisinal nonthly A resate
Derond levels,
I, indicates that nonbtaly agoresate demand levels
have been increased by I00 eyul.wiits/..oaba
I, indicates thot monthly assresate deannd lovels
have veen increased by 200 eouil.uniso/uontine
8, indicabes the first scasonal variation.
S, indicates the gsecond seasonal variaiion,

BeChauping Uhe perconva e Coxmposivion of @ ouols
in a Given Aguregabe lonbaly benand level..oesides caan;iag
aggregatve monthly demand levels thelr rogsiccoive percentae
compositions have bean altered to analyze the clficets of
promoting certain models at vhe erpanse of olhcrs.

.%1 daenobes the original percentage coujyositicn of

3 ~

eight models in total ag e ave donwead ol cach
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mentheHere,it is assumed that the criginal
percentage composition will conbtinue to exist
during tiae simulation period.

7o Denotes that models B, yA5,I'5 have been pronoted
at the expense of other nodels.Here,it is
assumed that the 4 share of modelg ;l,Agand Fs
in monthly total equivalent dumand will increase
by IO each,wiile the ,i siare ol rensining
mouels wlll decrense by Uhob a.ownt ag a resuld
of a promotion cumpuoipn that is coacontuwied

an Bl,Aagnd Foe

Table 23
A Sample Table to Illustratc 4

Composition Variation:

1OLTIH % © conpositieon AL

Al Bl El Fl A2 B2 Ea FZ

.I6 .57 .II '02 004 .Od .OI .OI IOD.OO

I %2 102 .67 002 .OI .Iq‘ 002 .Dl |I.l: I\)\);’.)O

2.A.Changing the Production Plans,vive dififerent

production plans (sec.3.4.3) have beon designuted to awply

alternative demand levels and percentuye compositions..ic
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monthly produchion rates of These production nlans are also
increased when they are apnlied demand levels of I:L and Lhe
[

BeChanging 2roduction rriovity Lulcse.(sec SoC.
3elbe3)
P, Genotes the First proeduction Priorivy ouleg
111;1'1,131,1"1,1'12,bé,lie,l?e .
Pz Genotes wsecond piuduction pricrity ruleg
Bl,Ae,ﬁé,Al,Bz,Fl,ﬁl,Ez.

A set of simulatvion of generating the anual
demand matrix with its Groph and apolication of Five dif erent
production plans to the matrix generated,under a given »nroduc-
tion priority rule.tach set of sirulatton talkes 40 rinubtes
of compuber time (Ibi IB20 )and I4 sets of uwla aave becn
simulated for evaluabion.

Lvaluation of the results of sinulabtion will be
performed at three levels.iirstly,an evaluation will be done
from the point of view of the producvion funcilon.3eccndly,tie
results will be evalualed from tne point of view of the Yinance
function and thirdly,the results wil: be evaluabed from the
point of the markebting function.lile first seven “wables present
a sum.ary of the 4votal costs obtuined from rourteen sets of
simulation.

4.2 waluabtion of the Cuvpubs rom rroducition

Point of Viewe
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The saalyses of the Cost Tnbles ( Tables 26=3%2 )
reveals the fact thab zenerally the miniimn Susal costs Lave
been provided by the third and She Tifin prosuctlion Hliung

PER BRSO I

¥or tThe following simulatbion sets,

Je? v (R o X
N./dl.t. 1 ) I\Ig .J.}l [ Ia,. Jll 1 [

85,25 4 Teosi y Lo 2, s - e
12 252 22052 production Plan(3) provided
the nininun total coalb andc
for o “ P P . .
' 1Py Il”EPl'Il'l”E’Il”E*a Preoduetion Plan(s)

provided tae minirum total

Coata

On the other hand,the anmnlication of the sroduc-
tion plan (I) generally resulbed in nuciins: tobal cosuge.In nonc
of the simulation sets production plan (5) rosulted in no-iows:
total cost,

The apnrlication of the first wrodueticn wxioviv::
rule always resulted in lower tolal costs Uuu: Uae oy -Licauios
of second production priority rule.( .ablec 2Y)

As observed from Uable du,tic production plan 3
changes the level of moutinly total prowucvlo: oy overy Lwo
montns,reaching its maximum levels in Sepicuiber and in Octobor,
On the dther hand,the production plan D,alucrs Gae level of
nonthly nroduction at every four monvis roac.ing its namirun

level in the last four months of the ycar.
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Table 25
Comparison of proeducion
Priority Rules
Code TC(Pl)TL. TC(PE)TL. Dif. oo ce
u %13 eh 57911 2457 51T O
$,% 5 2650367 2631367 - 1500
A%, 3 2976024 2977024 - I00D
N %53 24056564 2407 564 - 2030
L,%55 2657I1X 265 JIIT vy 2220
L5752 2942520 2947520 - 5000
Table 26
Third and rifth Froductic: = _...5
Total equivalont welts slocen o -0k
ontah I 2 % & 5> o© ¢ o L1y .l [2
P,Plan _ e o
3 207 207 279 279 5.7 D57 44L 445 Y52 ol O5B 0 G653
5 23 243 2475 245 221 301 221 29I /¢ Joe oo Vo
noreover,the total cosl of camsing: wul Loual
cost of shortage figures nrcauced by Giac nininc: Loval Cost
production plans,are always less bhue Uaose ol ouvac soowuebilon
plans of each set of simulation.for eracsle,tie wual,sis of o
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results of simulation set ﬁlﬁl is given bLelow:

Table 34
Compurison of Costs Produced by

Production Plans I and 3

PePlan I P,0lan 3 Difloscaco
Tot«Cost of
CarryinGesssseess 45640 3520 42070
Tot.cost of
ShortaiCesnseecsass IB5T0 5702 2000
- Total CostesessetOZ)II 2002911 25220

Since tobtal raw material cost Ffor Uho sear in
assumed o be same,it has no efiect on toval cost of the year
for the same set of simulation.As observed in Table H4,lhe
objective of simulation ie,the minimizction of the Lesal

inventory costynas bLeea rcached,

4.% Twvoluation of the Qui-uils oo Cinaace

Point of viow,

Basic finsncelal wenimmesses of {he firm acve been

)

described in section 2.6.5,0T Chapter 2,0hc cbjicetive of Ghis
sechbion is to make an analytical evaluation <f The sinmlation
results witinin the fromeworxz of taese limitatlons.rhe scope

of evaluation c¢overs ocaly those siuulovion gsois Gaus aave
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vproduced ninimum Sotal cost flzures.loreover,only the results
that nave been obtained Oy usiug prowuctilon srioclby rule T

will be taken into considerasion beocause this ruloe unve aluays
produced smaller tobtal cost Tiures thun the scecond uoduciticon
priority rule. 50, following sirulabtion sets will bo arclyzed,
N 0Py 34T, 5 P 5 4150 P, 3,1 ot T AR L TR PN NPRCON 0 IR
82%1P13 .

Furbhermore btae analyses will be done on monbhly

busis and only ouv of pockot costs will be bacon inbo

consideration ie,toval cost of sacrtage,botal cusy of carwvying
and vobdl sebt up cost of euch month willi not be taiien into
account since ali of them are opportunily costs aud do nuot
represent actual flow of cash.

Deternination of moathly Cash Cubtflowiro obuain
total moabhly cash cuvflow,volal procuciiosn cost ol vhe monbh
(excluding sebt up coste) cnd tobtal raw nulcrinl cuse of Gho
nonth before last two nontihs are avded o Cihowve.vesont raw
material purcihccing proctice of Tne Jlum oo Lo o soiod oulb
with short ferm notes pugyable, (n/I20 wnd at o To arwal
rate of intewrest),and none ol thc prosest raw lalorial
suppliers of Ginberm regquire downpoyuentelo,teval cosl of vaw
naterials that is purciased in Janvary 1369 sill be uaid o
the suppliers at the end of Apxril IVG) witii i0o aceraed

interest.for example,total rav nmoverial cost ol douuary L)uY
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is 57230 TL. this anount will be p2id to the suppliers at thc

end of April I969 with the 6% interest rato accrued ie,5420 Wi,

Ci= . iC. - . .
Ol‘P%_+Tmmb0-ﬁqh5.mmm;

i= nmonth I,I2

OC=0utflow of cash

PC=Production cost of tihe monii

TRMC=Total raw naterial cosy

IC=Accrued interest coutb.

Moreover, for demand levels Iland I2 and per

centage composition %z,additional promotion cost will be
included.As indicated in section 2.7.4 of Cha tew2,i~Sa has
the right to reserve I% of sales revenuc for promoticnal
activities.Table?5 illustrates total anrual reovenucs oo Sheir

corresponding advertising budsets of dif'cient scts of

simulation,
Table 55
Advertising Dud;evs
Sim.Set ToveAnnual Alvonilolag
revenue L, oun et D

I1%1P15 2720056 2720
1%, P,3 3367294 5.673

I ;P 5 2ud9072 2uw)l
1212

I5P T 3452749 ol
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As i% has been claimed by the genecral nanaser

of Ti-Sa,present level of advertising budset is notl enoushr to cf
carry out promotion activities for the products of wiuibcrn,

S0 let us assume that we need an advertising bud et of 400505
to increase the nonthly demand level by I00 ecquiviley uniys
and 50000 TL to increase the monthly denand level by 200
equivalent wnits.It is beyond the scope of this gi Uiy Lo
determine waen and where o advertise,here, a continucuo
advertising campaign is assumed,S0,there will be an avcibionul
nonthly cash outflow of 5554 TL for demond level I1 and 4I0Y WL
for demand level I2.

As a result of the inbtervieus vaas Lave b. en
made with the customers of Ginterm,we nave found oul Goat IO,

discount in the existing level of conveclo:r priccs pdohy o mome

season.So there will be I0% reduction in co.weclor nrices
during January,February,iarch,April,ilay aii Junc So o .oo.i

the level of sales b¥ 5, eIn the case of 89 yinis rouueilon will
be done in February,liarch,llay,duly and Deceiver, o oLzl le,
the simulated tofal equivalent uemand Tor denaid level I,
during January I969 is 465 wnits and sizulated tobol oociviic:dy
denand for S during the same nonvh is 520 wiils.lle,Uhe
difference between two demand levels is UG wiiis dc,we il Yo

sell 66 equivalent units more in Jamuary Lo sucola oul Lhe
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seasonal fluctuation of sales.This is illustrabed in Gruaph3.
Determination of ilontuly Cash Inflow:As
indicated in section 2,7.I,the Authorized Dealers scand 335 of
the order price in cash to Ti-Sa.Remaining 65 of the Lill
is paid at the delivery of the ordered producis to the
customer and 40% of it may be paid in the form of notes of
n/I2I days.Here,it is assumed that ordercd peeducts will be
delivered in the same month they ave ordered,50,G0,; of Gtotal
sales revenue will be collected in the same nmoata and remainin;
407% of the total sales revenus of the month wili be realised
three months later.Pdr exsiple,in the case of NﬁlPlB,total
sales revenue of Japuary is IO46I8 TL,00; of this ancunt is
received during the same month ie,062/7I L and rauaining <40,
4T047 TL will be received at the end of April IJ0).
IC; =+60SRy +4405Ry 7 nyore,
IC; =Total cash inflow of The monui .
Sk; =Total sales rovenue of Guac nuonv.a
i.
50,1f ICi)OCi there will be a cogh surplus Lo
the month i and if IC:}_<OC:.L additional cash dnflow will be
required to finance the operations of the nonvi dl.wotnl fowsals
cash inflow,outflow and the difference beuvwecen yatse LLows

for each set of simulation have becn tubulaycud in .avle 3G,
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As observed in Table %6,the firm will be permao-

nently in need of cash to finance its operations if i%
operates at the original level of demand ie,N.This simulation
Tesult is completely in paralliel wibth the actual omerations
of the firm,The management have faced three major strikes
since I%963.The underlying reason of these striies have been
the frequent failure of the firm in paying the wages of the
worxers on time.hen the annual demund and the production
levels are increased to Iland I, ,the firm generally fuces
cash shortages in the first threc months of the sinulation
period and cash surplusses in all of the remaining nonths of
the year.hlioreover,total annual difference fijure always have
a nesative gipn indicating a cash surnlus for the jyear.ior
example,total difference of cash outflows and inflows of vae
simulation set N %1P15 is I49497 1L ie,bthec firm necds
additional I49497 TL to finance ibts operations for the year.
On the other hand,this difference anownts to =I40IZ0 TL in
the case of 11%1915 ie, the f£irm has a swplus of cash of

that amount,.The main reason of tals large differcnce weouwecn
the relabive cash positions of the firm is tue elstliug

level of capacity utulization waich 1s considcrably low.
Table 37 illustrates capacity ubtulizabion percentages il
their corresponding total production costs (ecluuia cosl

of set up) under alternative production nlans for danuary IHL .
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The analysis of this table clearly illustrates btie fact taot
under normal production and domand conditions,only aalf of

the monthly production capaclty of the plant hos been utulized,
"hen the montinly demand level and production planned for tae
month is increased by I0O equivalent units por montia the :ontuly
capacity utulization level incrcases to 05,5y but no increase is

observed in the level of nonthly production coste

Table 37
Capacity utulization % vs Total

Production Cost (Januvary I9G))

Prod.Plan A B
Ho equi.units it I, I
clanned (W)  CAPM CAPr 1PC C/0w 'BC CAD - “1C

I A47 S40 W55 IIF206 o6 II5 00 efF L4400
2 168 G40 L20 II0520

3 207 SHO W24 II0520

4 317 G40 W37 IIISI3

5 243 oo .29 TIIJI3

CAPM=1otal equivalent production copucily of tie n.oiis. ..

CAPEF(N)=Capacity utulization fuctor of tue monti al .t
level of operations,A/B.

GAPF(II)=Capacity utulizabion factor of the unouth at level I,

AeIOO

=
1

B
A+200
B

CAPF(I,)=
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TPC=Total Production cost of the ::onth

Yor production level Ia,only a slight differencc
in total production cost is observed.l'he calculation and
assumptions of total monthly production cost of different
capacity utulization levels have been explained in scction
5e%e3 of Chapter Ze80,0nly total raw material cost of the
demand of the month incréases in parallel to the increase in
the level of agiresate monthly demand.On the otner hand,cash
inflow of the month_increasas rapidly as we incrcase the level
of demand and cosequently these are the najor reasons of
difference among relative cash positions under alternative
simulation sets,

A considerable increase in the level of annual
cash surplus is observed when the plant operates at lemand
and production level of I,eFor example,total anuudl cash
surplus for the set 11%1P15 is =T40I30 TL and total annual
cash surplus for the set I2%1P13 is -3247560 TLys0 the surplus
of 12 is more than twice of I

There are alternative ways of mectin: the
finanelal needs of the firm.In its current finwicial osition
it is very difficult for Glnterm to acouire long tern fuads
for the purpose of financing its current operations.Coir crelal
Banks hesitate to extend long Verm credit to the fiim and
it would also be a weak assumption to think that the manarement

could acquire long term funds through issuing bonds at I3 %




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, iSTANBUL PAGE;.*

;7 +my L] T
or I&45 rate of interesteso,in ito prosent position o1l LLo

altornatives are feasible for tae Tiimle il Tivst one is Yo
increase the level of equivy da bobad cuvlucilonuic: ol vao
firn and the second one is to acguire fuwius Dol W0 Cilolod
Tinuneial narket atv a nigk rate of INVerest,y 2D, Wiiuile. A0
owners of the fiim do not wani Vo incrouseyivic uiac is

total capitalization of thc fizuweiogncre it i st L
dlntern acquires necessary fuds (wow WioTiclal oo il .l

narizet at ¢hat rate of intorest,.able Ju lizusey oo a
swusary of nonthly cash swrplus.es or S.ozun O e e Lo
different sets of simulatione.ne roiilod oo QUULAZIETS L e b
cash outflow and inflow fijures aave bec: orrloicol i Lae
Provious paragrophseihedr di mcroucos Liiwve U o L ik Lol
in Table 30450443 obgerved in tuis Lo loguin £i . haa we Lz
need of 71925 IL in January to finunce oo oo b, ©ooo o
ag a result of the sinulavion getb Ligvy 2 enls a0 b gile
be borrowed from the capival nariiet 4o . wotod S0 wau
rate of 255.i00 dotted linca dncicabo o cilo. uu o o
boruvowed fund can be wmodd Goco wy Luocliiiio, 0 L 0o il
The management of the firm wil. be avic Su g woo . o
amount 7I25TLyLorrowed I vilalyub Gidw Gl OL - Goo ol

it its accrued inborest L4 )00 . leilGl. 0l Goui Ol uoil
borrowed fund is obtoined Ly Lulul iyl Voo oooie.e 0 Ly

borrowed and inbtorest rabte Lavy ds o Liciule Uo cio o Lobol
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of usage.For example,The interest cost of 71925 TL for a
period of IO months is,y 71925%.208 =I4960 TL,tnis cost is
deducted from the total surplus of cash tiat is obbained for
the set 11%1P15.

The analyses of the Gobal difference coil.uwg
of Table %5 obtained after deducting all of tue accrucd
interest costs of each simulation sebt,clearly indicatbi vuab
the amount of surplus produced by the denond and Hr Luction
level I, is more than twice of that of level I, «Futhornore,
The highest level of cash surylus is oblained vy Ghe
simulation_set Iz%aPlI.

Lable 39 illustrates the effect of scasonal
smoothing of sales on montaly casin oubtflow and iuflow Tiuros.
Total monthly cash outflow fisures include the proction
cost of the month for demand level Iaand also Ghe Lav.rest
cogsts of obtaining additional funds in casc of cash saortajese
So,sinulation seb Sl%iPlI produced a net cash suipliug of
Tes9u2 TL and simulation set 82;31P13 nrotuced a et cash

surplus of 2650623 TL at vhe end of Gac slualabion oiicl,
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4o# Evaluation of the Oubpubs From "urizoling

of alternative Promotion, Product, and Price vnolicies btolal

annual profit of the Firm will be analyzed and evaluatoed,

Foint of view:

TABLY 40

In this section of the Chapter the effecis

Annual Cash Surplus Uadex

Alterna¥ive Fercentage Conposibion

Demand and Percentage Pevcentu o Uifievcnce
Production Composition Coupusluion S1- o
Leveld %1 L2

Annual Cash Surplus Mival Cash

UL LU

Normal sesveesssee = 149437 - 355 - /04
ll sesassotnsae 109190 & 54 ] Lo/
12 [ EX XS REERX] 372990 42.7)‘ )l L))E)jl
Sl I A E RN ENENE NN 16@5902
82 EEE NN R NN NEN] 266626

First the results of Prouotion acvivisien
will be evaluated. Here the promotion activiivies ilavolve twe
kinds of decisions to be made, the first vecision is to
increase aggregate monbhly desand level aad Luc seCoud

decision is to promote certain models incoond of o iowde LU

has been agsumed baabt by iovesvlis #4Jeddu e

vlen don vat
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simulation period in promotion actlvities, agsregate nouscily
demand level cen be increased by 100 equivalent units, and

if the investment increases to 20.000 ULe asgregate moncily
equivalent demand level also increases by 200 equivalenu wilys,
Wnen the convector models are standardized accoru il o dic
assumption of section (2.3) of Cnasler 2, the ficnm fucc. losu
if it operates at normal production and scuind levels, is iy i
observed in Table 40 this loss anounts to 4945 iLe aicer
percentagze composition 1 and 99735 1L. under porceiLu o
composivion 2. fiormal production and ueuund Level nacus sae
firm to operate below its hreai-even noiut auc vineyy Wil ot
be taken into consideration here. iAs ovscuv i Lrom vue uule
40 annual profit of the Iirm increuses to Ll31liu L. whed wo
increase monthly aggregate demand level by 10 equiv lo i uniuch
Por level 1, the resulting annual profit fi wre iz .coo Gnmn
twice of level lj. ¥hen the percentage co.. csitvion of | oonoal
demand is chanjed le when we promote nouel iy, An 200G & 4C wiC
expense of other models, bthe resulting annual proiiv ©i1 e

is less than that of % 1for denond and proulcvion Lovel Ly .

On the other hand at level 1, maxliun Gobul anaucl ooy

o

fi{_;,ul‘e is aChieved (4‘25561 _:.Lo) wiiewn le Acﬂ TS TR 2 SO TIOR3 I
promoted only. foreover, the 10 /b discow.s i Uae sidocs of
products to smooth oul seasonal flucbtuabion: or = Llon Love ae)

produced higher annual profit thun vhuu oi leved L.




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, !STANBUL PAGE|l?

The first smoothed demand level produced a total profit of
160902 TL. which is 20394¢ TL. lower than bthe profit vrovided
by normal demand level lo « And the seconr smootiied deiand
level (83) produced a total annual of 266020 TL. wuich is
106102 TL. lower than the profit provided by loe Counscguentl;
1% will be a better policy if the firu pronstes odcl. Ly gAy
and Fp while increasind the aggrepate montily dcanu level

by 200 equivalent units.

From the point of view of the product nolicy
of the ¥irm we might claim that concentration on ioucls

Bl, AZ and F2 produces better resulls than otaervwise.
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CHAPTER 5

CONCLUBION

21 Sugcestions:

As a result of abscrvubions, onalysis aad
interviews with the personnel responsible for vae oporavions
of the firm major problem arcas of the firu nave veen u.iilicd
and a compuberized model have been developed to solve whc
production planning and finished goods invenitory proviens of
the firm, Here certain sugiestions will be provided to Luiove
the overall effectiveness of the systen.

First of all the objecciives and the scope of
activities of tae firm should be oxplicivl, Jofised g vacic
relative prilorities and values should be ontabliscuew. g
a practical organization structure should ve pliaune. in
accordance with the objectives of the gyouvcy, e sooesific
methods of organization planning process 15 vayold Lo H0CHE
of this study. As it is stabted above Tne resulola, ow, i i
should be practical otherwise 1t will never ve duioncay ws Lo

the case of the organization sivudy of 1)o/e. 43 a ~auvuce of focs

s

a complete reorganization process is o Ciificull oo o Gue

[er

cogt of it will be rabher ai n so it will ve & wive pouliCy U
use the existing persomnel as nuch as HoOsILLlC.

An alternative orponicablon structarce io 11lelo.
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and as it is observed the main emphasis is on central plan-

ning and coordinution of activities, because one of tue 105k

important reasons of the failure of the existing systou

has been the lack of Plonning and coordinution. rhe Flanaing
Department will directly report to tue General Lana e

of the Firm and the Gencral bHanajer will be the nujor coovdi-
nator of the activities of this department. Gencral fungiici

of the Planning Department arej

1, Objective and Policy verinivion
2. Financial Planning

3. Provuciion iaventory and worlkfocce slundg

Marketing and sales plannins function veleon, s Ho “i-oa,
however it will be performed in close coc. motion with che
Planning Department of Ginberm. As oboervaed fro: .o STENG I
nization chart there are two devarbment ina_ors aid o Socdi.
head directly reporting to Giae nana.er of .
ment who is also the General 'ana;er of ULG Virtie i OF o o

Managers is responsible from the finmice any accows.in
function of the firm and the second uwaio ©r ig resac i te
from the production function, l:iistin; level of wei o wmol oo
not necessiate the establisiment of o sesawate »eoseanel
department and this function can be wwaeleo eliccuivoel, Ly

a gection attached to the Flanning seravontci,.
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The Accounting and Finance Department will be
composed of four Sections:

- General Accounting
- Cost Accounting
- Purchasing

- Inventories

The general accounting section will be responcible o
the post-auditing of plant transactions, nointaiin, seloar
books of accounting, setting up mebunds of cnohy adsoas, ooy

accounts receivables and equi ment recordis, casn tiui. S..0aY

[
<
-

preparation of financial statocais and wosords ol croodiu
approvals, and finally payroll nrepoir ion. The secordt Leclicn
is responsible for the cost accowatin. fwicihicn, is 1o ollo
& necessary function that shoulid be perdo. o~ boeueol L0 wlld
provide a system of measureuent of the poo cooance of voodlon.
functional subuiits of the orguiiz: tlomn.  wo-over Lo 111
provide a yardstick for the effeciive ubtiliocobicn of civsoly
factors such as men, materials amd facilivie: w10l
indirectly to the preparation of thc Tios.ciul 2ol Tooto=
tion plung so it will aid larely in deecioics oo i lie0nT,
The third sectvion is responsible for Iaters .ol o cil ol
purchasing activities, This seciion i alao oo o siole 1o
providing necessary data for purchasing plonedin: i JILEL Lo

prepared at the Planning Separbuent. lav Tolwoa LCCuln, Lo

is atbached bo bhe Accounting it 4Ll aiCu ol e v wdil L0
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responsible from the laventories (raw material and fiiziched
foods inventories), In addition to tue existing pewrcomnnel
a8 full time cost accountant and a finance rwuma_er who has
proper educé#tional and practical backjround oa finmmciol
affairs should be employed. It is beyond the scove o Uiiis
study to analyze and evaluate all of the possible alscina~
tives %o solve the financial problems of tuc firm. In ouw
opianion major finapcial problem of the fimm i9 tuo i rise
tance of a long term debt policy and tinis facior causes
difficulties in production and narZeting funebions (oo
Leaving aside the organizational anu persowmel prouvle s of
the finance function, a possible solubtion snculd fivs: ve
found to the problem of capibtalization of sShe Tiwn ieg
answers of the specific questions such a3z, waabt Saceiv ve
the amount and composition of short Hewm coiu.liv iion?
What should be the amount and comuosition f vas Li.x.  dialo
term and long term capitulization? Jhat suc.lu ue suo levol
of equity? and through what channels long tow: fuals siwculda
be introduced into vhe capitvalizution of 4 .o fimn?
If we take only extcuaul sotcus ol Tunln
into account @lintern can acquire nccossuw, Lo oo
through, l. Comuercial baunks Ia vhe loo. o dlo., Lo Coood
2. igsuing bonds, Commercial buanmiis aceutily weanliocue (o
extend long term credib to btiw Lirn Locausne poovacas of vae
firm do not own the land on wirich Tuc plunv 1s locuegi. 0

the only way for the firm to ubtiliue loag wver . cuo 10
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18 to purchase this piece of land that is owned by four
individuals and some of them have lef: turliey. Conse uenvly
it 1s rather difficult to get a mutual agreenent on iie

sale and price of the Rand between the actual owners of the
land and management of the firm. A Teasoncwle piice fou she
land can be found by employing long terr capibtal iaveou. ond
Yools taking into consideration the present and fubiic .0 .eh
conditions, and this price might then be offered to vuc ow.ers
of the land. An albteruative solution would be Go acyudiov loag
Gern credlt through Industrial Investieubt Sk 5ol 0 icsls
eredit after a careful analysis of the existing finaacinl
condition of a firm and the type of business in whic.: i%
operates. But in £bs present financial con.ilion iv will Le a
weall assumpbion to tuink that the vanage.c.. coull av cdoe loo,
term debt from this bank. Secondly lets! cousider vho wlioie
native of securing long term credit by issuing bosus. as it
has been stated In sectilon 4,2 there are coviain Griai.is o

even if we assune that management have dect 0 oo val ¢ ooiad
and price of bonds through scientific ansl  dis of oo i . wes
the market because it #will be a hard job for the e o <. oss

t0 sell their bonds without any guarantee w 16 woo Lo case
for Maltine faliim BEndistrisi Ltd. Toweover &l wo wooo o o 0L

it actually gets this guarantee from a major -arnizy, 10 111

not be able to ralse long term funds at ivs oegent wo, - of
earnings bewause we have found oulb tnav vae Lic. only ool

5 4 refiurn on lts total debt in ljivo anc vac _ooovae L0 D
rate on guaranteed bonds is 13 /5. SO0 eamniii, :over oi Guo Lil.
should be improved which is directly zul Lol o vac o7 o 07

capitalization and the degree of effecuive oo of Lo L louly
and production functions. One of the pos. iLic solul .o w bl

break this vicious circle would ve an iucououse iu v level
of Partners' equity.
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| The benefit of the "Cash inflow and outflow"
analysis of Chapter 4 is that the financial manager of the
firm will be able to estimate the time and amount of cash
shortages thet will ocour as a result of the operations of
The firm. And he will be able to take preventive measures
as 1% 1s illustrated in Chapter 4, These analysis might
also help to the planning department in the determination
of the financial objectives policies and procedures.,

The second department that snould be reorsani-
zed is the Production Department. The Manajer of this Depari-
ment will be responsible from Thick sheet-iron products
section, Thin sheet-iron products section laintenance section
and quality control section. As observed in tuis new organi-
zation structure we abolished the Technical Dperutiient
and the inventory management function of thalb depari:euv
have placed under the responsibility of the Accounting and
Finance function and the function of produclion plou.aing
and control have been placed under the respousivility of

both The Planning Department and the Production Deparsment,

The production plan will be designed by ¥he plaaning deparv-
ment and will be implenented by the production ' anacer . ne
of the main factors in the productlon process of a couvessor
is the raw material preparation and manufacuvuring e wox.
However in both of the proposed and actual orjaulsavion

structures this function has not been considered as a separuse
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sectlon and many disturbances exist at the factory levsl

because There is no directly responsible person for the sectio|

Horizontal and vertical Sshearing of sheet iron according to

the desired sizes, ocrner shearing and notching, body bLending

and electrical soldering of the corners are nade at this level

of operations and majority of the productioa defects cn tae
convectors are due to incorrect shearing of {he sueet-iron

or incorrect corner shearing and body bending operations.
This problem may be solved by establishing a "prepuiuvion aad
box" section and by assigning a directly resuonsible firenan
for the operations, A program of on-the-job training can ve
carried out by this foreman,

An additional bottleneck area in the proiuction
department is "Painting and Furnacing Section’ The ver/oulfs
Production capacity of the plant is limitec at tuis secition
of The production process. (five equivaleout uniis noi aous)
and the major reason is the lack of adequate number of
personnel bsecause the capaclty of the furusce 30 unii: per
hour. S0 the number of worikers should be incrcusc.. ..uw
delivery dates that is given to the custoiers will ve wre u~
larised when the production plan is applied. .he applicavica
of the production plan will also optinize lavenvory caiw,iay
and shortage costs and stabilize the level of operucions ian

the plant. Moreover the application of the prouvciion rlun

will lead %o a signglicant reduction in tue level of cuzlsoing

raw material costs of the firm. Table 41 illusteeies Uiae

[l o
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great difference in the level of the rrices of regular raw
material suppliers such as Rabak or Breili Iron and Steel

Factory and market prices,

Comparison of Unit Raw Material Prices
of Regular Suppliers and The

Raw Material

Sheet-iron ,70 mm,

w0 min,

Copper-pipe £g.
Sheet Aluminium

TABLE 41

Frice/Unit TL,

Repular
Supplier

2491 TL/KG.

2456
37400
13.75

Market

Difference

375
3000

45.00
17.,0C

ot

leca
11.00

e

As observed from the %able a K g. of aluniniun that is
purchased from Rabak is 11 TL. cheaper than the same anount
that is purchased from leknlk Aliminyum LEde ::5d.e A prodicsion
mansger with & teohnical and administrative Laciground saould
be employed for Production Department moreover additional
personnel will be needed for the quality control seciion of

the Department.

Marketing and Sales activities will conbinue
to be performed by Ti~3s. First of all the proviem of
soordination of the activitvies of Ginvern aad 'i-Sa sihould be

aolved, because the solution of this problen will conuidernizl




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, ISTANBUL PAGE 138

increase the overall effectiveness of the gystem as a whole.
An alternative nmechanism to achieve this coordinavion is to
establish a formal information and reporiving system between
Ginterm and Ti~Sa, For ingtance, the existin:z order flow
system ls basicly informal, the orders are Lraasferred to
Ginterm by the General lianager of Ti-Sa throtizh tiephone and
in the majority of the cases the clerk who receives the order
misunderstands the description and technical characte_ istics
of the order. So the order should formally be reported o tue
Planning Department of Giinterm, and the ordered products will
be delivered to the customer if they are available at vne
existing finished goods inventory section oi whe firam ovaerwise
the order will be processed according to the procuction vlan
and Gilinterm will be able to deliver the products ab Sac Gtize
specliled by the production manager of the Iirm. As it uus
been observed in Chapter 4 the application of an amual
production plan optimized both the total cosv of saco.. e
and the tolal cost of iuvenitory carrying.

As observed in the orgunisaticn chawi e~
pared for Ti-Sa the establishment of an addilional devuwiiont
have been suggesbted., iloreover a new funciion is added ¢o the
existing functions of the Accowntiny and Finiace vennriioni,
that is the function of sales bud,et plauning. whe ootone
Department will be responsible from the acvivitvies of varee
gections such as, Sales Coordination and Cooruiinubtion of e

Relationship with the authorized Dealers .Jecclon, . .awiciiug
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Research and Production larketing Plamning Section and
Advertising and Promotion Bection. In addition to their
gensral accounting function the existing persounel of the
Accounting and Finance Department is enough to carry out the
function of sales budget plamming which will be avproved by
the Plauning Depextment of Glinterm. woreover ab vresent level
of operations both of the managerial positions na:ely, the
General !lanager and Manager of llarketin: and ales depari.ent
can be nandled by the sane individual, who Hiue necessury
educationl and practical backgiround in the field of iariecin_.
This fanager will also work in close coopneravion with vne
Planning Departnment of Glinterm. As explaincu in duapter 4

the level of promotional activities should Lo iacreased for
the constructlon activities and application of cousral aeasico;
systens have been increasing ab a conslienally fast rate ia
recent years, Horeover Ui-3a saould nlay o uore active relc
in its relations with the authorized dealers of the Iixt and
alternative ways should be found to increase tue rresent nu.. .
of authorized bealers, and especially the feasibility of
getting a Dealer located at the Wadikdy sales re lon snould
be soarched. A complele markeilng resenrch sucuds De carvie.
out bobh at the level of authorized dealers al also at vae
level of comgtruction contractors. The pro uct o peicing
policy should then be revised accordiay to Uae vetults of wag

complete marketing research.
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5e2.Conclusion

4de it has been stated,main objective of the study
was to develop a methodological framework that would integrate
production,marketing and finance functions in a metal processiug
company within the framework of systems approach to managemenie
The second cbjective of the study,was to solve producticn
planning and finished goods inventory problems of the f£irnm
with the help of computerized simulation techniyues...ajor
faetors that have limited the scope of our study are jihe
time available to carry out the study and secondly,lack of
adequate data at the fim's level and also at the level of the
industry.

The outputs of the simulation process have been
evaluated in chapter 4 and necessary oxrganizational cLanges
to increase effectiveness level of the overall syston huve
been discussed in the preceding section of tio prescnt Gaa tex,
Both of these are a canclusion in themselves.In ¥the cus2 of
this specific firm,the first and the most jmportant piv.lod
18 to have a change in the minds of the ownel=nuancys ie,
o make them realize the need for an organized efforct *to
achive their dbjectives;ilthough the outputs of the sirmlauvion
gystem as a whols were quite satisfaciory,it is very dirficuld

to use this technique in actual business praccice voCuu3e




THESIS

ROBERT (OLLEGE GRADUATE SCHOOL
BEBEK, ISTANBUL PAGE I +}

of the absence of a well established computer time-sharing
system in our country,.However,this is not a najor handicup
for the management and there are other scientific programming

techniques that can be applied without the help of compubers.




THESIS

ROBERT COLLEGE GRADUATE SCHOOL PAGE 14
BEBEK, ISTANBUL e

BIBLIOGRAPHY




THESIS

ROBERT COLLEGE GRADUATE SCHOOL |
BEBEK, !STANBUL PAGE fv;

Books on Production and Systens Theory

Ansoff,H Igor and Weston,J Fred.Corporate Stratery
New YorikiMe Graw-Hill,Inc.,I964,
Bowman, Edward E end Fetter,Robert B.Anzlysis for

Production end Operaticns Masu wie i o Docwood,

IllinoistRichard DyIrwin Ince,3 “ed.I907.

Buffa,Elwood S.Readings in Production and Oporsiicas

MenagementNew YorksJohn #iley and $cas,Iuce.,
1963,

Forrester,fay W.Industrial Dynamics.Capbridce i2ss.s
The MeI.Te Fross,l965,

HRare,Van Court.Systems AralysissA Diasmostic 4oponch,

Few YorktHarcourt,Breace fJorld,lnc.,l il
Holt,Charles C,Modigliani Franco,ifuth John ¥ und

Simon Herbert A Planning Product ion, live [uilud

and Jorkforce.inglewood CLIFLo,NedstiitiviCl
Hall,InG,.,1960, |
Mc Millan,C and R.F.Gonzales.Systoms Analyoisshicr o

Approach to Decision i.cCcels.iiomeicodysliinoias
Richard D,Irwin,Inc.,lyod.

Starr,dartin K.production Managenent:Syotens 2ad

Synthesis. Bnglewood Cliffogiuedesimaiice Full,
InCe, 1964,




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, {STANBUL PAGE i&H-i

Tilles,Seymour?The Mansgerts Job sA Systems Approach.”
Harvard Business Review. Vol XLI(I963) 40D

Books on Pinance

Johnson,Robert WoFinanciol Mana

sement sBoston,MasssAllyn
and. Bacon,Ine,,3rd ed.I967,
Smith,C Aubrey and Ashburne,dim G.Finoncinl and

Administrative Accounting.iiew Youittiic uraw-31L11

Weston,J Fred and Brigham,lugene F.hanaserial 1id.icoe

New YorksHolt,Rinehart and .inStci,ince,o4d Cae
1969,

Books on Harketing

MeCarthy,E Jerome,Basic Maricciing A Haaazjorial 5o r .

Homewood,<ilinoistRichard DeIrvwin,inc.,3:-. Cus
1968,

|

Richard,D Crisp.ijarketing Rescavch .New Yorkile urnw-ill
Book CoyInceyi957

P e




FrAR AL s

e et e bt

NG E RPRE DS AT
[ rs
- N T T e e

f oo e e

F’NA!\"C 1aldn
SN S TAr T

AR S TN G

MA G

g -r st s

bF oo

Ay AL

SALES AA D

DELIVERY

DELiIVER

]

;

Tofil A, - SHES T-
KON PEIDULT W

SECTION

SRR PA TN

TLENK

e WANT L ALK

: 44 x
fu— el M Al
P I

USSR

L-‘ SAEMLY

) T
N e

LA

AN AT £t

e

i

4 e, rE

STV O SN

-
Mok SHEE T
bt
A e EY
b - < mamte s nd
i
;
]
o TR A
i b e e ..__.._.,__-n-»w--j
s et raaresemse e
_—
b g ‘
-
;

r
i
1

i
I
;
;
i T vl kbt
L' Ty A TAL S

RN

b et

b
£

i

CERDONK E

oty

(o

PROIPCEED ORGANIZATION

p
\

5

LRART

12 1967 )




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, [STANBUL PAGE jé

APPENDIX IT
Background information on the Mathematical

Model used to determine optimal allocation of
Inventory in the presence of a consGraint on

Aggragete Inventoryl

The objective of this Appendix is to describe the
mathematical model thabt is used in productiony inventory
simulation model.As it has been stated in Chapter 3,the
purpose of this model is Go determine optimal allocation
of invenboryin the presence of a constraint on aggragate
invenbory.the model was developed by Professors Holék,
Modigliani,Muth and Simon based on the paper,"Decision
Rules for Buffer Invenbtories",written by Professor Charles
P.Bonini,

Objective of the Model : The objective of bhis model

is to allocate invenbtory to buffersin an opbimum manner,
achieving an economic balance between the cost of holding
inventory and cost of sbtockouts,

Asgumptions and Description of bhe Model:

I.Production decisions are made at the beginning of
each period anﬁ total production is determined for
the entire period.

2.The inventory decisions Ifor all the products are
made bo sabisfy a consbtraint on total production
and each item is produced each period.

3,Monthly demand distributions of bhe products are

assumed to be normal.
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4.Two costs are effected by the inventory decisions
cost of carrying and cosbt of shortage.,

2+The production is in lots and the lob was produced
8t the middlé of the period.(figure I)

6.Determining the amount of production of bthe iR
product during the period is equivalent to
determining the inventory at bhe end of the period,

because of the invenbtory balance conditions.,

(D L= Lip_atPip- S;y Where:

Iit.The amount of invenbory of
inventory of product i at
the end of period &,

P;peThe production of product i

| during period b,

Sit.The sales of product i auring
the period t.1t is a random
number with mean Esitzéit

and variance Q?.
The expected ending inventory will be (Ei) §
(2) Ty= Typ  +Pyp-Byy
So actual inventory differs from expected inventory by bthe
amount of error in sales forecast:

(3) Ijp= Lig+ Syp-84¢
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7+Cost of carriying: Inventory holding costs are
assumed to be proportional 5o the units of inventory
held mulbiplied by the length of time they are held,

The expected inventory level is assumed approximately

linear within the period.

It’nco.r : I
nvents Salls
Poctiern “9

¥ )
Soles rate

INVEN TCRY LEVEL

TIME NG

‘Figure(I):Inventory pabttern with production in one lot.

I
S0 the average invenbtory in period t is =( Iit-1+Iit)

2
the average inventory in period bt+1 T

2 Typ+Tipy,)
if we denobe GIi=Cost of holding a unit of product for the
period,Inventory cost for two periods is equal to,
(4)
Cut (F (T v T e 2 (T + L;y,)) =
:%‘Cr;('lu,.l #Lp )+ CriLy

1 2
First part (I) represents the inventory cost that would

arise if Iit=0
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Second part(2) represents bthe icremental cost resulbing from
holding a positive invenbory at bthe end of period t,
For: Cri Liv > (o]
Tip+Su > sit
: ie,expected ending inventory plus expected

sales for the period should be greater than the actual sales
Sib. .
So,expected incremental inventory holding cost of

the production decision is equal bo,
I+8;

(5) =th'{(ii*§:'$1)F1($;)J5; where fS;) is the
°
Probabiliby Densibty Function of Sales.
8.Cost of shortage:Invenbory shortage costs are

assumed to be proportional to the meximum number of

~units short of full inventory,.

ik

INVENTORY LEVEL

Time \ .
f o

Figure(2):Stockout at bthe end of periocd b
The pumber of units short= 5i-(§;+ 1) o
Lat us denote Cy; @8 cost of belng out of stock by one finit,
then ,Expecbtbed sbockoubt cost will be equal to:
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(6) .SCJ;I (S~ 5~ ii)fi (s:)ds;
I; "-S', '

9.Tobal expected inventory cost of the product i will
be equal bo carrging cost plus the cost of shorbtage

(expected),
Q) . B
=Cp; L= (s, .cd:)j (TieSi- 800 [, (5;)ds;
L

for all products,
(8) 5_ ] e
C=i ‘ (Cri L= (Crvaa) | (T +5-500[1(8.04))
(-]
We wish to minimize bthis btobtal cost funcbion which

is subject to bthe constraint on aggregate inveantory imposed

by bhe aggregabe production decision.ise,

(9 I-‘-él_ U L Uj:Factor of equivaleuce of
the product i .S0 if we sebt up the Lagrangian function:

(I0) - -
L:c-rA(I-iU{Ii)
1 sebt up the partial derivativg

of Ii=0 to obtain the first order conditions for a

pinimums:
(I1)
L .‘-'-C:;"(C\Ii +Cy;)(x-Fi & rg,’))—h“;ﬂi:l,?., seneyll
o1, Fi.-.Probability Distriou~-

tion funcbion.

=]
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- | -i,'*g;
(12) F.‘(I'-ns:):f f.(s;)ds;
(=4

Equation (II) may be simplified as follows:

I
(13) I-Fi(T+#8;). SZt=AV;

C1;4+Cd;
We have assumed bhat Fi(si) is the normal distribubtion

80 equabion I3 becomes,

(1) I-F(Tie3): T-N(Zm)an (- B ). Lmmd
Ql Q' Ci; +Cdl
Where,N(t):normal probability
distribution function.

N s:Inverse funcbtion of the

normal distribution..Equation I4 may be solved for the
expected invenbtory bto obtain

(I5) Fomo 'N-i cr; - AU,
where i=I1,2,s44,40

From the definibion of aggregate inventory ,iiqU,we then find:

= L Cr: f‘A Vv, l
(16) IziuiQnN (—h——-—"—)
izt CivCds
The graphical method of solution of Eq.I6 has been
described in Chapter3.0Once aggregate invenbory level Z_[i as

a function of marginal cost of inventory A has been computed,
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it can be used repeatedly as long as the cost coefficients
and the standard deviation of sales for each ibtem Qirare

unchanged,

Asymptotes of bthe graph:As A is increased it first

approaches to the smallest value of ___%{:;
as this occurs ﬁ‘(_cif_:.ﬁ”_'-) ~y-00 and hence I, >0 ,
Cr1; +Cdj

Bimilarly as A is decreased it first approaches to the

largest value of - %#-‘- yhence \ji{ C£i - AU.
]

2] — oo
L +Cdy

and E-—r-ao.

lThis appendix is based on Chapter II,"Periodic Scheduling

of Buffers Stocks With Fixed Lobs",of the book,"Plauning

Production,Inventories and Work Force,"

¥ o
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